Date: June 2021

OBJECT MANAGEMENT GROUP®

FACE Profi |l e for UAF

Version 1.0

OMG Document Number: dtc/21-06-04
Specification URL: https://www.omg.org/spec/FACE/1.0
Normative:

https://www.omg.org/spec/FACE/20210602/FACE_UAF_Profile.xml

This OMG document replaces the submission docuroéit2Q-05-01). Itis an OMG Adopted Beta
Specificationandis currently in the finalization phase. Comments on the content of this documentare welcome
and should be directed tssues@omag.ottgy October 26, 2020.

You may viewthe pendingissues for this specification from the OMG revision issues web page:
https://isues.omg.org/issues/lists

The FTF Recommendation and Report for this specification will be publisled 2021l f you are reading
this afterthat date, please download the available specification from the OMG Specifications Catalog.


mailto:issues@omg.org
https://issues.omg.org/issues/lists

Copyright © 2020, MITRE

Copyright © 2@0,No Magic Inc. a Dassault Systemes Company
Copyright © 2@0, Object Management Groupc.

Copyright © 2020, Simventions

USE OF SPECIFICATIONTERMS, CONDITIONS & NOTICES

The material in this document details an Object Management Group specification in accordance with the temms,
conditions and notices set forth below. This document doe®present a commitment to implementany

portion of this specification in any company's products. The information contained in this documentis subjectto
change without notice.

LICENSES

The companies listed above have granted tothe Object Manadgeroapt Inc. (OMG) a nonexclusive,

royalty-free, paid up, worldwide license to copy and distribute this documentand to modify this documentand
distribute copies of the modified version. Each of the copyright holders listed above has agreed that no person
shallbe deemed to have infringed the copyright in the included material of any such copyright holder by reason
of having used the specification set forth herein or having conformed any computer software tothe
specification.

Subjecttoall of the terms dronditions below, the owners of the copyright in this specification hereby grant

you a fully-paid up, norexclusive, nontransferable, perpetual, worldwide license (without the right to

sublicense), to use this specification to create and distributessefamd special purpose specifications thatare
based upon this specification, and to use, copy, and distribute this specification as provided under the Copyright
Act; provided that: (1) both the copyright notice identified above and this permissionappes on any

copies of this specification; (2) the use of the specifications is for informational purposes and will not be copied
or posted on any network computer or broadcast in any media and will not be otherwise resold or transferred for
commercial pirposes;and (3) no modifications are made to this specification. This limited permission
automatically terminates without notice if you breach any ofthese terms or conditions. Upon temination, you
will destroy immediately any copies of the specificadignyour possession or control.

PATENTS

The attention of adopters is directed to the possibility that compliance with or adoption of OMG specifications
may require use of aninvention covered by patent rights. OMG shall not be respongleletfiying patents
forwhich a license may be required by any OMG specification, or for conducting legalinquiries into the legal
validity or scope of those patents that are broughtto its attention. OMG specifications are prospective and
advisory only. Rospective users are responsible for protecting themselves against liability for infringement of
patents.

GENERAL USE RESTRICTIONS

Any unauthorized use of this specification may violate copyrightlaws, trademark laws, and communications
regulations and atutes. This document contains information which is protected by copyright. All Rights
Reserved. No part of this work covered by copyright herein may be reproduced orusedin anyformorby any
means-graphic, electronic, or mechanical, including photogagpyrecording, taping, or information storage

and retrieval systemsvithout permission of the copyright owner.



DISCLAIMER OF WARRANTY

WHILE THIS PUBLICATION IS BELIEVED TO BE ACCURATE, IT ISPROVIDED "AS IS" AND MAY
CONTAIN ERRORS OR MISPRINTS. THEBYECT MANAGEMENT GROUP AND THE COMPANIES
LISTED ABOVE MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITHREGARD TO
THIS PUBLICATION, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF TITLE OR
OWNERSHIP, IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF FINESS FOR A
PARTICULAR PURPOSE OR USE. INNO EVENT SHALL THE OBJECT MANAGEMENT GROUP OR
ANY OF THE COMPANIES LISTED ABOVE BE LIABLE FOR ERRORS CONTAINED HEREIN OR FOR
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL, RELIANCE OR COVER DAMAGES,
INCLUDING LOSS OF PROFITS, REVENUE, DATAOR USE, INCURRED BY ANY USER OR ANY
THIRD PARTY IN CONNECTIONWITH THEFURNISHING, PERFORMANCE, OR USE OF THIS
MATERIAL, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

The entire risk as to the quality and performafcgofiware developed using this specification is borne by you.
This disclaimer of warranty constitutes an essential part of the license granted to youto use this specification.

RESTRICTED RIGHTS LEGEND

Use, duplication or disclosure by the U.S. Goveentris subjectto the restrictions set forth in subparagraph (c)
(1) (i) of The Rightsin Technical Data and Computer Software Clause at DFARS 25Q22@r in
subparagraph (c)(1) and (2) of the Commercial Computer SoftWastricted Rights clausa$48 C.F.R.
52.22719oras specifiedin 48 C.F.R. 222022 ofthe DoD F.A.R. Supplement and its successors, oras
specified in 48 C.F.R. 12.212 of the Federal Acquisition Regulations and its successors, as applicable. The
specification copyright owneese as indicated above and may be contacted through the Objecevenag
Group, 109 Highland Avenydleedham, MA 02494, U.S.A.

TRADEMARKS

CORBA®, CORBAlogos®, FIBO®, Financial Industry Business Ontology®, FINANCIAL INSTRUMENT
GLOBAL IDENTIFIER®, IOP®,IMM®, Model Driven Architecture®, MDA®, Object Management

Group®, OMG®, OMG Logo®, SoaML®, SOAML®, SysML®, UAF®, Unified Modeling Language®,

UML®, UML Cube Logo®, VSIPL®, and XMI® are registered trademarks of the Object Management Group,
Inc.

Fora compdte list of trademarks, sd#tp:/Amww.omg.org/legal/tm_list.htrAll other products or company
names mentioned are used foridentification purposes only, and may be trademarks of their respeive owner

COMPLIANCE

The copyright holders listed above acknowledge that the Object Management Group (acting itself orthroughits
designees)is and shallat alltimes be the sole entity that may authorize developers, suppliers and sellers of
computer softwaretuse certification marks, trademarks or other special designations to indicate compliance
with these materials.

Software developed under the terms ofthis license may claim compliance or conformance with this
specificationif and only if the software coliamce is of a nature fully matching the applicable compliance
points as stated in the specification. Software developed only partially matching the applicable compliance
points may claim only thatthe software was based on this specification, but nedgimaompliance or
conformance with this specification. In the eventthat testing suites areimplemented or approved by Object
ManagementGroup, Inc., software developed using this specification may claim compliance or conformance
with the specification nly if the software satisfactorily completes the testing suites.

OMG6s | ssue Reporting Procedure


http://www.omg.org/legal/tm_list.htm

All OMG specifications are subjectto continuous review and improvement. As part of this process we
encourage readers to report any ambiguities, inconsisggciinaccuracies they may find by completingthe
Issue Reporting Form listed on the main web pagesHitpvw.omg.org, under Documents, pata Bug/lssue.



Tabl e of Content

PIEFACE ...ttt kb bkttt R R SR £ e £ R Rkt E £ E € SR £ oA £ 2R b £ R b e 1
oo oL PR RT PP PR 2
1.1 FACE Profile for UAF BaCKgrOUIG.........cccuiiuiiiiiiimmr ettt semms et sse e b s semmmt s esnesmeesneesreens 2

1.2 INTENAEA USEIS......eiiiieeeieeiett ettt bttt ot 14 bt b2t e 444 s bmmnt 2252 £ £ H e ekt £ as e s e bt bt bt e st e b e nbesbeeneas 2.

1.3 REIALEA DOCUMEINLS. ... .eueiueetetestesimmmr ettt sttt st et s bbbt £ 18£8 s et bbb e n e 3

P o 0} (0] 10 T T g Tox =SOSR P PP PO PORPPTUPPPROON 4
2.1 LEVEI A CONFOIMIBCE.....coitiitieii ettt oemmte e sttt ettt see et amem bttt s et satesae e eh e s ommmt e bt 2 st s st e sae e e b e e ee s emmmr b et e enee s 4

2.2 LEVEI AA CONTOMBINCE.......ouiitiieieiiete st imem et sttt sttt b et e b e s bt he st emmms e £t s h e e b e 2 e e e e sb e et st s e be e 4

2.3 LEVEI AAA CONTOMMAINCE ......iitieieieiie et eeimmmr ettt eesaeesaeesae s smmm e se s ase s aeesaeesas e £ s smmmt £ £t 2 es e sae e saeeeaeesse s mmmm e s are s 4

3. NOIMALVE REFEIBNCES.....c ettt bt bt e bt bt et b e s h et et e sbenbenneas 5.
3.1 OMG Documents (NOMAtVE REFEIEBNCES).......ciueieeeeesvimmmr s eesteesteesteeteetesommmre e teeteenteesseenseesssmmmeteeeeenes 5

3.2 OtheNOMALVE REFEIENCES........ciuiiiiii ittt e bbbt b e et s 5

3.3 INfOMEALIVE RETEIENCES ... oottt ettt ettt et st be et st s an e st e et et e ne e 6

4. TeMS AN DEFINILIONS. .....cueiitieie et imm ettt ommme ettt st et ameme b b e e b e e bt saeesee e st ebe e beenbesnnesneens 7
LIRS 2] 00 =SSR 8
6. AJAItIONAT INFOMIBLION. ... .ottt bbbt b e bbbt b bt ee et nns 9.
6.1 Changesto Adopted OMG Specifications [OPtiONAL...........ooveiieiemmee e e 9

A Y] 0N (=T Fo g 0 =T o | (PSSR ]

6.3 SCOpPE Of thiS SPECIFICALION.......ccueeieeeieie it cemme ettt sttt e st et e teeste e e be e be e seenseenee et e e 9

6.4 HOW 10 Read thiS SPECIFICATION. ........coiuiiitiiitie ettt sttt sttt et sbe e b be et s b e sbe e sbe e sbe e b s 9
6.4.1 Content Notes forthis SPECIfICALIAN..........cc.vevieet st ee e e ae e srae s e sse s e enaesneas 9

6.4.2 Representing Additional Properties and Constraints on StereQtypes........ooveevemmmeeveveesveesneens 10

6.4.2.1 FACE Conformance/OCL CONSIIAUNLS........c..ciiiuerieemmmeeeestesieseeensesse e simmmr e se st b ee e s 10

6.4.2.2 MetacoNStraNt DEPENUENCY . .....cciveeeeeieeetimmme st e e ete et ee e smmmte e be e sneesaeesseesssemmm e sneesnee e 11
6.4.2.2.1Definition of the Metaconstraint Dependency StereotyRe. ..o v ieercecmeeseesieerie e enens 11
6.4.2.2.2Example Usage of the Metaconstraint DEPENTENCY..........cueeuerurimmrreereesieeeeeeee e s 11

6.4.2.3 Stereotyped Relationship DEPendeNnCY.........cv i ieemie ettt e 12
6.4.2.3.1Definition of the Stereotyped Relationship Dep@ncy Stereotype.......cccevvevveerveescmmmeeseenns 12

S CS (=010 010 I (=T = N o] 1 o NS 12
6.4.2.3.2Example Usage of the Stereotyped Relationship Dependency...........cccovevemmeeieerverenns 13

6.4.2.4 Stereotyped ASSOCIALION DEPENUEIICY......cccuvevireeriimmmresteesteeteeeeseesses et eeeeteeneesneesaee s oo 13
6.4.2.4.1Definition of the Stereotyped Association Dependency Stereatype..........ccooeevemmeereenne 13
6.4.2.4.2Example Usage of the Stereotyped Association Dependency...........ccocevmmeseeieesnennee. 14

6.4.2.5 Stereotyped Generalization Dependency StEreOtYPE.........cveveeummmereeereeeeeeee e eeessmmmee e 14
6.4.2.5.1Definition of the Stereotyped Generalization Dependency..........c.ccveevemmmereseeieesieenieens 14
6.4.2.5.2Example Usage of the Stetgped Generalization Dependency..........c.ccevverveevemmerseerenens 15

AL X (0 1S (o g U RSSO 17
7.1 FACE _UAF _PrOFIB.......oeeoeeeeeeeeeeeoemmes e s s vmmes s s s s e s smems s s sssssnsnensansssmm s anenssnsnnes 17
FACE _ADSITACASSOCIATION. ....cctietiiie ettt sttt ettt ettt ameme bbbt et ae e sae et e b e e bt e an e san e sneeeaes 17

AN @ AN o V1 4= T3 (0] (=1 1Y (oo = S 18

AN O 1= o 4= o P 19

AN O8IV T o (=Y |3 I o = ) PSSR 20

7.1.1 FACE_UAF_Profile::FACE Data ArChiteCIUI..........coeiiierieeiemmee ettt s 21

X8 g 1 =1, (o o = PSSR 21
FACE_DataMOUEIEIBMENNL. ... .cotiiie ettt ememe bttt sttt e an e sneesne e e em 22

FACE _EIBMEMETACE. ......eiiii ittt ettt ae e bbb e b e e ke e b e 2 bt e bt £ £ 2 b e e b e e bt et e e s st e 22

(AN 8 = = 0o | =0T o) F OSSPSR 23

AN @ i 1Yo =140 1Yo Yo L= O 26

O g (Y TS T 2 oL SRR 27

FACE Profile for UARversion1.0 i



AN 8 i = L= | (7= SRR 28

FACE_TraceabilityMOUEL..........cooiiiiiieetime ettt be et amme e b bbb et e 33
FACE _UOPMOUEL......ciitiiteiiieii ettt e e bt bttt b e b b2 e me et e bt ettt ne e b 33
7.1.1.1 FACE_UAF_Profile::FACE Data Architecture::FACE Data Model...........ccoceiviamieeiinnen. 34
FACE _ASSOCIAtEUPAMICIDANL. ... .cvieveeeeeeeeeemmmreseeteeneeseeesseessessmmmsteesteeseesseesseesseesssmmmressessesssesssessseenes 34
FACE_CoNceptualDataMOUEL..........coiiiieeii ettt sttt mmmee st steeste et et smmms s s e sreesseeseenes 36
(7X@ = o o [Tor= 119721 7= 11 o o =1 37
FACE_PRFOMDAtAMOUEL.........oiiiiiiiieei ettt ettt s s b e nbe et e ea 37
FACE_SpeCialiZatiONOWNEL..........coeiieiii et cmemee st stee st te et mmmre s steeste e teeteessssmmmseesbeesbeenseensesnnens 38
FACE _SPECIAIIZE. ...t ettt bbbttt b ettt et ettt 39
7.1.1.1.1FACE_UAF_Profile::FACE Data Architecture::FACE Data Model::ConceptualDataMoti@|
AN O T Ty ] 1= o 1= o P 40
FACE _BaSISENTILY. ... .eiteeitiesieesieesteesmmmeeeseesteeseeeeeeee e smmme e eseesnseeseesnsesssessmmmsessesnsesssesseesseesssommmnnenneens &1
FACE_CONCEPIUAIASSOCIALION. .....c.eiiiiiieiiiieesiimer ettt ettt et ettt s s e e et esneas 41
FACE_@NCeptualCharaCleriStiC. .........cuiuiiiiiiieme ettt emem s s D02
FACE_ConceptualComposabIEEIBMENL.............c.ccui ittt ettt eeenee e smmme e 43
FACE_ConceptualCOmMPOSIEQUETY.....ccveiteeeeereeesimmmreseeesteesteesseesseessssmmmseesseessessssnsesnsesssmmmesseessesnses 44
FACE_CoNCeptualCOMPOSILIAN.........ocuiieeieeestimmmr e esteeseesseesseessessmmmsesesseessessessseesseessommmressessssssessseeses 45
FACE_NCEPLUAIEIBMENL........eiieiiieiesieeeteemem ettt sttt e et et emmms e sreesre e seeneeeneeened a7
FACE_CONCEPIUAIENTILY. ... .eceeieeeieeesieeiimmme e seeesieestee e eesommmse e seeseeeseeenseensessssmmme e enseenseensesnsesssssmmmms Z0 1
FACE_CONCEPIUAIPAIICIDANIL. ... .coiteeiteeiteeit ottt ettt immme e e sbe e bbb st smmms e sbe e sbeenbe e b e 49
FACE_GNCEPTUAIQUELY.......ocueiieeecieeite ettt s e stee st este et ommms et e st e be e teenteas s smmme e e s e e seenteenseenne s s 51
FACE_ConceptualQUernyCOMPOSILION.........iiiiriieeeve o seeeeseaeessreesssessssmmmmresssesessessssessssesssssmmmesssseess 52
FACE _CONCEPIUAIVIEW........eieeieeeeieeie et vemme e eeeseeesseessee s s eesseesseesseesseesseesmmms e sseesseesseesseessee s ommes 53
A O8I o)1 1 = o OSSR a3
A 8 11111 2 7= B L S PUR RSP 54
FACE _ODSEIVADIE........coiieiiiee ettt ettt ettt et st b e et ettt e et st emm e et 54
7.1.1.1.2FACE_UAF_Profile::FACE Data Architecture::FACE Data Model::LogicalDataModel .55
FACE_ADSIrACIMEASUIEIMENL........ccvieiieeie et cmmmeesteesteesteeteente e mmmresseesseesteesteenseessssmmmseesseesreesseenseanes 55
FACE_AbStractMea SUIrEMENTSY SLEM........couueieeieee st teesteesteeseeeseeeseeemmmmseesseeseesseenseensessssmmmensesnsesnes 56
FACE AffINECONVEISION.......ciiiiieiiteeeitee e cimmee e sttt estteestaeeeateesmmmte e s beeabeeebeeessesssmmmsseeasseeanseesnseessessmmm 56
(AN @ AT o] 170 (@0 111 c= X ) S0P 57
FACE_APPIedValUeTYPEUNIL.........o it cemm ettt ettt she b e e nbe e b en 58
FACE. _AXIS ...uteuttiteiteeteeueestestsmem et eeeseesbesseese et amems e b e e teea e e s ee e b e es e s smmms 24482 £ 42 n e et e bt et ettt e neenEeenean 60
X @ o g B = | 62
FACE _CONVEISION.....c.uiiitieiteeiteeteesmmmneesteesteesteeaseessees s ommms s te e teeaseanseenseessesommmt s e seenteenseansesnsesnsommmensesnse s 63
FACE _CONVEMIDIEEIEBMENL.......oooieee ettt e eate e e ete e e nteeereeereeenned 64
FACE_COOMMINAESYSLEIM. .....cuiiieieiieestee i imme sttt sttt smmms et sae e s b e s be e be et emmme s s se e sbeesbeenbe et e m 64
FACE_COOMINAtESY SLEIMAXIS. ... eeviieiiueeieeestimmr e te ettt saeeseeessessemmst et et sneesseesaeessemmmn et enteeneesneeseeas 65
FACE_DefiNnedRefereNCEPOINL..........coiiiiiiieis ettt ettt et et e b en 66
FACE _ENUM EratiONCONSIIANL.......eivieiieitieeeescemmeeseesteesteesteessee s smmmrsseesseesteesseenseessessmmmnessseesseensesnsenns 6.7
AN O R o[0T g T=T = L) - o = 68
FACE_FixedLengthStriNgCONSIIAKLL. ........ooveieeieee st eesteesteeseeesee e tessmmmse e teeee e eneeenee e s smmme e e enes 69
X O g 10T =T (@0 1= 4= 14| PSP 69
FACE_INte@rRanNgECONSIIAINL. ........coiiiiierieestimme s eesteeseeestee e e te st teeeesnteeneesneesnssmmmnn e snsesneesnessnes d 0
FACE _LBNAMATK.....ccueiiiiiii it iem ettt b e e bt e bt e bt st 2 b e 2t e e bt e mb a2 me e et et b2 r e 70
FACE_LOQICAIASSOCIATION........eiiteiiietieiie s immmse ettt ettt ameme ettt eae e s ae e sbe et st st esaeesaeesbeeneeemn 71
(7X@ i WeTo (e ] (01 =Y c= Lot 1= 1] oS 72
FACE_LogicalCompoSabIeEIBMENLL.........cc.eeie ettt smmm e st 73
FACE_LOQIicalCOMPOSIEQUENY.......ceieerieeieeersimmeeesteesteesteeneeeneessssmmmesseesseesseensesssessessmmmsessseesesnsessess 2
A\ @4 = WoTo [lor= ] (@] 0T o0 1= 1) o 1R 75
X O g oo (= 1| L= o = o OSSP 77
FACE _LOGICAIENTILY.....eiueeieei ettt sttt sb et skt e b e bt et e bt 2 bt 2t e et e et e en s s e 77
AN @4 R o T (o= Y | = Y ] = o) RS 79
Y@ i o o (> 1 (@ 1U 1= PR 80
FACE_LOQICalQUEryCOMPOSILION.......cuvieeierieeeseeimmmeeeeeseesseesseesseesmmmsesseesseessesssessseesssommmssessesssesssed 81

FACE Profile for UAF, versiond.0



AN O g oo (o= Y= N L1 Y = 82

FACE _LOGICAIVIBW. ....coteeiieii ettt cemmee ettt ettt et ettt e et st e b ettt e et e e st et emme bt 84
FACE MEASUIBIMEIIL..... .ttt ettt e ettt smmr e+t ee £ 4kt e e e s st e e e ommm s e 222 ems e a2 2t e e e e st e e 84
FACE_MeasuremMentAIDULE. ..........coiiiii et imeee sttt immme sttt e s see e s be e b e e b e 86
FACE MEASUIEMENTAXIS......cciiiieiiteeeiteeeiimmee e sttt e etteesteeesuseesmmmtessbeesbeestesassessmmmmsseessseessssesssssnsss s smmn 87
FACE _Measum entCONSIIAINT...........ceiiieeiteescmmme e eetee et eeee et smmm e e teeeteeessaeeasessmmme e teeenbeeenreeenes 88
FACE _MeasuremMeEnNtCONVEISION........cueeiueeiueeeimomteeeteeetesestesetessommmsseessseessseesssessssessmmmnsessnsessnsesans a0
FACE_MeEaSUIBMENESYSIEIM........eiiiiiiiee it ittt ste e e st ses e st e sate e sabe e et emmme e e s be e e sbeeesreeesnneenn a0
FACE _MeEasUremMENtSY SIEMIAXIS. ......ciieiteeteeeesommmseesteesteesteeteanseessommmesseesteesteesesnsesssesmmmmnessseesseensennss 92
FACE_MeasurementSySteMC ONVEISIAN. ..........oiuiier i eeeeieesieesiessaesssssmmmssesaeesseesseessesssesssmmmesssens 93
FACE REAICONSIIAINL. ........eiiiieitie it cmmmeesteeeeteeeeteeeeteeeetssmmmressseesaseesaseesssessssommmeesbesestesessesessessssommmnenns 94
FACE_RealRANQECONSIIAINL.......ccueeiieeiteevecmmmeeesteesieesteesteesee e mmmresseesseesteesteensesssssmmmseesseesseensesnsesnsens a5
FACE REEIENCEPOINL.........oiiiii ettt ettt esate e sateeeateees s smmmr e e beeeabeaebeeestee et smmmnee s 95
FACE_Ref@renCEePOINIPAI..........eoiiiii ittt ememe ettt sttt sae e b b em 96
FACE_Regula EXPreSSIONCONSLIAINT. .......coeeiiiieee it tee e stee st ste et semmse et te et see et emme e s 97
X O o == L ORI 98
FACE_StandardMea sSuremMeNntSYSLEIMN. .........ccuueiuee v sreesreesseesseesseesseemmmmseesseeseessesssessseessmmmmnsessesnes 99
AN O S 0o @] 1S3 1 = 1 PRSP 100
FACE NI, ommmr ettt 1ot b 1m0 b 20t e bt et n e 100
FACE_ValUETYPEENUIL........ooiiiiieit et cemm ettt mmnr et ss s samms e et e e e e nneesneens o 101
FACE _ValUBTYPEUNIL. ....coitiiiiiiieit et cemmt ettt ettt sttt sae e b s s s st see e sbe e sbe e s 101

7.1.1.1.3FACE_UAF _Prdfile::FACE Data Architecture::FACE Data Model:: Platform DataMad&D?2
FACE BOOIBAN........coiciiiiiie et eicmmee ettt et e st s mmm e et eebe e e be e e tee s samms s e e ssteesateesnteesnses s teeabeeens 102
A @ =T TH g T (=T 11 o 103
AN O8 = =T TN (g Vo [ U= oY SR 103
AN 8 11 - ¥ USRI 104
O] o @1 oY A = | TP URRPPTRN 105
X O] @ oY Y o= PP P TR 105
FACE _COMPOSHE TEIMIE. ... ecvieieeie et sttt st e s smnme et este st e s seesse et e e seenseennesneesneenn 106
FACE _DOUDIE......ceeieiiteite sttt et bbbt 12 e e bbbttt e b e e 107
AN O i (Tod 11V 1= 108
FACE _ENUM EIATION . ...c.teeteete ettt e cemmseesteeste e it este e e et omme e teeteeseese e te s ommmt e b2 e beeeeene e ee et emmee st e 109
X8 g (=T OSSR 110
O g o ) SR 110
FACE IDLAITAY. ... .eitteueeeete sttt e mmme ettt sseese e ae st s amem st s e e e e e bt shesh e eae et s 244 £ h e e b £ e ee et sb e st st e e et 111
FACE _|DLBOUNAEASIING.....cvieitieieeieceeesmmmre e te et eteetesaee s smmme e beentesnsesseessee st eenteenteeneesneesneenes 111
AN O R @ 4 =T = 1o (= Y 1 - Y2 112
FACE_| DLC OMPOSITION. ...t euteeuteeuieeiee et semmeeeeeeteesteeneesses s ommereseesseeneesmsesseessessammsseesseensesnsessesssesssomms 112
8 = | 1 ] (=T 0 = S TP P PP PSPPI 113
FACE _IDLINUMDEE.......i ittt cmeme ettt ettt st be st e e et semmt et e e s e seesbeeseense et e sre s 114
FACE IDLPIIMILIVE ...ttt ettt bt b bbbt et e bt bt bt et s 114
FACE IDLREAL......c.ei ittt ettt bttt e ae et et £ b2t e e et et a2 e b 115
FACE | DLSEOUEINCE.....ccuiiiitiieitieesuetcmmme e teeesteeesbeeesbeeessesmmr e ssseesateesaseesatessasommmt e et e e e abeeeabeeesbeee s emmtee s 115
FACE IDLSEIUCT ... ettt smmmse sttt ettt bt b btk e s bbbt e et bt bt ae e e bt b 116
X8 R 1 Y/ o 1SS 117
FACE_IDLUNDOUNOEASIIING ... teeteetieie et immme ettt ettt smmms et s e e s sse e st e sme e e e e 118
FACE_IDLUNSIGNEAINTEGEL. ... e iteeite ettt ettt ettt sessmeme e ssbeeasesseesae e s bmmmte e beeaseennesnneseeean 119
X1 = oo o TSRS 119
FACE_LONGDOUDIE.........eiiieieeieeie ettt et sttt et mmms et e e e e seese e ee et ome e 119
X @8 = o g o | e o T F PRI 120
O @ To: = SRS 120
AN O o S o= 7= L= 1 Y o= PSR 121
FACE_PIRIOMMASSOCIALION . ... .cetiiiiiei ittt ettt smeme et eaeesseesae e bmmmt e b e eabeennesnnesaeenn 121
FACE_PRfOMCNAIACIEISIC. .. .. eiviiie i cees et steesteestee st eesteestaestaeseeseesmmmneesreesseenseenseans 122
FACE_PlatformCompoSabIeEIEMENL............ccviiieeii i eesteese ettt et eeeenae e smmm e 123
FACE_PRtfOMCOMPOSITION......cciieieeeeeeeesimmmresteesteeeesseesseessessmmmsseesesseesnesssesssessssmmmressesssessessseesses 124

FACE Profile for UARversion1.0 iii



FACE PROMEIEBMENL... ..ottt et e e te e et e st e e eaee e eneeeeneeenee e smmm 126

X O R o= {0 (0 0] = 11U 127
FACE _PRfOMPATICIDANL. .......ciiiitiiie et smmre ettt et smmme e beetesaeesseesse ettt eentesneesneesree e 128
FACE _PIRTTOMIQUEIY . ... tietiiitie ittt ettt ettt st e b e e b e et e et e st b e 2 b e 2 b e 2 mb e e bt et s 129
FACE PlatfOMMMEWL......oiitiiiiiic et cmmme ettt e et e et ommr e st e e sateesateesateeeassmmmr e e beeebaeesbeeesseeessommmnee s 130
FACE _SNOM......otiitiitteeee et b h et h b s 28 e bt h ettt e n e nn s 131
AN O Y 1 o S 132
O Y 7 0 To I3 o= TP UPRPPTRN 132
X011 =7 0 o1 = 1 =S UUTURUR R 133
FACE_TemplateCOMPOSITION. .......coiuiiitiueiiees e seeesieesieesteesuee st esaeesbeesseesaeesessmmmse s sbeesbeenseeseans 134
X 8 = ] ] o RS SRR 135
X1 = U I o o] o o F USROS 135
FACE _USNOM. ...ttt sttt bt b b ettt et b e bbb b 136
7.1.1.2 FACE_UAF_Profile::FACE Data Architecture:Integration Madel...........ccocooiimmieecnnnen. 136
FACE_INtEGratiONCONTEXL. ........eiitieiteeiteetimmme st eestee st steeste et smmms e sbeesbeesbeesbeebe s ammme e sbeesbeesbeebeenne s 136
FACE_INtegrationEIBMENL...........oooiiie e smmme ettt et et esneennee e 137
FACE_TranSpPOrtCRaNNEL........cc.eoiii e eie s cemeee e e st e et smmme e te et entessae s et te e e sneesnaesneenseom 138
FACE _TranSPOMNOWE.......ccveieeiteesteesmmmresteesteesteesteestees s s e seeseesseesseenseesmmmeeseesseensessseensessss s 138
FACE TSNOUECOMECTION.......eciiveiireeeteeeseimmmressseessseessseesaseesssmmmmresssssansssssssssssssssssmmmmessssessnsessnsesssens 140
X @ i IS N oo L= Y 111 = ¢ 142
FACE_TSNOUEOUIPULPOM. ......cotiiiiiiiiiiesmmmee ettt smeme ettt st sae e bt ettt e sae e nae e 143
FACE _TSNOPOL.........ooiiiitt ittt et b e et b e ke e b et bbb et e 144
FACE TSNOUEPOMBASE........ceiiiiiiiitieiimmeresiteesiteessteessteesssammmsesseeessseasseeassee s smmmtessssessnsessnsessssesssmmm 145
FACE UOPENAPOINL......cuiiiiiie ittt cmmme et s e st e e bt et smmr e sate e sateesateesateesassmmmreeteaebeeeateeesseeesssmmmnee s 145
FACE_UOPINPUIENTPOINL. ........eiitieieeieetimmme ettt smmms e saeesteeste e ee e s vmmme e e sseesneesseenseennens 146
FACE _UOPINSIANCE. ....eiiiiieee e ieiee et e sttt e st e e e s oot e e e et ee e e ens e e e e ss s smmmt e e s enseeeeanseeeesnseesemmmr e e nnn 147
FACE_UOPOUIPUIENAPOINL......ootiiii ittt sttt sttt st sbe e st ettt sneesnee s 149
FACE_VIEWAQGIEOATION.....cveiitieiieieeiesiemeee sttt ettt et st ameme e be bt e atesatesse e st e e be e be st e saeesaeesbem 149
N O Y AT = SR 150
FACE _VIBWSINK. ...ttt ettt bt e et b b2t s £ bt e st bt bt st 150
FACE VIBWSOUICE. ... ueiiteiiiteeeeteeesimmseesateesaseesatessasessommmss e e seeeseeessseesssessmmmsseesnsessnsesensessnsessmmmenrees 151
FACE_VIieWTraNSIOMALION. ........ciiiiiieiieesit ettt immme e s e st be et et smems e b e sbe e beeeeenes 151
FACE VI T TANSPOIEL. ....ecteeuteete ettt semm et beesbeeaeesaee s emmnt s e 22 s a2 as e 2 aseeasesae e semmss e 2 bt e meeeanesanesaeessemm 152
7.1.1.3 FACE_UAF_Profile::FACE Data Architecture:: Traceability Madel............cccccoovimmieenenne 152
AN @] R e g [ Tod 110 g I = Yo~ USSR 152
FACE_ConnectionTraCeability SEL.........coiueieeiiiiemie et etestee sttt st et e te et smmms e sneesnee e 154
FACE_TraceabilityEIBMENL...........cccuiiuiieeimmmee e esieeiessteseee e smeme e et eneesneesseesseesammmseenseensesnsesnesssensn 154
FACE_TraceabilityPOIN...........cocuiiiiiieiimmr ettt semmse ettt sttt emme s sne e b e sbe et et s em 155
FACE_TraceabIeEIEmMENL. ... ..cc.oo ittt ettt et s esneennem 156
FACE _UDPTEACE......coiuiiiitiie ittt ettt ettt et ammime e 1t shs e a1 he e e sas e s st emmmn e 2k e 2t e e 2t e e et e e et emmn e e srn e 156
FACE _UOPTraceability SEL.........ccuvieeiieeiieimem ettt ettt smmms e esreenteeneeeneas 157
7.1.1.4 FACE_UAF_Profile::FACE Data Architecture::UoP Madel..........ccccooveivimmececie e 158
FACE ADSIACICONNECHION. ........eiiiiiiiee ettt e sttt e steeesaseesasommmr e et eesteeenseeessse et smmmteesaseesnseesnnessnnens 158
AN 8 S Y o 1S3 4 = 1] LU o ]SSR 160
AN O A 1S3 1 = Tt A = TR 160
FACE_BacCKiNQCOMPONENL........iiiiiuiiiieesieimemte et stee bt see e mmmtesseesseesbeesbeebe s s s smmmse e seeesreenbeennesnnas 162
FACE_CliertServerCONNECHIQN. .........oiueeiteeteet st eteeeeetesseessse s st b sasesseesseesseesssammmassssseseeesseens 163
FACE_ClientServerROIEENUIML...........ooiiiie ettt te et et s ommmn e s reenteeneeennas 163
FACE_COMPONENTFIAMEWOIK. ......vieeeiieeeieeessimmmr e eeseesseessessseessessmmmsseesseesssssesssessssessmmmmressessssssessseees 164
FACE_ConPONEntTYPEENUM........oiiiiiiiii ittt vt s bbb 164
X @4 o o] o [=To1 1o o P 164
FACE_DeSIgNASSUIANCELEVEIENUINL.........ooiuieieeeet sttt eteete e esee s e sneesseesneesneessessemmsesnsesnes 166
FACE_DesignAssurance StandardENUIL. ...........cocuiieiimm e ee s smem e see e s saee e e e 166
A @d  IF= T T =Y =] 0 o N I 0 o = T 166
FACE_LifeCycleManagemMeEntPaI..........ccuoiuieiiemme e steesteesteeste e smmmse e st esteeseenseenee e e sreeseenees 167
FACE_MessageEXChangeTYPEENUML......c..coiee et eesteesteeseeesee et sommmte e te e eneesneeeneeenssmmme e enee s 168

FACE Profile for UAF, versiond.0



AN O R == W10 Y/ 1= T o 169

FACE _PrOfIBENUML.....c.uiiitiiii ittt ettt ettt sttt be et et s emmt e b e et e et e e be et e et b 169
FACE_ProgrammingLangUageENUIL...........coiiiueeit i eeeteeteesteesteesvesommmre e veenseensesnsesnsessssmmmseenne s 169
FACE_PUDSUDCONNECTION.......citiiiieie ettt smeme bttt a et ettt sne e ene e sne e 169
FACE_QUEUNGCONNECTION. ... .ccuviieerieeeseeeseeommmsseeseesseeseeesseesseesmmmsesseesseesseesseessesssssmmmsesssesssessseensesnees 170
FACE_RAMMEMO YR EQUIMEM ENLS. ... .ceiteeieeeeeteeimmmeeseeesteesteesseesseesssommmseesseesseessessseenseesmmmesseesseens 171
FACE _REQUESEVIEW......ecueeeeieeieeeeieeeeimmme e eeeeneeeneessessammmse s eeeseeeseeanseaseessssmamn e esseeneesneesnessse s smmmsesnes 172
FACE_RESPONSEVIR. .......eeiitiiiiiitie it teesteesteesbeesbe et s st e e bt e be e bt eabe et e b e e be et e e nbeenbe e et st 173
FACE_SinglelnstanceMessageCONNECHQN. ...........c.eiueiummmmrereereereestesueessessmmmsesssesssesseessessseessomms 174
FACE_SUPPOItINGCOMPONEIAL......c.viitiiueeieeestimmme ettt sieesaeestessemmst e b aeesaeesaeesbe e s emmt s e s anesaeesaee e 174
FACE_SynchronizatioN Sty IEENUITL. ..........cocuveieeesimmmee e eeeeeeee e ommmr e sseesnaessaesseessessmmmassssesssenss 175
X1 i 1 1= Uo [OOSR TRPRURO 175
AN O R I 1= Vo I Y7 o 1= = 10 o PSS 176
FACE_UNItOTPOMADIITY. ......ceieiiieiiieie ittt st e e s b et et e 176
FACE _UOPEIBIMEIL. ......eiitiiieeie et iemee ettt ettt sttt be e be et s emmt e b2 ekt et e e be et e 178
FACE _UOPRESOUITE. .....ceiiiiiiieeiie et ieme ettt ettt e £ e 4 st e e £ st e a4+ e st e 4+ 2t b e a2 2 ne e e a2t e et 179
7.1.2 FACE_UAF_Profile::UAF_FACE_Extended StereOtypES.......ccccveveeevmmmmereeeeeeeeeesseessess e 180
AN @ T o= .0 =T £ 180
AN @ 1@ ] o oo | P 185
FACE_OperatioNalEXCaNQa. .....ccviiii ettt smmm ettt nneesneenneas 186
FACE_RESOUICEEXCNANGE. ... .coitiiiiiiiieit ettt sttt st b e st ettt st sae e na e 187
(7Y @] O a1 {® (@] ] {0 4 T Lo =TT 189
FACE_UnitOfConfomManCeENAPOINT..........ccuiiiiee e seeeeseteestteesete e smmmre st e et e esteeetee e st srnee s 190
FACE_UnitOfConformanceEndpoint TYPEENUIM............cviirier e see s neees 192
FACE_UnitOfConfOMmMaNnCETYPEENUIL........cciueeieeeiee i teesteeseeeseeeseeeseesmmmmseesseesseesseenseesseensommmesseens 192
A 08 0T 1= g =T SR 192
X8 = U /o 1@ 1/ To o 1= P 193
7.2 VIEW CUSTOMIZATIONS ... .eetieiteete et timmme ettt et eae e st st e s et a2 as e sae e s e smmm 4445224522 eh 22 s bt b e bt b et 194
7.2.1 Vew Specifications::FACE Data ArChiteCILE. .........vecueeeeevimmme e steesteete e evesvmmmneesreesreeseeeeeens 194
7.2.1.1 View Specifications:: All FACE COMPONENES VIBW.........c.cooveiueeiueemmmmeesreeseeseeeseeeseeessommmsreens 194
7.2.1.2 View Specifications::FACE Components Per Segment Mi@W..........cccovevvviemeeeeeesenseeneenn 196
7.2.1.3 View Specifications::FACE Logical INterfaces VIBW.........cccveieeiuiiimmeeseeneenieeseee e e 198
7.2.1.4 View Specifications::FACE Physical Interfaces VI@W...........ccoeeiueimmmeereeneeneenee e 199

8. Design Consideration{BION-NOMMALIVE)..........c.ciiiiiiiiiie ettt immee sttt be b emem s s aeesbeesbeeneean 201

8.1 Relationships to UAF profile: How the FACE Profile for UAF Enhances Related to Architectures....201
8.2 Supportt for Cyber Security within the System: Security Analysis enhancements from FACE ProfileZ00UAF

8.3 Combining FACE Profile for UAF with MARTE markings to feed AADL analsis..........ccceovvvuerscommen e 201
8.4 NonProfile Tool implementation aspects of the FACE Technical Standard................ccomveevve e 202
8.4.1 Suggested Approaches for Enforcement of OCL Constraints from FACE Technical Standar@d02
8.4.1.1 Level AA Confomance application of FACE OCL Constraints........ccccvvvvesimmmvveenveennnnn 202
8.4.1.2 Level AAA Conformance application of FACE OCL CONStraANiS.......ccvecvvevecvemmr e eee e 202

8.4.2 Recommended mechanism to genemtéent into FACE Profile tabular views............c.ccoooeiiiee 203
8.4.3 Inclusion of the FACE vettical architecture image in tool implementations...........c....c.ccemmeeeee. 203

A FACE Profile Mapping Tables (Informational/ NODMAIVE).......ccvevvereereeie e smmee e see e s e 205
A.1 FACE Metamodel to FACE Profile MapPinQ.......cccuveueeeeiet e eseeeie e eeesee s et eeesneesneesnsesnsssmmmses 205
A.1.1 FACE Metamodel path EIEMENnLS.........c.ooiiiiiime ettt sttt s 205
A.1.2 Full Mapping of FACE Metamodel t0 FACE Profile..........cccooiiiiimm e 205

A.2 FACE Profile to FACE Metamodel MapPin.......cccuveueeeeeueemmmmreeseeeeasseesesssssssmmmresseessssssssssesssssssssmmmees 213

FACE Profile for UARversion1.0 v






Preface

About the Object Management Group

Foundedin 1989, the Object Management Group, Inc. (OMG) is an open membersioippnafit computer industry
standards consortium that produces and maintains computer industry specifications for interoperable, portable and
reusable enterprise applicats in distributed, heterogeneous environments. Membership includes Information
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OMG Specifications
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FACE Profiver 4dio®dn UAF 1


https://www.omg.org/
mailto:pubs@omg.org
http://www.iso.org/
https://www.omg.org/

1. Scope

This specification defi nesFuat prreo fAilrled arpn ¢ xQaAEBRi g h & (
Techni ca,l Bdiamiddmradd s 0 ©Oibagteed Matcal ity (MOF) data archi
Object Management Groupbs (OMG) Uni fied Architecture

1.1 FACE Profile for UAF Background

The FACE Profile fdrefUMmResvyla. @propgadief it dateixgpm ess The Oj
Capability EnvironmeEndti)a iTkercahd3nd € @ibg tBedh nMeatcad | i ty ( MOF)
met amodel in terms of the Object Manage menWh &ir @ utpldesr €

i s no corresponding concept for a FACEIi mat amodreével E&as
met amodel as its basis.

The FACE Technical Standard is adseb6éfthewarehepesoafawahet
environment intended for the devel opmeant ®ff @ raradH iet
segments andThey fiortusr odceé¢ $ e FABE plpeocrhtnii ocka |a eSat | asnadf aer tdy
sof tbmagienni ng .Whé hFAQE ohdclsni cali 8t mnbdataérlgaanieen mumse
well as in other industrial control systems such as p

AUAF defines ways of representingl édaemr €@ ntterfpadise @am chpg e
interest in the enterprisé twhirhese tsepteaii fiii tg bauisg mte sef, t
systoemsst ems i ntegration needs of commercialenanadfi ndu
Defense (DoD), the UK Ministry of Defence (MOD), the
organidzati ons.

e
h

The UAF standard provides the | arger sdoperimedecsampd
fit The Open Group FACE Technical Standard defines th
Archi tamidit wulredes descriptions of soft waorkey sctoempso naernct hsi tt
The UAF st amdmedhmamosvimdésr defining the | arger cont e
provides represent-defiemsefarchdiefeaser asndth@th can be u
software components and etsheere systems aomhohent sriestc

Toget her, the FACE Profile for UAF will enable platfo
cybersecurity analysis, and rapid capabilsttyhdefvied otpr
The i mplementation and realizati on off dlhlisswed obfyi locer g a
utilizatiommndfsttareder dooodisbLrbet hatesgatpgmBritedohat are
i no ge raanbd emeet t he overarching capadhil ities that they

1.2 Intended Users

The profile enables the modeling of FACE component s,
traceability memhardi sy siermmspac¢irffiraantei architectures.
and system planning as well asThbsispecmfacguienti ®ni
tool s i mpbemenheorsciiemtsiostt war d ae¢ ags 0eernsd, ssoyfsttweamse esry

1F A CEE a trademark ofhe Open Group®

2 FACE FAQs | The Open Group. (2020). Opengroup.org. Retrieved 14 February 2020, from
https:/iwww.opengroup.org/contéfuture-airbornecapability-environmentface/fags

SAUnified Architecture Framewor kE (UAFE) | Object Management
https://www. omg. org/uaf/index. htmo

4 FACE FAQs | The Open Group. (2020). OpengroupRedrieved 14 February 2020, from
https://lwww.opengroup.org/content/futua@bornecapability-environmentface/fags
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engineers. For best application of this profile, userl
FACE apeg omeclhi as UML and OCL.

1.3 Related Documents

The specgiifmclasdes a met amodel and description as sepa
resources are provided as separate documents. The t at

Table 1-17 Table of Related Documents

Zip archive containing references that can be usedin the construction of the FACE Architectural Segment
illustrations.

Informationalfiles (Eclipse exports & Excelspreadsheet) desctibimge i WML drofileecaeatedrom
existing FACE Consortium member UML Profile contributoish e fiuni f i eddo UML pr ¢
forthis specification.
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2. Conformance

The FACE Pro
stereotypes.
toolcbobonsbder

2.1Level A Conformance

LevAli s t he
based

el ement s.

of mbeamAGel ,
This i s

al ong with
the mini mum

Implementation of profile
stereotypes

All stereotypes, class, attributes, associations and package structures must exis
be conformant with this specification

XMl data exchange

Provide XMl import and export (.xmi) of the user model and profile, including bot
UAF and FACE elements

Fidelity of XMI exchange

Be able to import and expdiACE Profile for UAFmodels with 100%fidelity (i.e.,n
loss ortransforms)

Basic constraints only

Application of AConstrainto co

Conformance/OCL Constraints

only

FACEElement Aggregatio
Tables

Provide a mechanism to generate the specified tabular views that aggregate FA

constructs.

Table 2-1: Level A ConformancePoints

2.2Level AA Conformance

LevAeAConf orinsa nac amigde |
.face

poianakds
conforimawnele.
model s in or

evel of conformance.
file fortmaitpgixme) ti
AA Cprnd wir n@sn cteh e ené ché dnubmy stulpg ou $ ens
der to use the aut hored information

LevelA Conformance

LevelA conformance criteria met.

face file XML data
exchange

Provide importand export of FACE elements in the FACE XML (.face) format ag
specifiedn the XMI Specification (documenti/2002-02) delivered with this
document

Fidelity of .face file
exchange

Be able toimport and export FACE elements to and fromEXNIL models(.face

files) with 100% fidelity (i.e., no loss or transforms).

Table 2-2: Level AA Conformance Points

2.3Level AAA Conformance

file for UAF is dependent upon UAF. It d

There are three | evels of conformance o
ed as conformant with the FACE Profile fo
lcoorwfe s rt.mdlresomeell  0Af pGoonvfiodrensantchee basi c profile

ebbtbhe ecBAE@ERPAFEeV | mport
ir g lue moef Mt aihttiisso ns tt ehrad a rc

AA Conf or mas

randu p pnerotr t o f{ re@xutnar r
of

FAC
i n a

LevheAILonf orinsantchee hi ghest | evel ofupoonfbemvlied orpanemld @
FACE ar c,hidtaetcat moedel s, andhroafgthwampeldaewadli opmerdt t he FA
the architecture model isntgr girrotcse scsur i By talpeg |l mad el tawetste
export of the data model for conformance testing.

LevelAA Conformance

LevelAA conformance criteria men@luded_evelA).

Basic PLUS FACE All constraints must exist and be conformantwith this specification
Conformance/OCL

Constraints

FACE Conformance Chec| FACE Conformance checking in toolusing FACE Conformance/OCL Constraint
in tool

Table 2-3: Level AAA Conformance Poirts
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3. Normative References

The foll owing normative documents contain provisions
this specification. For dated references, subostequent
apply.

3.1 OMG Documents (Normative References)

Met a Obj ect FacOclticRl9elr6 MOIFd) t pe2/ Bwww. omg. org/ spec/ MOF/
Uni fied Model i ng .LInenggeumlger G2UMBpF [ / ww5omg . or g/ spec/ UML
Obj€aenstraint Language (OCL), v2.4, February 2014, ht
System Model i ng LGDegmnzg2019( 8y ¢ ML),/ wwlv. omg. or g/ spec/ Sy:«
Di agram DefinAugoétt § DDht tpl/, Awww. omg. org/ spec/ DD
Uni fi ed ArkrhamewdruhkAQWIAIF) Q@ 2¢s: // www. omg. org/ spec/ UAF
Interface Defi nit,i ovharLcdhrt goydeslgdd, / (WwwDAL J)o,mgv. o.ry/ spec/ | DL/
UML Profile 2Apr MWRZIEADLV/L/. www. omg. org/ spec/ MARTE/

3.2 Other Normative References

1 FACE Technical Standaredition 3.0

o Open Group FACEE Consortium, The Open Group FA
Environment) Technical Standard, Edition 3.0, 15 November 2017, accesSedust 2019,
<http://www.opengroup.org/library/c17c>

o The written FACE Technical Standard remains the normative standard FACE Architecture, and most
importantly, conformancerl he profile presented in this standard follows the metamodelin section J
of theFACE Technical Standard, Edition 3.0 for allelements other than the
Conceptual/Logical/Platform CharacteristicPathNode, ParticipantPathNode, and PathNode elements.
Those metamodel elements are representedin the stereotypes FACE_ConceptualParticipant,
FACE_ LogicalParticipant, and FACE_PlatformParticipantas strings in the stereotypes' "path”tagged
values. The path strings for these stereotypes use the notation described in Section 3.6.4.1.1.3 ofthe
Technical Standard for Future Airborne Capabilty Enein ment ( FACEE), Editi or
notations (elements and string) are interchangeable using a translation algorithm. XMl exchange
mechanisms between models using the FACE Profile for UAF and the FACE XMI (face) file are
required to translate betwetre two notations.

1 FACE Technical Standarftdition2.1

o Open Group FACEE Consortium, The Open Group FA
Environment) Technical Standard, Edition 2.1, 24 June 2014, accessed 26 August 2019,
<http://www.opengroup.org/librs/c145>

o0 The expression of FACE Path data in this specification refers to the path notation in the FACE 2.1
Technical StandardThe FACE Technical Standaidition 2.1 is referenced in this standard solely
forthe purpose of simplifying the expression of FACE Path elements. The profile presented in this
standard follows the metamodelin section J of the FACE Technical Standard, Edition 3.0for all
element®therthan the Conceptual/Logical/Platform CharacteristicPathNode, ParticipantPathNode,
and PathNode elements. Those metamodel elements are represented in the stereotypes
FACE_ConceptualParticipant, FACE_ LogicalParticipant, and FACE_PlatformParticifgrihgs in
the stereotypes' "path”taggedvalues. The path strings for these stereotypes use the notation described
in Section 3.6.4.1.1.3 ofthe Technical Standard for Future Airborne Capability Environment
(FACEE), Edition 2. lentsandGtng)ateinterchangettdeusingans (el en
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translation algorithm. XMI exchange mechanisms between models using the FACE Profile for UAF
and the FACE XMl (face) file are required to translate between the two notations

T FACEMetamodel, emd.0machinereadable format
0 URL: https:/Mww.opengdroup.org/face/3.0/Normative%2 OFACE %2 0metamodel%203.0.emof

o Thisis the metamodelas it appears inRAEE Technical Standard.

3.3 Informative References
I FACE Metanodel, emof2.5.1 machireadable format

o URL:

https://www.opengroup.org/face/3.0/Informative%2 0FACE%20metamodel%203.0%2 0EM OF%202.5
.1.emof

0 The FACE metamodelfile from the specification, updated to the newer EMOF 2.5.1 fostihis A
file is not a formal part of the FACE Technical Specificatios,ibformative rather than normative

1 FACE 3rd Party Tools

0 Thesetoolslocated at URL:
https://web.archive.org/web/20170915185145/http://www.isis.vanderbilt.edu/FACE

o FACE Edition 2.1 EA Data Model Profile and Plugins NAVAIR Public Release -2@85
o FACE Edtion 2.1 Rhapsody Data Model Profile and Plugins NAVAIR Public Release 2845
o FACE Conformance Test Suites

I FACE Consortium Conformance Publications & Tools

0 These publications andtools located atURL.: https:/AMww.opengroup.org/face/conformance
publicatonsandtools

o FACEE Conformance Verification Matrix, Editior
1 FACE New Users Resources
0 These resources available at URL: https:/AMww.opengroup.org/face/#NewUser

o Basic Avionics Lightweight Source Archetype (BALSA), a working software example of appisati
aligned to the FACE Technical Standard executing in a FACE Reference Architecture (includes data
modelin .faceformat)

6 FACE Profile for UAF, versioi.0


https://www.opengroup.org/face/3.0/Normative%20FACE%20metamodel%203.0.emof

4. Terms and Definitions

ARI NC|[Avi onics Application Standard Software

DAL Design Assurance Level

FACE FutureAirborne Capability Environment

GCM General Component Model

I0SS Input/Output Services Segment

MARTE Modeling and Analysis of Redlime and Embedded systems
OCL Object Constraint Language

0SS Operating System Segment

PCS Portabl e Seognpemtent s

PSSS Pl at-$Smeaei fic Services Segment

TSS Transport Services Segment

UAF Uni fied Architecture FrameworKk

Table 4-1: Symbols in the Specification
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5. Symbols

No megwnbhoadvse been required to create this specificatio
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6. Additional Information
6.1 Changes to Adopted OMG Specifications[optional]

This specification r egdidpteessd n@ME@ hsapnegeeisf it mwa tpireernwvs ousl y

6.2 Acknowledgments

The foll owismdmdamealnitdhs s specification:
TheMITRE Corporation

1
1 No Madgic Inc. a Dassault Systemes Company
1 SimVentionsinc.

foll owing companies contributed to this specificese
CRL Technologies

Lockheed Martin

Sparx Systems

=== 9

6.3 Scope of this Specification

Thi cisfppecati on covers (Tkeehan tial eESd iamgtaa wd d@ Ih eafrd CiIEnc | 1
referencesletch nti lita,l FBE RO d3. 0

Rationale for complete FACE Metamodel
1 Coupling between View@nandatory requirements) and the remaining FACE Data Model eleimeantsiot
determine the size ortype of data being exchanged between components without the underlying data model

1 Traceability Model (mandatory requirements) is dependent on FACE Data deadeints

Existing 3rdparty UML-based profiles and import/export plugins thatextend to the entire scope ofthe FACE
metamodel

1 Existing 3rdparty Import/Export plugins provide exchange betweengoalt h or ed data archit
standar do omaCE XMI f

6.4 How to Read this Specification

The rest of this document contains the technical cont
readers are encouragedSt @antfdiea ®lt i soerta it ehtel aesl FednCeen tTs cchomn tc
(The Open Group FACEE (Future Airborne Capability Env
specification includes the FACE Data Architecture spe
Lanaggue (OCL) rules (Appendix J.6), and EMOF met amodel
and from which all el ements of this specification hay
needed backgrounhdef AFuodecepasdangd acts as a referer
FACE standard to the UAF and UML standards. The UAF

define the FACE Profile for UAF.

6.4.1 Content Notes for this Specification

the interest of avoiding potentiallTeichonoraj stSermnidas
i ti,on h3i.sO speci fication adds no information about F.
écication refrains from providing deattirphidoes,of FA
umeration el ements that are nfost spurcohv,i dehdeesiset rutinipsepiefaiiC
r metamodel apsri duodesnwimtthhaitse dsnpasid liufeida ja daehierr e t h 0 s ¢
S

n
d
p
n
0
escriptions would normally appear.

I
E
s
e
f
d
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the interest of clarity and of avoidingndny possilt
ume rdaetfiioonesd i n t his speci f iWhaetrieo na paprrporpprfiaktliscme st hwii st h
plied t o ftohre sdteesrceratpytpieosn st hat corresgdhmredctomntelnd meiit
scriptions otherwise remains unchanged from the cor

ements are provided in support of XMI data interche
nstraints. They can be considered optiompalofiifl enot

i s specification introduces some concrete el ements
ements are separated from the FACE Architecture el e
ith el emené st hdaltargemgniazi gpxtems. a UAE syppeement al
present FACE segments that are not explicitly repre
FACE Components anasyostddmstemponents of

n
n
p
e
his specification introduttles BAGME mdtsd madel el eTmMee t &d
I
0
h
I
i
e

6.4.2 Representing Additional Properties and Constraints on

Stereotypes
The FACE Profile for UAF foll ows the enhanced standar
met aconstraints graphically. The FACEeRmaofeislse alpps i &x
stereotyped Associations and stereotyped Genietrhaild zat i
and in the UAF profile diagrams to improve rbdadalgil it
unabl e to visualize constraints diagrammatically in

The enhanced notation, detpemaetngp edt € meayicmaends har s ndi at
generalization) appear in the FACEBEuRdofziat e ohnopuUhpb ssep
representation in the standard varies by dependency s

I metaconstraint is represented in the standard is as a UML constraint, specified in structured English. These
constraints are implementable in a tool, by O@lLeixample.

1 A stereotypedelationshigs representedin the standard by a correspondingly named stereotype with metatype
Dependency. These dependencies are implemented using the corresponding stereotype and the constraints
associated with them in the stiard.

1 A stereotyped association is represented in the standard by a correspondingly named stereotype with metatype
Association. These associations are implemented usingthe metatypes and constraints associated with them in
this standard.

1 A stereotyped geeralization is representedin the standard by a correspondingly named stereotype with
metatype Generalization. These generalizations are implemented usingthe metatypes and constraints
associated with them in this standard.

A simpl e UML hoe oefnihlaen cdeedf innoetsa tti on .

The foll owing sub cl auses detail the enhanced notatic

6.4.2.1 FACE Conformance/OCL Constraints

The FACE Conformance/ OCL Constraints refHCEs@hLt ed i n t
Constraints |listed in the FACE Technical Standard, Ed
any graphical notation in diagrams appearing in this
the aonssrneeded for full conformance to the standard
have been taken from the FACE Technical Standard, Edi
constraint (e.gt DbDie®d.chBogedheof dmb Obj ect Constrairl
Conformance/ OCL Constraints, see the appropriate subs
J. 6.
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6.4.2.2 Metaconstraint Dependency

¢cmetaconstraimha&t i exbhestertele yPependency met aclass. |
within the profile.

6.422.1 Definition of the Metaconstraint Dependency Stereotype

metaconstraint

isAbstract: No
Extension Dependency

Description

The metaconstraint stereotype has been created forthe purpose of expressing the FACE Profigdfecitiédtion

and is not partof the profile itself. It is applied to dependencies between stereotypes to visually model constraints on the
stereotypes'nderlying UML metatypes. The umlRole Tagrelatesto arole on an existindaugtassociation

between metatypes (for example ownedAttribute on the association between Class and Property). This allows usto
modelthe equivalent of redefines/subsetsiinias been usedin the M3, for example, without creating unnecessary

and unwanted associations between the stereotypes (as subset and redefine can only be used through inheritance and
we're using extends). It has nothingto do with creating aggregatiaeén stereotypes (i.e. tagged values). Tagged

values are shown as stereotype properties in the profile.

«stereotype»
metaconstraint
[Dependency]

attributes
-umlRole : String

Figure 6-1: metaconstraint Dependency (specification stereotype)

Attributes

umliRole: String[] UML Role (property) of the source of the Dependency that is to be typed by the targetc
Dependency.

6.42.2.2 Example Usage of the Metaconstraint Dependency
A sample of the ¢metaconstrainté dependendycilsasas .di ag

FACBbstractView is a FACE Profile for UAF stereotype
is that its memberEnd[1l].tFACGEende mus &FIACiEeoagti arada)/ti e pve «
(both of whcitc)h aarde i d@bss tnre mb er E n dF[ACC]R. btsyt pr ea crhuCsotn nsetce ri eomt.
not possible to show this constraint graphically, t he
additional notation. p@Wadeneyt he Vinstuadorzet t dientbnde r e
usage of the stereotype in the FACE Profile, the diag
cFACBbstract Vi ewe to create assoamdtmemlse hdetn avjedednt yt pheee
el ements (the ¢stereotyped associ ationé Dependency i ¢
the Association properties afFdAC&lbecwnaaxs Vimevt hasnwt t &i
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«stereotype»
FACE_AbstractAssociation

[Association]
«stereotype» b — imeﬁ: orﬁtrain_t» — < FACE ;;Sstf:z::ép::nection _________ |
FACE_AbstractView | miRole = "memberEnd[0].type"} " [Class] - — !
[Association] | |
«metaconstraint» «stereotype» | |
f = == = — — — S FACE_ConceptualView <& — - |
{umIRole = "memberEnd[1].type"} [Class] «stereotyped association»

{applied_stereotype = FACE_AbstractVievJ}

«stereotype» |
— <D FACE_LogicalView €« — — — — — — — — — — -
{umIRole = "memberEnd[1].type"} [Class] «stereotyped association»
{applied_stereotype = FACE_AbstractView}

«metaconstraint»

1 .
«metaconstraint»

_ I{umIRoIe ="memberEnd[1].multiplicity"}

& = = =
T T T T 7T Tmetaconstrainty
& — — — — - I{umIRoIe ="memberEnd[1].aggregation"}
- - 0 0 = «metaconstraint»
& — = = = — {umIRole = "memberEnd[1].name"}

Figure 6-2: Use ofmetaconstraint» dependency
6.4.2.3 Stereotyped Relationship Dependency

There are stereotypes in the profile specification that have Metaclass Depenlaileyhe constraints described for

these stereotypes express the allowed sources and targets défiesdencies, when showing a diagramrepresenting
another stereotype this profile it is also helpfulto see how elements typed by that stereotype could be related to other
elements using these dependencies. The stereotyped relationship dependency is a mechanism to graphically represent
the application of stereotyped daplencies between elements of the FACE Profile for UAF and other elements.

6.4.2.3.1 Definition of the Stereotyped Relationship Dependency Stereotype
stereotyped relationship

Package stereotyped dependencies

isAbstract: No

Extension Dependency

Description

The «sereotyped relationship» stereotype has been created for the purpose of expressing the FACE Profile for UAF
specificationandis not partof the profile itself. Itis applied to dependencies between stereotypes to visually model
UML relationships that thprofile explicitly dictates to be possible between model elements to which the stereotypes
have beenapplied. The applied stereotype tag names the FACE profile stereotype for the dependency thatis being
expressed.

12 FACE Profile for UAF, versioi.0



«stereotype»
stereotyped relationship
[Dependency]

attributes
+stereotype : Stereotype

Figure 6-3: stereotyped relationshipDependency (specification stereotype)
Attributes

stereotype Stereotypdl The stereotype that applies to the Dependency depicted by the relationship. The
of Dependencythatis beiegpressed by the depicted relationship.

6.42.3.2 Example Usage of the Stereotyped Relationship Dependency

Forexamplekigure6-4 shows a partial definition of tHACE_ Implementstereotype. While metaconstraints indicate
a client and a supplier for the dependencysttereotyped relationshigependency on therighide of the diagram
indicates thatan element stereotypettACE _AbstractUolan have & ACE_Implementselationship wittan

element stereotyped IperationalPerformen n this specificatiorthe«FACE_ Implementsdependencindicating a
potential relgionship to OperationalPerformisalso reflected in the diagram descrili#gCE_ AbstractUoP

«stereotype» «stereotype»
FACE_Implements __«metaconstraint» > UAF:Operational:Structure:: | _
[Dependency] {umlRole = "supplier'} OperationalPerformer
[Class] I «stereotyped relationship»
| {stereotype = FACE_Implements}
. «stereotype»
t traint
_(MEAcoNSTAMY? 5 FACE AbstractUoP| — — — J
{umIRole = "client"} [Class]
Figure 6-4: Use of «stereotypedelationship» dependeng
6.4.2.4 Stereotyped Association Dependency
Thergewmeeal stereotypes in the profile specificati on
the specification of the Association to express cardi
sour ce/ tAsr qge tr eppauilrt., t he FACE Profile for UAF introdu

t he FACE Specification that have features that are no
represented usi nigongées tdeerpeentdyemecd eass.soci at

6.424.1 Definition of the Stereotyped Association Dependency Stereotype

stereotyped association

isAbstract: No
Extension Dependency

Description
The stereotyped association stereotype has been created for the purpose of expressing theileXAGE ABT

specificatiorand is not partof the profile itself. Itis applied to dependencies between stereotypes to visually model
Associations that the profile explicitly dictates to be possible between model elements to which the stereotypes have

FACE Profile for UAFversion1.0 13



beerapplied. The applied stereotype tag names the FACE profile stereotype for the association thatis being expressed.
The stereotype referenced by the applied stereotypetag further describesthe nature of the A§3ue ddiety ped
associatiobepenancy has nothingp do with creating aggregation between stereotypes (i.e. tagged values). Tagged
values are shown as stereotype properties in the profile.

«stereotype»
stereotyped association
[Dependency]

attributes
+applied_stereotype : Stereotype

Figure 6-5: stereotyped associatioiDependency (specification stereotype)
Attributes

applied_stereotypeStereotypdl The stereotype that applies to the Association depicted by the Dependenc
"type" of Association thatis being expressed by the Dependency.

6.424.2 Example Usage of the Stereotyped Association Dependency

Foerx ampil gbiegsenh oavssubset of the definition of the FACE_R
met aconstdeéimestthlaendpoints for the association, an:¢
FACE_Realize adgaCEi dni ¢ OhlPEk@BdDAD SttryaThUsPi ndicates t
stereocoEFAQ@EdUDbIYt OMRAgr halk BREter associati on with an el em
FACE Abstract UoP

«stereotype»
FACE_AbstractAssociation
[Association]
«stereotype»
FACE_Realize ) «stereotype»
[Association] | — «metaconstrainb__ - S/paAGE ynitOfPortability| —
{umlRole = "memberEnd[0].type"} [Class]
I «stereotyped association»
«stereotype» | {applied_stereotype = FACE_Realize}
— _ metaconstrainty__ _ S/FAGE AbstractUoP € —
{umIRole = "memberEnd[1].type"} _[Class]

Figure 6-6: Use of «stereotyped association» dependsnc

6.4.2.5 Stereotyped Generalization Dependency Stereotype

The FACE Profile for UAF defines specific Generalizat
only generalizations between el ements stereotyped by
framewor k. peldh eg egcnsetrearleé oztayt i oné dependency in this spe

these gewspral atazaomon rel ationships.

6.425.1 Definition of the Stereotyped Generalization Dependency

stereotyped generalization
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isAbstract: No
Extension Dependency

Description

The stereotyped generalization stereotype has been created forthe purpose of expressing the FACE Profile for UAF
specificatiorand is not partof the profile itself. It is applied to dependencies between stereotypealty riodel

specialized Generalizations that the FACE Profile defines as applicable between model elements. The "stereotype" Tag
indicates the FACE Profile stereotype that is applicable to the Generalization. The stereotype referenced by the
"stereotypetag further describes the nature of the Generalizalibe. stereotypedeneralizatioiDependency has

nothing todo with creating aggregation between stereotypes (i.e. tagged values). Tagged values are shown as stereotype
propertiesin the profile.

«stereotype»
stereotyped generalization
[Dependency]

attributes
-stereotype : Stereotype

Figure 6-7: stereotyped generalization Dependency (specification stereotype)
Attributes

stereotype Stereotypdl The name ofthe stereotypethat applies to the Generalization depicted by the
DependencyThe "type" of Generalization thatis being expressed by the Depende
6.425.2 Example Usage of the Stereotyped Generalization Dependency

Fi g&t8sdhows t he stereotyped generalizaFAO®RBO EadpttyaBlaBn tsi
anfklIACBasi sEntity stereotypes. The diagram indicates

1 FACE_ConceptualEntity idte source endpointinACE_Entity Basis Generalization.
1 FACE_BasisEntityis the targetendpointifrfACE_EntityBasis Generalization.
1 FACE_ConceptualEntity may specialiFACE_BasisEntity using thEACE_EntityBasis Generalization.

Theonstraints for the EntityBasis stereotype are part

«stereotype»

FACE_EntityBasis . «stereotype»
— «metaconstraint» : .
[Generalization] [ — — — — — — > FACE_BasisEntity € —
{umlRole = "target"} [Class] |
| «stereotyped generalization»
{stereotype = FACE_EntityBasis}

. «stereotype» |

—  «metaconstrainty - FACE_ConceptualEntity —
{umlRole = "source"} [Class]

Figure 6-8: Use of «stereotypedeneralization> dependenyg
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7. FACE Profile for UAF

Al t hough FACE Profil e fueteh &JAFAF mprl ceifmethid cait ti eomirsohprivesthe n t
el ements throthegh FRAE€Ee Pd @ntdsiledsff d rmplbAfFt s o.nly t he UML m
The FACHE Profidlevies phefidp root. The package struct

packagdgerset inct he FACE met amodelSt aamslad af.i Edd tiimnt IBe OF A

7.1 FACE_UAF_Profile

TheFACE_UAF_ Profile package contains the FACE Profile as derived from existing FACE Consortium member UML
Profile contributions and mappings from FACE elements to UAF elem&htsunderlying UML profile represents a

unification of multiple toespecific UML profilesaritten to describe the FACE 3.0 metamodel. After establishingthe FACE
UML stereotypes, the UAF stereotypes thatbest matched the FACE metamodel were applied using stereotyped Depende
relationships. The package organization of the FACE Profile féttd#nics the FACE metamodel packages.

FACE_AbstractAssociation

Package FACE_UAF_Profile
isAbstract: Yes
Extension Association

Description

The FACE_AbstractAssociation stereotype exists to characterize the constraints thatapply to all FACE Association
stereotypes. These constraints and characteristics hold true unless overriddenin a subclassed stereotype. By default, al
FACE Stereotypes of metaclass Association are binary Associations (2 endpoints) with no aggregation from the "target”
endpoint (memérEnd[1].aggregation =none) and default to directional (havigable only from memberEnd[0] to
memberEnd[1]). The default constraints can be overridden by constraints specified in specializations of this stereotype.
Directionality and other association mieerEnd properties vary and are specified with the Association stereotypes to which

they apply.

This stereotype exists only for specification of constraints thatapply to the specialized FACE Profile stereotypes. Itis
optionalin the implementation dfis specification.

FACE Profile for UAFversion1.0 17



«stereotype» E— o
FACE_AbstractAssociation | «metaconstraint»
[Association] {umIRole = "memberEnd->size()"}
e J—

| «metaconstraint»

|{um IRole = "memberEnd[0].aggregation”}

é J—
r— 1
|«metaconstraint»
fumlRole = "memberEnd[0] multiplicity"}
| «metaconstraint»
A |{umIRoIe = "memberEnd[0].isMNavigable™}
- —I «metaconstraint»
| {umlRole = "memberEnd[1]isNavigable™}
é J—

Figure 7-1: abstract FACE_AbstractAssociation
Constraints

[1] FACE_AbstractAssociation.memberEnrgize() 2
[2] FACE_AbstractAssociation.memberEnd[0].aggrega none
[3] FACE_AbstractAssociation.memberEnd[0].isNaviga fale
[4] FACE_AbstractAssociation.memberEnd[0].multiplici 1

[6] FACE_AbstractAssociation.memberEnd[1].isNaviga true

FACE_ArchitectureModel

Package FACE_UAF_Profile
isAbstract: No
Generalization: FACE_Element
Extension Package

Description

A FACE_ ArchitectureModelis a container for FACE_DataModels, FACE__UoPModels, FACE_ IntegrationModels, and
FACE_TraceabilityModels.
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«stereotype»
FACE_Element
[Element]

|

« stert.aotype » «metaconstraints «stereotype»
FACE_ArchitectureModel g - = - - — — FACE_DataModel

[Package] {umIRole = "owner"} [Package]

«metaconstraint» ustereotype
&= - = - — — — FACE_UoPModel

{umIRole = "owner"} [Package]

«metaconstraint» ¢ stereotype»
& - — — — — — FACE_IntegrationModel

{umIRole = "owner"} [Package]

«metaconstraint» ¢ stereotyl.ate»
& - — — — — — FACE_TraceabilityModel

{umIRole = "owner"} [Package]

«metaconstraint» «stereotype>
e — — — = = — FACE_UoCModel

{umIRole = "owner"} [Package]

<7

{umlRole = "owner"}

Figure 7-2: FACE_ArchitectureModel
Constraints

[1] FACE_ArchitectureModel.owne This element may only be contained in (owned by) packages or architectures
are not stereotyped by a FACE stereotype

FACE Conformance/OCL Constraints

[1] FACE_ArchitectureModel.hasUniqueNan In the context ofthe entire FACE Architectural Model, the name of 1
element mustbe unique using cérsgensitive tests.

FACE_Element

Package FACE_UAF_Profile
isAbstract: Yes
Generalization:FACE _ModelElement
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Description

A FACE_Elementis the root type for defining alldescribed elements in the FACE_ArchitectureModel. The description
attribute captures a description for the element.

«stereotype»
FACE_ModelElement

[Element]

I

«stereotype»
FACE_Element
[Element]

attributes
+description : String [1] =

Figure 7-3: abstract FACE_Element
Attributes

description :String[1]

FACE_ModelElement

Package FACE_UAF_Profile
isAbstract: Yes
Extension Element

Description

An abstract stereotype usedto represent the uniqueidentity of constructed FACElemodels. Ensures that all FACE
elements are identified by a GUID thatis stable across allrepresentations of the maodel, regardless of tool. Aplylied direct
to FACE elements thatare not specified to have a description in the FACE metamodel.

«stereotype»
FACE_ModelElement
[Element]

attributes
+_faceUUID : String [1] =
Figure 7-4: abstract FACE_ModelElement
Attributes

_faceUUID: String[1] The FACE unique identifier forthe element. FACE UUIDs are stable across allimports e
exports of the FACE modelregardless of tool, and are maintained as part of the .face file
FACE UUIDs are generated as GUIDs for new (no previous FACE UUID)
FACEModelElements upon exportof a new or updated FACE architecture.

FACE Conformance/OCL Constraints

[1] FACE_ModelElement.hasUniqgueName  Every Element in a FACE_ArchitectureModel musi@a unique
name.
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[2] FACE_ModelElement.namelsValidldentifici The name ofa FACE_ModelElement must be a valid identifier.

7.1.1 FACE_UAF_Profile::FACE Data Architecture

FACE_DataModel

Package FACE Data Architecture
isAbstract: No
Generalization: FACE_Element
Extension Package

Description

A FACE_DataModelis a container for FACE_ConceptualDataModels, FACE_ LogicalDataModels, and
FACE_ PlatformDataModels.

«stereotype»
FACE_Element
[Element]

) «stereotype»
«stereotype «metaconstraint» typ

FACE DataModel @  r — — — — — — — = FACE_ArchitectureModel
- {umIRole = "owner"}

[Package] [Package]
] «stereotype»
e _ «metaconstraint» 4 FACE_ConceptualDataModel
{umIRole = "owner"} [Package]
) «stereotype»
e — umetaconstraint> - FACE_LogicalDataModel
{umlIRole = "owner"} [Package]
t eint «stereotype»
« — gmetaconstraint» | FACE_PlatformDataModel
{umIRole = "owner"} [Package]

{umlRole = "owner"}

Figure 7-5: FACE_DataModel
Constraints

[1] FACE_DataModel.contain The contained elements must by stereotyped one of the following:
«FACE_DataModel»
«FACE_ConceptualDataModel»
«FACE_ LogicalDataModel»
«FACE_ PlatformDataModel»
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[2] FACE_DataModel.owner Elements with thistereotype may only be containedin (owned by) elements with tl
following stereotypes:
«FACE_ArchitectureModel»
«FACE_DataModel»

FACE Conformance/OCL Constraints

[1] FACE_DataModel.hasUniqueNan Each FACE Data Model Elementmust have a unigque ni

FACE_DataModel Element

Package FACE Data Architecture
isAbstract: Yes
Generalization: FACE_Element

Description

A FACE_DatamodelElement is the root type for defining the elements of the FACHDd#hlLanguage.

«stereotype»
FACE_Element
[Element]

«stereotype»
FACE_DataModelElement
[Element]

Figure 7-6: abstract FACE_DataModelElement

FACE_ElementTrace

Package FACE Data Architecture
isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to identify traceable FACE elements tothe FACE_TraceabilityModel.
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype» «stereotype»
FACE_ElementTrace i
- | _ _ «metaconstraint» = FACE_TraceableElement | -
[Association] {umIRole = "memberEnd[0].type'} [Element]
I «stereotyped association»
I {applied_stereotype = FACE_ElementTrace}
«stereotype» |
| _ «metaconstrainty FACE_TraceabilityPoint = —
[Class]

{umIRole = "memberEnd[1].type"}

«metaconstraint»

I{umIRc)Ie ="memberEnd[1].aggregation”}

é p—

l «metaconstraint»

I{umIRc)Ie = "memberEnd[1].multiplicity"}
e |

«metaconstraint»

{umIRole = "memberEnd[1].name"}
e —

Figure 7-7: FACE_ElementTrace

Constraints

[1] FACE_ElementTrace.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by apecialization of «<FACE_ TraceableElement>.

[2] FACE_ElementTrace.memberEnd[1].aggrega composite

[3] FACE_ElementTrace.memberEnd[1].multiplic 0..*

[4] FACE_ElementTrace.memberEnd[1].name  "traceabilityPoint"

[5] FACE_ElementTrace.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by a specialization of k<FACE_ TraceabilityPoint».

FACE_EndPoint

Package FACE Data Architecture
isAbstract: No

Generalization: FACE_ AbstractAssociation
Extension Association
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Description

Used to associate the FACE Components (FACE_UnitOfPortability, FACE_ AbstractUoP) with FACE_Connections. In
additionto aggregation and multiplicity specificationswemberEnd[1], this association differs from the default
FACE_AbstractAssociation in thatit is-lirectionally navigable.

«slereotypes
FACE_AbstractAssociation
[Association]
st
¢ er’enty'pe». «sterentypes .
FACE_EndPoint FACE AbstractUoP «stereotyped association»
[Association] | _ _Smetaconstrainty Ciass] {applied_stereotype = FACE_EndPoirty |
{umIRole = *memberEnd[0) type"}
|
) «stereotypes
1 straint: .
. _“metacondrant —» FACE_AbstractConnection & — — — — — — — !
{umiRale = "memberEnd[1] type"} [Class)
«stereotyped associations
r = ) «stereotypen [ Gooled stereotioe - FACE Endeoirtt
«metaconstraint» {applied_stereotype = FACE_EndPaint}
«metaconstraint, | | = — — — — — — — — = FACE_UnitOfPortability: — — l
{umiRale = "memberEnd]1].aggregation”} | {umiRale = "memberEnd(0] iype'} [Class] ‘ |
_ I
2 ‘«sterentyped associations I
) wstereotypes
«metaconstraints ) FACE Conzfection L _{applied_stereotype = FACE_EndPoint} I
r = {umIRgle = "memberEnd(1].type"t 7[Class] I
«metaconstraints | |
{umiRole = *memberEnc]1].multiplicity"} | wmetaconstraint wstereotypes |
-3 | = = =T = FACE_LifeCycleManagementPort .. -
{umIRole = *memberEnd[1] type"} [Class]
| —
ametaconsiraint | «stereotyped association»
{umiRale = "memberEnd[1].name"} | «stereotype»  |— — — — — — — peCassotEton» .
— = | _smetaconstainth . EACE UoPlnstance {applied_stereotype = FACE_EndPaint}
{umIRdle = *memberEnd[0) type"} [Class] - - - — 5 |
[~ I ‘
«mEtaCUnstraint»‘ “metaconstraints I FACE LSZEF::E:S.EEEzdPoim | #stereotyped associations |
{um\RUIE:"mEmDEIEHU[U].\SNEV\QEIDIE”}‘ {umiRole = "memberEnd(1] type'} - [Class] le — _ {applied_stereotype = FACE_EndPoirt} I
- — I
«rmetaconstraints “stereotypen ‘
__________ - FACE_UoPOutputEndPoint,- _ _ _ _ _ _ _ _ _ _ _
{umiRole = "memberEnd[1] type"} [Class]
«stereotyped associations
wstereotype»  f — — — — — — — — — — — — —
| «metaconstain - FACE_TransportNode {applied_stereotype = FACE_EndPaint; |
{umIRale = "memberEnd[0] type"} [Classg] I | I
| |
rereoty | «stereotyped associations I
. «stereotypes
| _ _ _smetaconstrain» = FACE_TSNodelnputPort = — — — |{applied_stereatype = FACE_EndPoint) |
{umiRole = "memberEnd[1] type"} - [Class] |
|
terenty !
. «stereotypes
«metaconstraints
__________ = FACE_TSNedeQutputPort . _ _ _ _ _ _ _ _ _ _ _ _l
{umIRole = "memberEnd(1].type"t [Class]
«stereotypes
[ _ _cmetesondand = FACE_UnitOfConformance - — _ cgersobyped assodistions
{umIRole = "memberEnd(0] tye"} - [Class] {applied_sterectype = FACE_EndPoint} |
|
«metaconstraint: «slereatypes |
—————————— = FACE_UnitOfConformanceEndpoint &~ — — — — — — — — — —
{umIRale = *memberEnd[1].type"} [Class]

Figure 7-8: FACE_EndPoint
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Constraints

[1] true

FACE_EndPoint.memberEnd[0].is

Navigable

2] Value forthe memberEnd[0].type metaproperty must be stereotyped by one ¢
FACE_EndPoint.memberEnd[0].ty following:

pe «FACE_UnitofPortability»

«FACE_AbstractUoP»
«FACE_UoPInstance»

A specialization of «<FACE_TransportNode»
«FACE_UnitOfConformance»

[3] composite
FACE_EndPoint.memberEnd[1].a
gregation
[4] MemberEnd[1].multiplicity depends onthe stereotypes of the values connectt
FACE_EndPoint.memberEnd[1].n the association:
ultiplicity
memberEn
memberEnd[0].type memberEnd[1].type d[1].
multiplicity
«FACE_ AbstractUoP>» «FACE_ AbstractConnectionj 0..*
«FACE_UnitOfPortabiity» | SPecialization of 1.%

«FACE_Connection»
«FACE_LifeCycleManagems 0.2
ntPort» "’

«FACE_TSNodelnputPort» | 0.

«FACE_UnitOfPortability »

specialization of
«FACE_TransportNode»

specialization of
«FACE TransportNode» «FACE_TSNodeOutputPorty 0..1

«FACE_UoPInstance» «FACE_UoPInputEndPoint»| 0..*

«FACE_UnitOfConformance
Endpoint»

«FACE_UnitOfConformance»

[5] MemberEnd[1].name depends on the stereotypes of the values connected by
FACE_EndPoint.memberEnd[1].n association:
me

memberEnd[0].type memberEnd[1].type nmaergweberEnd[l]
«FACE_AbstractConnectig
n»

specialization of
¢cFACE Connec
«FACE_LifeCycleManage
ment Porto

«FACE_ AbstractUoP>» connection

¢FACE _Unit Of P connection

¢FACE_Unit Of P lcmPort

szCAaé':zaE‘“O”TOfr anspo¢FACE_TSNode inPort

specialization of «FACE_TSNodeOutputPo
¢FACE Transpolo

«FACE_UoPInputEndPoin
¢cFACE_UoPI nst N

outPort

input
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6]
FACE_EndPoint.memberEnd[1].ty
pe

FACE_IntegrationModel

Package FACE Data Architecture
isAbstract: No
Generalization: FACE_Element
Extension Package

Description

«FACE_UoPOutputEndPo

¢cFACE_UoPI nst nt o

output

Based onthe EndPoint. memberEnd[0].type's stereotype:

= «FACE_UnitOfPortability», the memberEnd[1].type metaproperty mustbe
stereotyped by one of thefollowing:

A specialization of «<FACE_Connection»
«FACE_LifeCycleManageméRort»

= «FACE_AbstractUoP», the memberEnd[1].type metaproperty must be
stereotyped by «<FACE_ AbstractConnection»

= «FACE_UoPInstance», the memberEnd[1].type metaproperty must be
stereotyped by one of thefollowing:

«FACE_UoPInputEndPoint»

«FACE_UoPOutputEshPoint»

= A specialization of «<FACE_TransportNode», the memberEnd[1].type
metaproperty mustbe stereotyped by one ofthe following:
«FACE_TSNodelnputPort»

«FACE_TSNodeOutputPort»

= «FACE_UnitOfConformance», the memberEnd[1].type metaproperty must |
stereayped by «FACE_ UnitOfConformanceEndpoint»

A FACE_ IntegrationModel is a container for FACE_ IntegrationElements.

26
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«stereotype»
FACE_Element

[Element]
«stereotype» . raint «stereotype»
i metaconstrain
FACE_IntegrationModel — . ANEERETEY 5 FACE_ArchitectureModel
[Package] {umIRole = "owner"} [Package]

«metaconstraint» ¢ stereot.ype ’
& — — — — = = — — FACE_integrationElement
{umlIRole = "owner"} [Element]
<
I
T
| I
«metaconstraint» I

{umlIRole = "owner"}

Figure 7-9: FACE_ IntegrationModel
Constraints

[1] FACE_IntegrationModel.owne Elements with this stereotype may only be contained in (owned by) elements\
the followingstereotypes:
«FACE_ArchitectureModel»
«FACE_IntegrationModel»

FACE_MessageType

Package FACE Data Architecture
isAbstract: No

Generalization: FACE__AbstractAssociation
Extension Association

Description

Used to identify the FACE_PlatformView that specifies the data to be exchanged through a FACE_Endpoint.
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«stersotypes
FACE_AbstractAssociation
[Association]

# L3
«stereotypes stereatype

o _«m_etagmﬂam_t» _ _ = FACE PubSubConnection wstereotyped association» FACE_PlatformView
FACéStl‘f‘lreowpei;' {umiRole = *m emberEnd(0] type"} - [Class] {applied_stereotype = FACE_MessageTvpe} [Class]
_MessageType
[Association]
«sterectypes «stereotyped association »
L — —emetaconstraints = FACE_LifeCycleManagementPort = — — ~—— ey
{UmIRDIE = "memberEnd[0] type") [Clzss] {applied_stereotype = FACE_MessageType}
wmetaconstraint» 5 FA(;??C:TJE’;:’:WT __estereotyped association» N
(umIRale = "memberEnd]d] type"} 7[C\ass] {applied_stereotype = FACE_MessageType}

«metaconstraint»
{umiRole = "memberEnd[ 1] type"}
| emetaconstraint»
| (umIRale = *memberEnd| 1) aggregation")
| emetaconstraints
|{um\RUIE = "memhberEnd[1].multiplicity"}
— =
| emetaconstraints

| {umIRale = "memberEnd[1].name"}

Figure 7-10: FACE_MessageType

Constraints

[1] FACE_MessageType.memberEnd[0].type Value forthe memberEnd[0].type metaprdgenust be
stereotyped by one ofthefollowing:
Specialization of k<FACE_PubSubConnection»
«FACE_ LifeCycleManagementPort»
Specialization of k<FACE_TSNodePort»

[2] FACE_MessageType.memberEnd[1].aggrega none

[EEY

[3] FACE_MessageType.memberEnd[1].multiplic

[4] FACE_MessageType.memberEnd[1l].name Based onthe stereotype of the memberEnd[0].type metaprop
= Specialization of <FACE_PubSubConnection»,
memberEnd[1].name is "messageType"
= «FACE_ LifeCycleManagem#Rort», memberEnd[1].name s
"lcmMessageType"
= Specialization of «<FACE_TSNodePort», memberEnd[1].nan
"view"

[5] FACE_MessageType.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by a specialization of <FACE_ Plafdgiew».

FACE_Realize

Package FACE Data Architecture
isAbstract: No
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Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to indicate a FACE element realizatioanéther FACE element.

«stereotypes

FACE_AbstractAssociation One of three diagrams for FACE_Realize
[Agsociation] This diagram shows the specialization relationship, the constraints on memberEnd[1] {multiplicity,
name, aggegation) and the constraints between FACE Logical Data Model elements and FACE
Conceptual Data Model Elements

- «sterectypes
«metaconstraints FACE_Realize
{umlRu\e:"memberEndH]mult\pl\clty"}L N [Association] | metaconstraints 9FACES[§:3;S%E:;;6N L _ _ «stersotyped associdtion»
{uriRole = "memberEnd(0] type"} —! {applied_stereotype = FACE_Realize} ‘
[Class] |
wrmetaconstraints |
{umIRale = "memberEnd[1].name"} | «metaconstraints CStrentypes asterectyped assoclation» |
- - — ——"— = — — — — = FACE MeasurementAxis {anplied_stereatype = FACE_Realze} | |
{umiRole = "memberEnd[0] type"} [Class) | |
— |
| «stereotype s - === — = —
«rmetaconstraints _ _ _«meleconstan _ . FACE Observable |
{umiRole = "memberEnd1] aggregation"}| (UIRDIE = "memberEnd[1] type"} [Class] e R
—
«metaconstraints N esterectypes wstereotyped association s
_______ - - = FACE_LogicalEntity— — — —_— ~— — ~— ~—— =
{umniRale = "memberEnd[0] type"} -[C\gss] ty {applied_stereotype = FACE_Realize} |
|
wstereotypes |
_ _ _“metaconstaint . FACE_ConceptualEntity
{umiRole = "memberEnd[1] type"} [Class] === - = = — — — — —
wstereotype» «steraotyped associations
_ _ _emefsconstrainty = FACE_LogicalAssociation — — I_d_t I I;ACE_R_I -
{umiRole = "memberEnd[0] type"} [Class] {applied_steredtype = _Realize} |
|
- J‘mﬁta@mﬂa‘mj oy «Stereotyper |
(UIRDIE = "memberEnd[1] type"} FACE_CDnc[egtual]Assocmtlon S
ass
«metaconstraints 5 ustereotypen «stereotyped association »
_______ - — — . . teErelypeEesut el
(umIRole = "memberEnd[0] type'} FACE—'[‘S?'S‘?OUEW f@pplied_stereatype = FACE_Realize} |
|
; raint wstereotypen |
— — _melecondramty - FACE_Conceptual Query
furmiRale = "memberEnd[1] type"} [Class] - — - — — — -
«stereotyper -
«metaconstraints ) . stereotyped association
******* - — - FACE_LogicalCompositeQuery — otere Qf dassocEtony
fumiRale = "memberEnd[0].type"} [Class] {applied_stereotype = FACE_Realize] |

«stereotypen
_ _ _emeflaconstraint» ., FACE_ConceptualCompositeQuery e

{umiRale = "memberEnd[1].type"} [Class]

Figure 7-11: FACE_Realize, diagram 1 of 3
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One of three diagrams for FACE_Realize

«stereotype» This diagram shows only the constraints between FACE Platform Data Model elements and FACE
FACE Realize Logical Data Model Elements.
[Association] netaconstrainty «sterectypen «sterectyped association»
- IR_I s _b_E CE) . i FACE_IDLType {applied_stereotype = FACE_Realize} |
{umlIRole = "memberEnd[0].type"} [Element]
I
stereotype
«metaconstraint» ¢ ype» !
— — — — —"— — — — — > FACE_AbstractMeasurement ]
{umiRole = "memberEnd[1].type"} [Element] < - - - - - - =
«metaconstraints > «stereotypen» «stereotyped association»
- - - - - — — — — = FACE_PlatformEntity| — — — — — — — — — — |
{umiRole = "memberEnd[0].type"} [Class] {applied_stereotype = FACE_Realize} |
. «stereotype» l
_ _ _¢metaconstraint» > FACE LogicalEntity,. _ _ _ _ _ _ _ _ _ _|
{umlIRole = "memberEnd[1].type"} [Class]
«metaconstraint» «stereotype» «stereotyped association»
- - = = = = = = — — > iation | st o T e B!
{umiRole = "memberEnd[0].type™} FACE_PlatformAssociation | rappliec_stereotype = FAGE_Realize}
[Class] I
I
stereotype
«metaconstraint» stereouper I
—_ —_ = VT =T = = = = 9FACE_LoglcaIAssomatlone o
{umlIRole = "memberEnd[1].type"} [Class]
___emetaconstraint» aFACI;StF(:re;)type(; «stereotyped association»
" ; atformQuery - — — — — — — — — — —
{umiRole = "memberEnd[0].type"} - [Class] i {applied_stereotype = FACE_Realize} I
I
metaconstraint ustereatyper !
« » .
- = = = === — — > FACE_LogicalQuery « . . — _ . — _ _ — _ |
{umlIRole = "memberEnd[1].type"} [Class]
«metaconstraint» N «stereotype» «stereotyped association»
— . SnStacotisiatty . - | T 4
{umiRole = "memberEnd[0].type"} FACE_CompositeTemplate | (applied_stereotype = FACE_Realize}
[Class] |
I
. «stereotype» |
— _ _¢metaconstraint> __ _ __ 5 FACE_LogicalCompositeQuery .
{umlRole = "memberEnd[1].type"} [Class] - - - - - =

Figure 7-12: FACE_Realize, diagram2 of 3
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One of three diagrams for FACE_Realize
This diagram shows only the constraints between FACE Unit of Portability and FACE Integration

«stereotype» elements.
FACE_Realize
[Association]

«metaconstraint» astereotype>» «sterectyped association»
_________ N | _«stereotyped association»
{umlRole = "memberEnd[0].type"} FACE—UF(I:tISSfSP]OHab“"y {applied_stereotype = FACE_Realize} l

|
. «stereotype» |
«metaconstraint»
r— — — = — — — — > FACE_AbstractUoP |
{umlIRole = "memberEnd[1].type"} [Class] &= - - - - — — - = = — —
| _ «metaconstraint» 9FAége£‘i?:ﬁi);ion «stereotyped association»
{umiRole ="memberEnd]0] type’} T {applied_stereotype = FACE_Realize}
[Class] |
|
. «stereotype»
| _ «metaconstraint» __ = FACE_AbstractConnection !
{umIRole = "memberEnd[1].type"} - [Class] S —
| imﬂacgstﬁinti _ _ «sterectype» «stereotyped association»
{umIRole = "memberEnd[0].type"} FACE_UoPlInstance {applied_stereotype = FACE_Realize} [
[Class]
I
. «stereotype» |

«metaconstraint»

r— — — — — — — — 2> FACE_UnitOfPortability |
{umIRole = "memberEnd[1].type"} [Class] - === - = - =
. ot «sterectypen «stereotyped association»

«metaconstraint» - = = /= - - - - - —
————————— > FACE_UoPEndPoint {applied_stereotype = FACE_Realize}
{umIRole = "memberEnd[0].type"} [Class] |

|
. «stereotype» |

| _ «metaconstraint» = FACE_Connection
{umlRole = "memberEnd[1].type"} _[Class] s - —-——-- - —- - - = - - 4

Figure 7-13: FACE_Realizg , diagram 3 of 3
Constraints

[1] FACE_Realize.memberEnd[0].type Value forthe memberEnd[0].typeetaproperty must be stereotyped b
one of the following stereotypes:
«FACE_Measurement»
«FACE_MeasurementAxis»
«FACE_LogicalEntity»

«FACE_ LogicalAssociation»
«FACE_LogicalQuery»
«FACE_LogicalCompositeQuery»
Specializations of «<FACE_ IDLType»
«FACE_PlatfomAssociation»
«FACE_PlatformEntity»
«FACE_PlatformQuery»
«FACE_Composite Template»
«FACE_UnitOfPortability»
Specializations of «<FACE_ Connection»
«FACE_UoPInstance»
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[2] FACE_Realize.memberEnd[1].aggregat

[3] FACE_Realize.memberEnd[1].multiplicit

[4] FACE_Realize.memberEnd[1].name

[5] FACE_Realize.memberEnd[1].type

32

Specializations of «<FACE_UoPEndPoint»

none
Based onthe stereotype of the memberEnd[0].type metaproperty:

= «FACE_CompositeTemplate», «kFACE_ PlatformQuery»,
«FACE_UnitOfPortability», or specialization of «<FACEonnection»,
memberEnd[1].multiplicity is 0..1

= specialization of «<FACE_IDLType», «kFACE_LogicalAssociation»
«FACE_ LogicalCompositeQuery», «kFACE_ LogicalCompaosition»,
«FACE_ LogicalEntity», «<FACE_ LogicalQuery»,
«FACE_Measurement», kFACE_MeasurementAxis»,
«FACE_PlatformAssociation», «FACE_ PlatformEntity», specializatir
of «<FACE_UoPEndPoint», or «<FACE_ UoPInstance»,
memberEnd[1].multiplicity is 1

"realize"

Based onthe Realize.memberEnd[0].type value's stereotype:

= «FACE_Measurement», the memberEnd[1].type metaproperty mt
stereotyped by «FACE_Observable»

= «FACE_MeasurementAxis», the memberEnd[1].type metapropert
must bestereotyped by «<FACE_Observable»

= «FACE_ LogicalEntity», the memberEnd[1].type metaproperty mus
stereotyped by «FACE_ ConceptualEntity»

= «FACE_ LogicalAssociation», the memberEnd[1].type metaproper
must be stereotyped BFACE_ConceptualAssociation»

= «FACE_LogicalQuery», the memberEnd[1].type metaproperty mu
stereotyped by «<FACE_ ConceptualQuery»

= «FACE_ LogicalCompositeQuery», the memberEnd[1].type
metaproperty mustbe stereotyped by
«FACE_ConceptualComposite Query»

= A specialization of k<FACE_IDLType», the memberEnd[1].type
metaproperty mustbe stereotyped by a specialization of
«FACE_AbstractMeasurement»

= «FACE_ PlatformAssaciation», the memberEnd[1].type metaprope
must be stereotyped by «FACE_LogicalAssociation»

= «FACE_ PlatformEntity», the memberEnd[1].type metaproperty mi
be stereotyped by «<FACE _ LogicalEntity»

= «FACE_PlatformQuery», the memberEnd[1].type metaproperty m
be stereotyped by «<FACE_ LogicalQuery»

= «FACE_Composite Template», the memberEnd[1].typ&aproperty
must be stereotyped by «FACE_LogicalCompositeQuery»

= «FACE_UnitofPortability», the memberEnd[1].type metaproperty r
be stereotyped by «<FACE_ AbstractUoP»

= A specialization of «<FACE_Connection», the memberEnd[1].type
metaproperty mustbeeseotyped by «<FACE_ AbstractConnection»

= «FACE_UoPInstance», the memberEnd[1].type metaproperty mu
stereotyped by «<FACE_ UnitOfPortability »

= A specialization of «<FACE_UoPEndPoint», the memberEnd[1].typ
metaproperty mustbe stereotyped by a spedizaf
«FACE_Connection»
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FACE_TraceabilityModel
Package FACE Data Architecture
isAbstract: No

Generalization:FACE_Element
Extension Package

Description

A FACE_TraceabilityModelis a container for FACE_TraceabilityElements.

astereotype»
FACE_Element
[Element]
«stereotype» ) «stereotype»
FACE_TraceabilityModel _ _ «metaconstraint» _ JEACE ArchitectureModel
[Package] {umIRole = "owner"} [Package]

«metaconstraint» Ny stereo‘gy.pe ’
&= — — — === — — FACE_TraceabilityElement
{umlIRole = "owner"} [Element]

—_ —_ —_— —_- —_ —_ —

{umIRole = "owner"}

Figure 7-14: FACE_TraceabilityModel
Constraints

[1] FACE_TraceabilityModel.owne Elements with this stereotype may only be containedin (owned by) elements
the followingstereotypes:
«FACE_ ArchitectureModel»
«FACE_ TraceabilityModel»

FACE_UoPModel

Package FACE Data Architecture
isAbstract: No
Generalization: FACE_Element
Extension Package

Description

A FACE_UoPModelis a container for FACE_UoPElements.
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«stereotype»
FACE_Element

[Element]
«stereotype» ; <traint «stereotype»
FACE_UoPModel . Ametaconsitanb - FACE_ArchitectureModel
[Package] {umIRole = "owner"} [Package]

] «stereotype»
o _ _«metaconstraint | cAcE yoPElement
{umIRole = "owner"} [Element]

«metaconstraint»

{umIRole = "owner"}

Figure 7-15: FACE_UoPModel
Constraints

[1] FACE_UoPModel.owne Elements with this stereotype may only be contained in (owned by) elements with th
following stereotypes:
«FACE_ ArchitectureModel»
«FACE_UoPModel»

7.1.1.1 FACE_UAF_Profile::FACE Data Architecture::FACE Data Model
FACE_AssociatedParticipant

Package FACE Data Model

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to identify the FACE participant entities in FACE element associations.
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_AssociatedParticipant

[Association] «metaconstraint»

{umlRole = "memberEnd[0] type'}

«metaconstraint»

{fumiRole = "memberEnd[1].type'}

«metaconstraint»

«stereotype»
= FACE_LogicalAssociation

«stereotype»
= FACE_ConceptualAssociation | —
[Class] |
| «stereotyped association»
| {applied_stereotype = FACE_AssociatedParticipant}
«stereotypen

= FACE_ConceptualParticipant le

[Class]

fumiRole = "memberEnd[0].type'} [Class] :
«stereotyped association»
: {applied_sterectype = FACE_AssociatedParticipant}
L _ «mefaconsirainty | FACE_(I!.S;Zrii:tI};'p:r:icipant [
{umniRole = "memberEnd[1] type't [Class] I
L _ «metaconstraint: -} FACE_F:;:tt?;ermsB;;ciation b — —
{umiRole = "memberEnd[0].type"} [Class] |
| «stereotyped association»
I{applied_stereotype = FACE_AssociatedParticipant}
«stereotype» I

«metaconstraint»

{umIRole = "memberEnd[1] type'}

I «metaconstraint»

I{umIRoIe = "memberEnd[1]. aggregation'}

-

= =
| «metaconstraint»
| {umlIRole = "memberEnd[1].multiplicity"}
e —

| «metaconstraint»
I{umIRoIe ="memberEnd[1] name"}

<

Figure 7-16: FACE_AssociatedParticipant
Constraints

[1] FACE_As®ciatedParticipant.memberEnd[0].type

| FACE_PlatformParticipant . _ __

[Class]

The value forthe memberEnd[0].type metaproperty mt
be stereotyped by one of the following:
«FACE_ConceptualAssociation»
«FACE_LogicalAssociation»
«FACE_PlatformAssociation»

[2] FACE_AssociatedParticipant. memberEnd[1].aggrege composite
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[3] FACE_AssociatedParticipant.memberEnd[1].multiplic 0..*
[4] FACE_AssociatedParticipant.memberEnd[1].name  "participant”

[6] FACE_AssociatedParticipant.memberEnd[1].type Based onthe
FACE_ AssociatedParticipant. memberEnd[0].type valu
stereotype:
= «FACE_ConceptualAssociation», the
memberEnd[1].type metaproperty must be stereotypec
«FACE_ConceptualParticipant»
= «FACE_ LogicalAssociation», thememberEnd[1].type
metaproperty mustbe stereotyped by
«FACE_ LogicalParticipant»
= «FACE_ PlatformAssociation», thememberEnd[1].tyg
metaproperty mustbe stereotyped by
«FACE_PlatformParticipant»

FACE_ConceptualDataModel

Package FACE Data Model

isAbstract: No

Generalization: FACE_DataModelElement
Extension Package

Description

A FACE_ConceptualDataModelis a container for FACE_Conceptuafiem

«stereotype»
FACE_DataModelElement
[Element]
«stereotype»
FACE_ConceptualDataModel ) «stereotypey
[Package] | _«metaconstant . pACE_DataModel
{umlRole = "owner"} [Package]
«metaconstraint» «sterectype»
- - - = = = — = - FACE_ConceptualElement
{umIRole = "owner"}
[Element]

{umIRole = "owner"}

Figure 7-17: FACE_ConceptualDataModel
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Constraints

[1] FACE_ConceptualDataModel.own Elements with this stereotype may only be containedin (owned by) elemge
with the following stereotypes:
«FACE_DataModel»
«FACE_ConceptualDataModel»

FACE_LogicalDataModel

Package FACE Data Model

isAbstract: No

Generalization: FEACE_DataModelElement
Extension Package

Description

A FACE_LogicalDataModelis a containenfFACE_ LogicalElements (Logical Data Model elements).

«stereotype»
FACE_DataModelElement
[Element]
T «stereotype»
«stereotypey | «metaconstraint» FACE_DataModel
FACE_LogicalDataModel {umIRole = "owner"} [Package]

[Package]

_ «stereotype»

e — «metaconstraint» | FACE LogicalElement
{umIRole = "owner"} [Element]

{umIRole = "owner"}

Figure 7-18: FACE_LogicalDataModel
Constraints

[1] FACE_LogicalDataModel.owne Elements with this stereotype may only be contained in (owned by) elements
the following stereotypes:
«FACE_DataModel»
«FACE_ LogicalDataModel»

FACE_PlatformDataModel

Package FACE Data Model
isAbstract: No
Generalization: FACE DataModelElement
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Extension Package
Description

A FACE_PlatformDataModelis a container for FACE_PlatformElements (platform Data Model Elements).

«stereotype»
FACE_DataModelElement
[Element]
«stereotype»
«stereotype» «metaconstraint»
_______ FACE_DataModel
FACE_PlatformDataModel =T 7 —rareee
{umIRole = "owner"} [Package]
[Package]
. astereotypes
o _ «metaconsttaint> | £acE platformElement
{umIRole = "owner"} [Element]
< T
I
I I
I

{umlRole = "owner"}

Figure 7-19: FACE_PlatformDataModel

Constraints

[1] FACE_PlatformDataModel.owne Elements with this stereotype may only be contained in (owned by) eleniténi
the following stereotypes:
«FACE_DataModel»
«FACE_PlatformDataModel>»

FACE_SpecializationOwner

Package FACE Data Model
isAbstract; Yes
Extension Class

Description

Abstracttype to group all FACE stereotypes thatcan o¥8peecialize» generalization. Enables application of constraints
uniformly within specialized elements.

This stereotype exists only for specification of constraints thatapply to the specialized FACE Profile stereotypes. Itis
optionalin the implementatn of this specification.
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«stereotype»

«metaconstraint» «stereotype»
FACE_SpecializationOwner [ — — — — — — — — — — — .
[Class] {umlIRole = "generalization"} FACE_Specialize
[Generalization]
e «metaconstraint»
{umlRole = "source"}
< «metaconstraint»
‘T‘ {umlIRole = "target”}
«stereotype» «stereotype» «stereotype»
FACE_Conceptual Entity FACE_LogicalEntity FACE_PlatformEntity
[Class] [Class] [Class]
«stereotype» «stereotype» «stereotype»
FACE_ConceptualAssociation FACE_LogicalAssociation FACE_PlatformAssociation
[Class] [Class] [Class]

Figure 7-20: abstract FACE_SpecializationOwner
Constraints

[1] FACE_SpecializationOwner.generalizati The generalization collection may contain no more than one
«FACE_ Specialize» generalization.

FACE_Specialize
Package FACE Data Model
isAbstract: No

Extension Generalization
Description

Used to indicate a FACE element Specialization of another FACE element.
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«stereotype»
FACE_Specialize

«stereotype»
FACE_SpecializationOwner

[Generalization] «metaconstraint » [Class]

{umIRole = "source”}

«metaconstraint»

{umlRole = target™}

«metaconstraint»

{umIRole = "generalization™}

Figure 7-21: FACE_Specialize

Constraints

[1] FACE_Specialize.sourc The value forthe source metaproperty must be stereotyped by a specialization of

[2] FACE_Specialize.targe

«FACE_SpecializationOwner».

Based onthe Specialize.source value's stereotype:

= «FACE_ConceptualEntity», the target metaproperty must be stereotyped by
«FACE_ConceptualEntity»

= «FACE_ConceptualAssociation», the target metaproperty mustbe stereotyped by
the following:

«FACE_ConceptualEntity»

«FACE_ConceptualAssociation»

= «FACE_ LogicalEntity», the target metaproperty must be stereotyped by
«FACE_LogicalEntity»

= «FACE_ LogicalAssociation», the target metaproperty mustbe stereotyped by one
following:

«FACE_ LogicalEntity»

«FACE_LogicalAssociation»

= «FACE_ PlatformEntity>the target metaproperty must be stereotyped by
«FACE_PlatformEntity»

= «FACE_PlatformAssociation», the target metaproperty must be stereotyped by on
following:

«FACE_PlatformEntity»

«FACE_ PlatformAssociation»

7.11.1.1 FACE_UAF_Profile::FACE Data Architecture::FACE Data Model::ConceptualDataModel

FACE_BasisElement

Package ConceptualDataModel

isAbstract: Yes
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Generalization: EACE_ ConceptualComposable Element

Description

A conceptuaFACE_BasisElementis a conceptual data typethatis independent of any specific data representation.

«stereotype»
FACE_ConceptualComposableElement

[Element]

«stereotype»
FACE_BasisElement

[Element]

Figure 7-22: abstract FACE_BasisElement
FACE_BasisEntity

Package ConceptualDataModel

isAbstract: No

Generalization: FACE ConceptualElement
Extension Class

Description

A FACE_BasisEntity represents a unique domain conceptand establishes a basis from which FACE_ConceptualEntities
be specialized.

«stereotype»
FACE_ConceptualElement
[Element]
«stereotype» . «stereotype»
FACE_BasisEntity & — — “—mticc’ift@m"”— — — | FACE_EntityBasis
[Class] {umIRole = "target"} [Generalization]
o «stereotype»
e _«Sieregtypid QEneE'“ZEtIDn_” — | FACE_ConceptualEntity
{sterectype = FACE_EntityBasis} [Class]

Figure 7-23: FACE_BasisEntity
FACE_ConceptualAssociation

Package ConceptualDataModel
isAbstract: No
Generalization: FACE_ConceptualEntity
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Description

A FACE_ConceptualAssociation represents a relationship between two of Al ConceptualEntities. In addition, there
may be one or more conceptual Composable Elements that characterize the relationship. FACE_ConceptualAssociations
FACE_ConceptualEntities that may also participate in other FACE_ConceptualAssociations.

«stereotype»
FACE_ConceptualEntity
[Class]
pRTEep— «metaconstraint» «stereotypex
P < - - — — — — — — — — — —FACE_AssociatedParticipant
FACE_ConceptualAssociation {umIRole = "memberEnd[0] type"} [Association]
[Class]
«stereotyped association » «stereotype»
———————————— > .
{applied_stereotype = FACE_AssociatedParticipant} | FACE_ConceptualParticipant
[Class]
«metaconstraint»
e ____________
{umIRole = "owner"}
. «sterectype»
metaconstraint
e — — — ShEEEETENY _ FACE_Realize
{umIRole = "memberEnd[1].type"} [Association]
«stereotyped association » uste.reotype» .
g - — — — = — — — — — — - FACE_LogicalAssociation
{applied_stereotype = FACE_Realize} [Class]

Figure 7-24: FACE_ConceptualAssociation

FACE Conformance/OCL Constraints

[1] FACE_ConceptualAssociation.hasAtLeastTwoParticipi A FACE_Association must have at least two Patrticipe

FACE_ConceptualCharacteristic

Package ConceptualDataModel
isAbstract: Yes
Generalization:FACE_ModelElement

Description

A FACE_ConceptualCharacteristic is a defining feature of a FACE_ConceptualEntity. The rolename attribute defines the
name of the FACE_ConceptualCheteristic within the scope of the FACE_ConceptualEntity. The lowerBound and
upperBound attributes define the multiplicity of the composed Characteristic. An upperBound multipltityprEsents an
unbounded sequence.
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«stereotype»
FACE_ModelElement

[Element]

«stereotype»
FACE_ConceptualCharacteristic
[Element]

attributes
+description : String [1] =
+specializes : FACE_ ConceptualCharacteristic [0..1]

Figure 7-25: abstract FACE_ConceptualCharacteristic
Attributes
description :String[1]

specializes FACE_ConceptualCharacterisf.1]

FACE Conformance/OCL Constraints

[1] FACE_ConceptualCharacteristic.lowerBoundValid A FACE_ConceptualCharacteristic's lowerBour
must be greaterthan orequalto zero.

[2] FACE_ConceptualCharacteristic.lowerBound_LTE_UpperBo A FACE_ConceptualCharacteristic's lowerBour
must be less thanorequalto its upperBound,
unlessits upperBoundHs.

[3] FACE_ConceptualCharacteristic.rolenamelsValididentifier =~ The rolenameof a
FACE_ConceptualCharacteristic mustbe a vali
identifier.

[4] FACE_ConceptualCharacteristic.specializeCharacteristicOnt A FACE_ConceptualCharacteristic mustbe
specialized oncein a generalization hierarchy.

[5] FACE_ConceptualCharacteristic.upperBoundValid A FACE_ConceptualCharacteristic's upperBoul
must be equaltel or greaterthan 1.

FACE_ConceptualComposableElement

Package ConceptualDataModel
isAbstract: Yes
Generalization: FACE ConceptualElement

Description

A FACE_ConceptualComposableElement is a FACE_ConceptualElement thatis allowed to participate in a Composition
relationship. In other words, these are the conceptual Elements that may be a characteristic of a FACE_ConceptualEntity

FACE Profile for UAFversion1.0 43



«stereotype»
FACE_ConceptualElement

[Element]
ustereotype» «metaconstraint »
FACE_ConceptualComposableElement &« — — — — — — —
[Element] {umIRole = type"}

Figure 7-26: abstract FACE_ConceptualComposableElement
FACE_ConceptualCompositeQuery

Package ConceptualDataModel
isAbstract: No

Generalization: FACE_ConceptualView
Extension Class

Description

«stereotype»
FACE_ConceptualComposition
[Property]

A FACE_ConceptualCompositeQuery is a collection of two or more FACE_ConceptualQueries. The isUnion attribute
specifies whether the composed FACE_ ConceptualQueries are intended to be represented as cases in a FACE_IDL unic

as members of a FACE_IDL struct.

«stereotype»
FACE_ConceptualView
[Class]

«stereotype»
FACE_ConceptualCompositeQuery
[Class]

attributes
+isUnion : Boolean [1] = false

«metaconstraint»

é

«stereotyped association»

{applied_stereotype = FACE_Realize}

«metaconstraint»

{umlRole = "class"}

«metaconstraint»

{umiRole = "ownedAttribute}

Figure 7-27: FACE_ConceptualCompositeQuery

Attributes

isUnion : Boolear1]

44

{umIRole = "memberEnd[1].type"}

«stereotype»
FACE_Realize
[Association]

«stereotype»
FACE_LogicalCompositeQuery
[Class]

«stereotype»
FACE_ConceptualQueryComposition
[Property]
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Constraints

[1] FACE_ConceptualCompositeQuery.ownedAitrib The values forthe ownedAttribute metaproperty mustmeet
following criteria:
- must be ordered list
- must be stereotyped «FACE_ ConceptualCompositeQuery
its specializations
- must contain 2 or more elements

FACE Conformance/OCL Constraints

[1] FACE_ConceptualCompositeQuery.compositionsHaveUniqueRoler A FACE_ConceptualQueryComposition'
rolename must be unique within a
FACE_ConceptualCompositeQuery.

[2] FACE_ConceptualCompositeQuery.noCyclesIinConstruction A FACE_ConceptualCompositeQuery
may not compose itself.

[3] FACE_ConceptualCompositeQuery.viewComposedOnce A FACE_ConceptualCompositeQuery
may not compose the same
FACE_ConceptualView more than once

FACE_ConceptualComposition

Package ConceptualDataModel

isAbstract: No

Generalization: FACE_ConceptualCharacteristic
Extension Property

Description
A FACE_ConceptualComposition is the mechanism that allows FACE_ ConceptualEntity to be constructed from other

FACE_ ConceptualComposableElements. The type ofa FACE_ConceptualComposition is the
FACE_ConceptualComposableElementbeing usedto constructthe FACE_ConceptualEntity.
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«stereotype»
FACE_ConceptualCharacteristic

[Element]
«stereotype»
r— — — — A FACE_ConceptualComposition
| “metaconstraint» [Property] «metaconstraint» «stereotype»
| {umlRole = "lower"} {umlIRole = "class"} FACE_Conceptual Entity
- = — — > [Class]

_ «metaconstrainty |

{umlIRole = "ownedAttribute™}
|— = — = -
| «metaconstraint»
{umlRole ="upper”} «stereotype»
- - — > «metaconstraint»

________ = FACE_ConceptualComposableElement
{umIRole = "type"} [Element]

Figure 7-28: FACE_ConceptualComposition
Constraints

[1] FACE_ConceptualCompositiorads Value forthe classmetaproperty must be stereotyped
«FACE_ConceptualEntity» or its specializations.

[2] FACE_ConceptualComposition.low The value forthe lower (lower bound of multiplicity) metaproperty must |
aninteger greaterthan or equallo

[3] FACE_ConceptualComposition.typt Value forthe type metaproperty must be stereotyped
«FACE_ConceptualComposableElement» or its specializations.

[4] FACE_ConceptualComposition.upp The value forthe upper (upper boundrafltiplicity) metaproperty must be
an integer greaterthanor equallo

FACE Conformance/OCL Constraints

[1] FACE_ConceptualComposition.multiplicity ConsistentWithSpecializa If a FACE_ConceptualComposition
specializes, its multiplicity must e least
asrestrictive asthe
FACE_ConceptualComposition it
specializes.

[2] FACE_ConceptualComposition.specializationDistinct If a FACE_ConceptualComposition
specializes, its type or multiplicity mustk
differentfrom the
FACE_ConceptualCompositidn
specializes.

[3] FACE_ ConceptualComposition.typeConsistentWithSpecialization  If a FACE_ConceptualComposition
specializes, it specializes a
FACE_ConceptualComposition. If
FACE_ConceptualComposition "A"
specializes
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FACE_ConceptualComposition "B", thel
A's type mustbe B'stypeora
specialization of B's type.

FACE_ConceptualElement
Package ConceptualDataModel

isAbstract: Yes
Generalization: FACE DataModelElement

Description

A FACE_ConceptualElement is the root type for defining the conceptual elements of the FACE Dataavigaatie.

«stereotype»
FACE_DataModelElement
[Element]
«stereotype» metaconstraint «stereotype»
FACE_ConceptualElement [~ == - — l = FACE_ConceptualDataModel
[Element] {umIRole = "owner} [Package]

Figure 7-29: abstract FACE_ConceptualElement
Constraints

[1] FACE_ConceptualElement.own Elements that are stereotyped by specializations of this abstract stereotype
only be containedin (owned by) elements with the followsirgeotypes:
«FACE_ConceptualDataModel»

FACE Conformance/OCL Constraints

[1] FACE_ConceptualElement.hasUniqueNa Each FACE ConceptualElement musthave a unique n

FACE_Conceptual Entity

Package ConceptualDataModel

isAbstract: No

Generalization: FACE_ConceptualComposableElem&#RCE_TraceableElemeACE _SpecializationOwner
Extension Class

Description

A FACE_ConceptualEntity represents a domain concept in terms of its FACE_Observables and other composed
FACE_ConceptualEntities. Since a FACE_ConceptualEntity is built only from FACE_ConceptualComposableElements, it |
indepemdent of any specific data representation, units, or reference frame.
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«stereotype» «stereotype»
FACE_TraceableElement FACE_ConceptualComposableElement
[Element] [Element]

T T

«stereotype»
«stereotype» : «metaconstraint» FACE E tt_yp R
FACE_ConceptualEntity e — — — = = = = = = _EntityBasis
[Class] {umiRole = "source"} [Generalization]
«metaconstraints «stereotype»
—————————— FACE_Realize
{umiRole = "memberEnd[1]type"t [Association]
| _ _ _ccm_etac_onsﬁairﬁ> - _ 3 «stereotype»
{umiRole = "ownedAttibute"} FACE_ConceptualComposition
[Property]
«metaconstraint»
é __________
fumiRole = "class"}
«stereotyped generalization» «stereotype»
—————————— - FACE_BasisEntity
{sterectype = FACE_EntityBasis} [Class]
«stereotyped association» «stereotype»
—————————— FACE_LogicalEntity
{applied_stereotype = FACE_Realize} [Class]

Figure 7-30: FACE_ConceptualEntity

Constraints

[1] FACE_ConceptualEntity.ownedAttrbut The value for the ownedAttribute metaproperty must be stereotyped
«FACE_ConceptualCompositionsits specializations

FACE Conformance/OCL Constraints

[1] FACE_ConceptualEntity.characteristicsHaveUniqueRolene

[2] FACE_ConceptualEntity.entitylsUnique

[3] FACE_ConceptualEntity.hasAtLeastOnelLocalCharacteristi

48

A Characteristic's rolename must be unique withi
FACE_ConceptualEntity.

A FACE_ConceptualEntity mustbe uniquein a
Conceptual Data Model. (An Entity mustbe unigt
if the set of its Characteristics is different from otf
FACE_ConceptualEntities'in terms of type,
lowerBound, upperBoundpa path (for
Participants)). NOTE: If a FACE_ConceptualEnti
is part of a specialization cycle, its uniqueness mi
be undefined. So, if a FACE_ ConceptualEntity m
be part of a specialization cycle, it will not fail
entitylsUnique, but will fail
noCycksInSpecialization.

A FACE_ConceptualEntity musthave atleaston:

Characteristic defined locally (not through
generalization).
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[4] FACE_ConceptualEntity.noCyclesInSpecialization A FACE_ConceptualEntity mustnotbe a
specialization of itself.

[5] FACE_ConceptualEntity.nonEmpty Description The following FACE elements musthave a non
empty description:
- FACE_Observable
- FACE_Unit
- FACE_Landmark
- FACE_ReferencePoint
- FACE_MeasurementSystem
- FACE_MeasurementSystemAxis
- FACE_CoordinateSystem
- FACE_CoordinateSystemAxis
- FACE_MeasurementSystemConversion
- FACE_Boolean
- FACE_Character
- FACE_Numeric
- FACE_Integer
- FACE_Natural
- FACE_NonNegativeReal
- FACE_Real
- FACE_String

[6] FACE_ConceptualEntity.observableComposedOnce A FACE_ ConceptualEntity may not composethe
same FACE_Observable more than once.

[7] FACE_ConceptualEntity.specializingCharacteristicsConsis I1f FACE_ConceptualEntity A' specializes
FACE_ConceptualEntity A, all characteristics in A
specialize nothing, specialize characteristics frorr
or specialize characteristics from a
FACE_ConceptalEntity that mustbe a
generalization of A. (If A’ does not specialize, nor
of its characteristics specialize.)

FACE_ConceptualParticipant

Package ConceptualDataModel

isAbstract: No

Generalization: FACE_ConceptualCharacteristic
Extension Class

Description

A FACE_ConceptualParticipant is the mechanism thatallows a FACE_ConceptualAssociation to be constructed between
two or more FACE_ ConceptualEntities. The type of a concepauditipant is the FACE_ConceptualEntity being usedto
construct the FACE_ ConceptualAssociation. The sourceLowerBound and source UpperBound attributes define the
multiplicity of the FACE_ConceptualAssociation relative to the Participant. A sourceUppenBailtigicity of -1

represents an unbounded sequence. The path attribute of the Participant describes the chain of entity characteristics to
traverse to reach the subject of the association beginning with the entity referenced by the typeattribute.

The stings provided in the "path”tagged value are a representation of the full set of Conceptual CharacteristicPathNode,
ParticipantPathNode, and PathNode elements in the path attribute as specified in the Technical Standard for Future Airbo
CapabilityEni o nment (FACEE), Edition 3.0. The notation useEe
Technical Standard for Future Airborne Capability Env
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string) are interchangeable mgia translation algorithm. XMI exchange mechanisms between models using the FACE
Profile for UAF and the FACE XMI (face) file are required to translate between the two notations.

«stereotype»
FACE_ConceptualCharacteristic
[Element]
«stereotype» «stereotypen
FACE_ConceptualParticipant e — _ _ (‘metaconstraint» - _|FAcE_AssociatedParticipant
[::’I:is] {umlRole = "memberEnd[1].type"} [Association]
alinoutes
+participatingEntity : FACE_Conceptual Entity [1]
+path : String [1] =
+sourceLowerBound : Integer [1]=0
+sourcelUpperBound : Integer [1] = -1 «stereotyped association» «stereotype» e
+lowerBound : Integer [1] = 1 s = - — = — - = = = — — FACE_ConceptualAssociation
+upperBound : Integer [1] = 1 {applied_stereotype = FACE_AssociatedParticipant} [Class]

«metaconstraint»

{umlRole = "owner"}

Figure 7-31: FACE_ConceptualParticipant
Attributes
lowerBound:Integer1]
participatingEntity :FACE_ ConceptualEntitj1]
path : String[1]
sourceLowerBound tntegef1]
sourceUpperBoundintegerf1]

upperBound Integerfl]

Constraints

[1] FACE_ConceptualParticipant.own Elements with this stereotype may only be contained in (owned by) eleme
with the stereotype «FACE_ ConceptualAssociation»

FACE Conformance/OCL Constraints

[1] FACE_ConceptualParticipant.multiplicityConsistentWithSpecializa If a FACE_ConceptualParticipant
specializes, its multiplicity mustbe atleas
asrestrictive asthe
FACE_ConceptualParticipantit specialize

[2] FACE_ConceptualParticipant.pathNodeResolvable If a FACE_ConceptualParticipant has a pi
sequence, the first PathNode in the seque
must be resolvable from the type of the
FACE_ConceptualParticipant.
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[3] FACE_ConceptualParticipant.rolenameDefined

[4] FACE_ConceptualParticipant.specializationDistinct

[5] FACE_ ConceptualParticipant.type ConsistentWithSpecialization

FACE_ConceptualQuery

Package ConceptualDataModel
isAbstract: No

Generalization: FACE _ConceptualView
Extension Class

Description

A FACE_ConceptualParticipant must have
rolename, either projected from a
characteristic or defined directly on the
FACE_ConceptualParticipant.

If a FACE_ConceptualParticipant
specializes, its type, PathNode sequence,
multiplicity must be different from the
FACE_ConceptualParticipantit specialize

If a FACE_ConceptualParticipant
specializes, it specializes a
FACE_ConceptualParticipant. If
FACE_ConceptualParticipant"A"
specializes FACE_ConceptualParticipant
"B", then A'stype must be the same ora
specialization of B's type, and A's PathNo
seqguence is "equalto” or "specializBs
PathNode sequence (see "pathisEqual” a
"pathlsSpecializationOf" helper methods).

A FACE_ConceptualQuery is a specification that defines the contentof FACE_ConceptualView as a set of

FACE_ ConceptualCharacteristics projected from a selected set of related FACE_ ConceptualEntities. The specification

attribute capture$ie specification of a Query as defined by the Query grammar in Appendix J.3.

«stereotype»
FACE_ConceptualView
[Class]
«stereotype» «metaconstraint» «stereotype»
FACE_ConceptualQuery £ - = ., — _—  — "~ T|FACE_Realize
[Class] {umIRole = "memberEnd[1].type"} [Association]
attributes
+specification : String [1] =
«sterectyped association » «stereotype»

_________ FACE_LogicalQuery

{applied_stereotype = FACE_Realize}

Figure 7-32: FACE_ConceptualQuery

FACE Profile for UAFversion1.0
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Attributes

specification :String[1]

FACE_ConceptualQueryComposition

Package ConceptualDataModel
isAbstract: No

Generalization: FACE_ModelElement
Extension Property

Description

A FACE_ConceptualQueryComposition is the mechanism that allows a FACE_ ConceptualCompositeQueryto be
constructed from FACE_ConceptualQasrand other FACE_ConceptualCompositeQueries. The rolename attribute defines
the name ofthe composed FACE_ ConceptualView within the scope ofthe composing FACE_ ConceptualCompositeQuer
The type of a FACE_ ConceptualQueryComposition is the FACE_ Concéjewdleing used to constructthe
FACE_ConceptualCompositeQuery.

«stereotype»
FACE_ModelElement
[Element]
«stereotype»
FACE_ConceptualQueryComposition | «metaconstraint» N «stereotype»
[Property] {umIRdle = "dlass} FACE_ConceptualCompositeQuery
[Class]
«metaconstraint»
{umIRole = "ownedAttribute"}
) stereotype»
metaconstraint ¢
| _TEEEETE = FACE_ConceptualView

{umIRole = "type"} [Class]

Figure 7-33: FACE_ConceptualQueryComposition
Constraints

[1] FACE_ConceptualQueryComposition.ck Value forthe classmetaproperty must be stereotyped
«FACE_ConceptualComposite Query».

[2] FACE_ConceptualQueryComposition.ty| Value forthe type metaproperty must be stereotyped
«FACE_ConceptualView» or its specializations.

FACE Conformance/OCL Constraints
[1] FACE_ConceptualQueryComposition.rolenashéllidIdentifier The rolename of a

FACE_ ConceptualQueryComposition must be a
valid identifier.
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FACE_Conceptual View

Package ConceptualDataModel

isAbstract: Yes

Generalization: FACE_ConceptualEleme®ACE_TraceableElement
Extension Class

Description

A FACE_ConceptualViewis a FACE_ConceptualQuery ora FACE_ ConceptualCornesie

«stereotype» «stereotype»
FACE_TraceableElement FACE_ConceptualElement
[Element] [Element]
«stereotype»
FACE_ConceptualView «stereotype»
[Class] «stereotyped relationship» UAF::Operational::Information::
[sterectype = FACE_Implernents} InformationElement N
[Class] | «metaconstraint»
|{um\Ro\e = "supplier"}
i «stereotype»
le _ _ _«metaconstraint> | EAcE ymplements |— — — — |
{umlRole = "client"} [Dependency]
«metaconstraints «stereotype»

e - = — = — = = — — — FACE_AbstractView
{umiRole = "memberEnd[1].type"} [Association]

t typed iati «stereotype»
« b
e — stereotyped assoclation> FACE_AbstractConnection
{applied_stersotype = FACE_AbstractView} [Class]
«stereotype»

«metaconstraint» .
K- — = = = = FACE_ConceptualQueryComposition
{umlRole = "type"}

[Property]
. «stereotype»
e — — _metaconstraint> ___|pacE operationalExchange
{umiRole = "conveyed' [InformationFlow]

Figure 7-34: abstract FACE_ConceptualView
FACE_Domain

Package ConceptualDataModel

isAbstract: No

Generalization: FACE ConceptualElement
Extension Class

Description

A FACE_Domairrepresents a space defined by a set of FACE_BasisEntities relating to wellunderstood concepts by
practitioners within the domain.
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«stereotype»
FACE_ConceptualElement

[Element]

f

«stereotype»
FACE_Domain
[Class]

attributes
+basisEntity : FACE_BasisEntity [1..*]

Figure 7-35: FACE_Domain

Attributes

basisEntity :FACE_BasisEntityl..*]

FACE_EntityBasis
Package ConceptualDataModel

isAbstract: No
Extension Generalization

Description

Used to indicate a specialization between FACE_ConceptualEntity types and FACE_BasisEntities.

«stereotype»
FACE—Em_"y_BaS'S «metaconstraint» ¢ stereotype» i
[Generalization] | — — — — — — = FACE_BasisEntitye — o
{umlRole = "target™} [Class]
| «stereotyped generalization »
| {stereotype = FACE_EntityBasis}
I
. raint «sterectype» |
— «metaconstrainty ={ FACE_ConceptualEntity | —
{umIRole = "source"} [Class]

Figure 7-36: FACE_EntityBasis

Constraints

[1] FACE_EntityBasis.sourct The value forthe source metaproperty must be stereotyped by «<FACE_Conceptua

or a specialization of «<FACE_ConceptualEntity».

[2] FACE_EntityBasis.targe: The value forthe target metaproperty must be stereotyped by «FAGISEBtity».

FACE_Observable

Package ConceptualDataModel
isAbstract: No
Generalization: EACE_BasisElement
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Extension Class
Description

A FACE_Observable is something that can be observed binrttutr characterized, and is typically quantified through
measurements of the physicalworld. An observable is independent of any specific data representation, units, or reference
frame. Forexample, length may be thought of as an observable in thrab & caeasured, butat the conceptual levelthe
nature of the measurement is not specified.

«stereotype»
FACE_BasisElement
[Element]
«stereotype » «metaconstraint» ustereotyper
FACE OF b & — — —,. — . —_— — — -|FACE_Realize
._Observable {umIRole = "memberEnd[1].type"} [Association]
[Class]
«stereotyped association» usterectypey .
& — — — — — — — — - FACE_MeasurementAxis
{applied_stereotype = FACE_Realize} [Class]
«stereotyped association » ustereotype»
&« — — T - = = — - FACE_Measurement
{applied_stereotype = FACE_Realize} [Class]

Figure 7-37: FACE_Observable
FACE Conformance/OCL Constraints

[1] FACE_Observable.nonEmptyDescriptt FACE_Observable must have a remptydescription.

7.11.1.2 FACE_UAF _Profile::FACE Data Architecture::FACE Data Model::LogicalDataModel
FACE_AbstractMeasurement

Package LogicalDataModel
isAbstract: Yes
Extension Element

Description

A FACE_AbstractMeasurement iF=ACE_ Measurement, FACE_MeasurementAxis, ora FACE_ValueTypeUnit.
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«stereotype»

«stereotype»
FACE Abstractffﬂys.asurement < — LSTEEOBEECESS—OCEEW& -+ FACE /DL Type
B [Element] {applied_stereotype = FACE_Realize} [Element]
) «stereotype»
« — — (metaconstaint» | FACE Realize
{umIRole = "memberEnd[1].type"} [Asso_ciation]

Figure 7-38: abstract FACE_AbstractMeasurement
FACE_AbstractMeasurementSystem

Package LogicalDataModel

isAbstract: Yes

Generalization: FACE_LogicalElement
Extension Class

Description

A FACE_ AbstractMeasurementSystem is an abstract parentfor FACE_StandardMeasurementSystems and
FACE_MeasurementSystems. It is used for structural simplicity in the metamaodel.

«stereotype»
FACE_LogicalElement
[Element]

«stereotype»
FACE_AbstractMeasurementSystem
[Class]

Figure 7-39: abstract FACE_AbstractMeasurementSystem
FACE_AffineConversion

Package LogicalDataModel
isAbstract: No
Generalization: FACE_Conversion

Description

A FACE_AffineConversion is a relationship between &#&CE_ConvertibleElements in the form mx+b.
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«stereotype»
FACE_Conversion
[Class]

«stereotype»
FACE_AffineConversion
[Class]

attributes
+conversionFactor : Real [1] = 0.0
+offset : Real [1] = 0.0

Figure 7-40: FACE_AffineConversion
Attributes

conversionFactor Real1]

offset : Real1]

FACE_AppliedConstraint

Package LogicalDataModel

isAbstract: No

Generalization: FACE__AbstractAssociation
Extension Association

Description

Used to identify constraints that apply to FACE_MeasurementSystem elements.

«stereotypes
FACE_AbstractAssociation
[A=sociation]
«stereotypes
" N stereotypes
FACE _AppliedConstraint *
_A” A __ smetaconstraints FACE_ValueTypeUnit - — —
1A ssociation] fumIRole = "membeE nd[0] type"} [Class] _
r o «stereotyped associations
smetaconsiraints | — {spplisd_stereotype = FACE _AppliedCon sraint}
umIRols = "memberEnd 1] aggregation” smetaconstraints - »
i 111aggreg: ' I e e = FACE_Constraint == — — —
{fumIRole = "membeE nd[1]type"} [Class]
«steretypes
FACE_MeasurementConstraint
sterentype
| «metacanstraints FACI: Me\s?l?‘ﬂ?len( __ _ _ sttereotyped associations N [Class]
«metaconstraints | {umIRals = "membetE nd[0] typs"} " [Class] {applied_stereotype = FACE _ApplisdC onstraint }
fum Role = "memberE nd[1 Lmullipicity"} |
- «stereotypes
«metaconstraints FACE_MeasurementAxis - — — _«ﬂere_mv&eda_ssuiwamﬂn:_ _
{umIRole = "membetE nd[0] type"} " [Class) {applied_stereotype = FACE _AppliedConstraint}
[ . «stereotypes .
smetaconstraints | __ emefconsbaint . JpacE Measwemensystem | <Sereobpedassocition.
fumiRole = "mem berEnd1].nam "} {umIRole = "memberEnd[0] type"} [Class] {applied_sterectype = FACE _AppliedConstiaint -
smetaconstraints «steretypes «sterentyped associations
________ 9FACE7Meﬂsu|emenls‘yslmmxis r— - === - —- = = =

{umIRols = "m smberEnd[0] typs"}

«metaconstraints

{umiRole = "mem berEnd[1] type"}

Figure 7-41: FACE_AppliedConstraint

FACE Profile for UAFversion1.0

[Glass] {applied_stereotype = F ACE_AppliedConstraint}
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Constraints

[1] FACE_AppliedConstraint. memberEnd[0].type The value forthe memberEnd[0].type metaproperty must|
stereotyped by a one of the following stereotypes:
«FACE_ValueTypeUnit»
«FACE_Measurement»
«FACE_MeasurementAxis»
«FACE_MeasurementSystem»
«FACE_MeasurementSyemAXxis»

[2] FACE_AppliedConstraintmemberEnd[1].aggregal composite

[3] FACE_AppliedConstraint. memberEnd[1].multiplici

©

*
[4] FACE_AppliedConstraintmemberEnd[1].name  "constraint"

[5] FACE_AppliedConstraint memberEnd[1].type Based onthe FACE_AppliedConstraint. memberEnd[0].tyy
value's stereotype:
= «FACE_ValueTypeUnit», the memberEnd[1].type
metaproperty mustbe stereotyped by «<FACE_ Constraints
= «FACE_Measurement», «<FACE_MeasuremeigtAx
«FACE_MeasurementSystem», or
«FACE_MeasurementSystemAxis», the memberEnd[1].ty
metaproperty mustbe stereotyped by
«FACE_MeasurementConstraint»

FACE_AppliedValueTypeUnit

Package LogicalDataModel

isAbstract: No

Generalization: FACE__AbstractAssociation
Extension Association

Description

Used to associate FACE_Measurementand FACE_MeasurementSystem Axes with the logical descriptions of the data ty,
that characterize them.
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«stereotypes
FACE_AbstractAssociation
[Association]

«sterectypes
FACE_AppliedValueTypeUnit
[Association]
«metaconsiraints «stereotypes

{umiRole = "mem berEnd(0] type*} [Class]

«metaconstraint» «ustereotypen

________ = FACE_MeasurementSystemAxis

{umiRale = "memberEnd(0] type") Clae]

FACE_MeasurementAxis

«sterectypes
FACE_ValueTypeUnit
[Class]
«stereotyped associations

{applied_stereotype = FACE_AppliedvalueTypel rity

wstereotyped association »

=
{applied_stereotype = FACE_Appliedvalue TypeUnity

«metaconstraints

{umiRale = "memberEnd1] type")

r -
| «metaconstraints

|{umiRole = "memberEnd1] aggregation”}

roa
|
e |

«metaconstraints

{umliRale = "memberEnd]1].multiplicity"}

«metaconstraints

{umIRole = "memperEnd[1].name"}

|
I
e

Figure 7-42: FACE_AppliedValueTypeUnit

Constraints

[1] FACE_AppliedValueTypeUnit.memberEnd[0].type

The value forthe memberEnd[0].type metaproperty n
be stereotyped by one of the following:
«FACE_MeasurementAxis»
«FACE_MeasurementSystemAxis»

[2] FACE_AppliedValueTypeUnit.memberEnd[1].aggregat none

[3] FACE_AppliedValue TypeUnit.memberEnd[1].multiplici Based onthe stereotype of the memberEnd[0].type

[4] FACE_AppliedValueTypeUnit.memberEnd[1].name

[5] FACE_AppliedValueTypeUnit.memberEnd[1].type

FACE Profile for UAFversion1.0

metaproperty:

= Specialization of <FACE_MeasurementAxis»,
memberEnd[1].multiplicity is 0..*

= Specialization of kFACE_MeasurementSystemAxis
memberEnd[1].multiplicity is 1..*

Based onthe stereotype of the memberEnd[0].type
metaproperty:

= Specialization of <FACE_MeasurementAxis»,
memberEnd[lhame is "valueTypeUnit"

= Specialization of «<FACE_MeasurementSystemAXis
memberEnd[1].name is "defaultValueTypeUnit"

The value forthe memberEnd[1].type metaproperty n
be stereotyped by «<FACE_ ValueBignit».
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FACE_AXxis

Package LogicalDataModel

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to associate FACE_Measuremdm&$;E_MeasurementSystems, and FACE_CoordinateSystems to the axes that
characterizethem.
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_Axis . «stereotype»
[Association] | — _ __ «metaconstrainty | FACE_CoordinateSystem | _ _
{umIRole = "memberEnd[0].type"} [Class] |
«stereotyped association»
l{applied_stereotype =FACE_Axis}
«metaconstraint» ustereotypen
————————— - FACE_Coordinate SystemAxis e 4
{umIRole = "memberEnd[1].type"} [Class]
. «stereotype»
—_ — _«nletaioniraln_t» — — > FACE_Measurement |— — — —
{umIRole = "memberEnd[0].type"} [Class] |
| «stereotyped association»
| {applied_stereotype = FACE_Axis}
. «stereotype»
metaconstraint |
— — cheeconsEmy - FACE_MeasurementAxis = _ _
{umIRole = "memberEnd[1].type"} [Class]
. «stereotype»
- — _«nletaioniraln_t» — — = FACE_MeasurementSystem |— —
{umIRole = "memberEnd[0].type"} [Class] |
I «stereotyped association»
|{app|ied_stereotype = FACE_Axis}
«metaconstraint» N «stereotype» |
{umIRole = "memberEnd[1]type’} FACE_MeasurementSystemAxis |
[Class]
r—
| «metaconstraint»
{umiRole = "memberEnd[1].aggregation}
e |
o
| «metaconstraint»
{umIRole = "memberEnd[1].multiplicity"}
e _ |
«metaconstraint»
{umIRole = "memberEnd[1].name"}
é —_
Figure 7-43: FACE_Axis
Constraints
[1] FACE_Axis.memberEnd[0].type The value forthe memberEnd[0].type metaproperty mustbe stereotyp

one of the following:
«FACE_CoordinateSystem»
«FACE_Measurement»
«FACE_MeasurementSystem»
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[2] FACE_Axis.memberEnd[1].aggregatc none

[3] FACE_Axis.memberEnd[1].multiplicity Based onthe stereotype of the memberEnd[0].type metaproperty:

[4] FACE_Axis.memberEnd[1].name

[6] FACE_Axis.memberEnd[1].type

FACE_Constraint

Package LogicalDataModel
isAbstract: No
Generalization: FACE_Element
Extension Class

Description

= «FACE_ CoordinateSystem», membradEL]. multiplicity is 1..*
= «FACE_Measurement», memberEnd[1].multiplicity is 0..*
= «FACE_MeasurementSystem», memberEnd[1].multiplicity is 0..1

Based onthe stereotype of the memberEnd[1].type metaproperty:

= «FACE_CoordinateSystemAxis», memberEnd[1].name is
"coordinate SystemAXxis"

= «FACE_MeasurementAxis», memberEnd[1].name is "measurement.
= «FACE_MeasurementSystemAxis», memberEnd[1].name is
"measurementSystemAXxis"

Basednthe FACE_Axis.sourcevalue's stereotype:

= «FACE_CoordinateSystem», the memberEnd[1].type metaproperty
be stereotyped by «<FACE_ CoordinateSystemAxis»

= «FACE_Measurement», the memberEnd[1].type metaproperty must
stereotyped by «FACE_Measuremexis®

= «FACE_MeasurementSystem», the memberEnd[1].type metapropel
must be stereotyped by «<FACE_MeasurementSystemAxis»

A FACE_Constraint limits the set of possible values forthe FACE_ValueType of a FACE_MeasurementSystem or

FACE_Measurement.

62

FACE Profile for UAF, versiord .0



«stereotype»
FACE_Element

[Element]

«stereotype» «metaconstraint» «stereotype»
FACE_Constrainte — — — — — — — — — — — FACE_AppliedConstraint
[Class] {umIRole = "'memberEnd[1].type"} [Association]

«stereotyped association » «stereotype»

{applied_stereotype = FACE_AppliedConstraint} | FACE_ValueTypeUnit
[Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-44: FACE_Constraint
Constraints

[1] FACE_Constraint.owne Elements with thistereotype may only be containedin (owned by) elements with the
stereotype «FACE_Value TypeUnit»

FACE_Conversion

Package LogicalDataModel

isAbstract: No

Generalization: FACE_ LogicalElement
Extension Class

Description

A FACE_Conversionis a relationship between two FACE_ConvertibleElements that describes howto transform measure
guantities between tweACE_ Units.

«stereotype»
FACE_LogicalElement

[Element]

«stereotype»
FACE_Conversion
[Class]

attributes
+source : FACE_ConvertibleElement [1]
+destination : FACE_ConvertibleElement [1]
Figure 7-45: FACE_Conversion
Attributes

destination :FACE_ConvertibleElemeijt]
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source :FACE_ConvertibleElemefi]

FACE_ConvertibleElement

Package LogicalDataModel
isAbstract: Yes
Generalization: EACE_ LogicalElement

Description

A FACE_ConvertibleElementis a FACE_ Unit.

«stereotype>
FACE_LogicalElement

[Element]

I

«stereotype»
FACE_ConvertibleElement

[Element]

Figure 7-46: abstract FACE_ConvertibleElement
FACE_CoordinateSystem

Package LogicalDataModel

isAbstract: No

Generalization:FACE LogicalElement
Extension Class

Description

A FACE_CoordinateSystem is a system which uses one or more coordinates to uniquely determine the position of a point
an Ndimensionalpace. The coordinate system is comprised of multiple FACE_ CoordinateSystemAxis which completely
span the space. Coordinates are quantified relative to the FACE_CoordinateSystemAxis. It is not required thatthe dimen:
be ordered or continuous.
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«stereotype»
FACE_LogicalElement

[Element]
«stereotype»
FACE_CoordinateSystem «metaconstraint» «stereotype.-»
[Class] - = = — — — — — — — FACE_ Axis
attributes {umIRole = "memberEnd[0].type"} [Association]
+axisRelationship Description : String [0..1]
+angleEquation : String [0..1]
+distanceEquation : String [0..1]
«stereotyped association» ¢ ste_reotype ’ ]
—————————— - FACE_CoordinateSystemAxis
{applied_sterectype = FACE_Axis} [Class]

Figure 7-47: FACE_CoordinateSystem
Attributes
angleEquation String[0..1]

axisRelationshipDescriptionString[0..1]

distanceEquationString[0..1]

FACE Conformance/OCL Constraints

[1] FACE_CoordinateSystem.nonEmptyDescript FACE_CoordinateSystem musthave a-eampty description

FACE_CoordinateSystemAxis

Package LogicalDataModel

isAbstract: No

Generalization: EACE_ LogicalElement
Extension Class

Description

A FACE_Coordinate SystemAxis represents a dimension within a FACE_Coordinate System.
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«stereotype»
FACE_LogicalElement

[Element]
FACE C « st:.reoiypée»t s e «metaconstraint» “lft:ézoty;)’(‘?”
._CoordinateSystemAxis - = = = = — — — — . Axis
[Class] {umIRole = "memberEnd[1].type™} [Association]
«stereotyped association » «Stereotype»
s - - —— - = — — — FACE_CoordinateSystem
{applied_sterectype = FACE_Axis} [Class]

Figure 7-48: FACE_CoordinateSystemAxis
FACE Conformance/OCL Constraints

[1] FACE_CoordinateSystemAxis.nonEmptyDescript FACE_Coordinate SystemAxis must have a 1eopty
description.

FACE_DefinedReferencePoint

Package LogicalDataModel

isAbstract: No

Generalization: FACE__AbstractAssociation
Extension Association

Description

Used to identify the reference pointthatcharacterizes a FACE_ MeasurementSystem.
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_DeflnedR.ef.erencernt netaconstraints «stereotype»
[Association] |~ dnefaconsimiy - > FACE_MeasurementSystem | —
{umiRole = "memberEnd[0]type"} [Class] |
I
< I
____ «metaconstrainty 9FACE«_Reerfeec|,'tey|?ce;>Point e ccﬂere_otxped association»
{umIRole ="memberEnd[1]type"} [Class] {applied_stereotype = FACE DefinedReferencePoint}

. |
| «metaconstraint»

| {umIRole = "memberEnd[1] aggregation"}

e — —

| «metaconstraint»

| {umIRole = "memberEnd[1]. multiplicity"}
e - —

| «metaconstraint»

| {umIRole = "memberEnd[1].name"}
e - —

Figure 7-49: FACE_DefinedReferencePoint

Constraints

[1] FACE_DefinedReferencePoint. memberEnd[0].type The value forthe memberEnd[0].type metaproperty n
be stereotyped by «<FACE_MeasurementSystem».

[2] FACE_DefinedReferencePoint. memberEnd[1].aggreg composite
[3] FACE_DefinedReferencePoint memberEnd[1].multiplic 0..*
[4] FACE_DefinedReferencePoint. memberEnd[1].name "referencePoint"

[5] FACE_DefinedReferencePoint. memberEnd[1].type The vale forthe memberEnd[1].type metaproperty m
be stereotyped by «<FACE_ReferencePoint».

FACE_EnumerationConstraint

Package LogicalDataModel
isAbstract: No
Generalization: FACE _Constraint

Description

A FACE_EnumerationConstraintidentifies a subset of enumerated values (EnumerationLabel) considered valid for a
FACE_Enumerated value type ofa FACE_MeasurementAxis.
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«stereotype»
FACE_Constraint
[Class]

f

«stereotype»
FACE_EnumerationConstraint
[Class]

attributes
+allowedValue : FACE_EnumerationLabel [1..*]

Figure 7-50: FACE_EnumerationConstraint
Attributes

allowedValue :FACE_EnumerationLabgl..*]

FACE_EnumerationLabel

Package LogicalDataModel
isAbstract: No
Generalization: FACE_Element
Extension Property

Description

A FACE_EnumerationLabel defines a named member of a FACE_Enumerated value set.

«stereotype»
FACE_Element
[Element]

«stereotype» __ wmetaconstraint» «stereotype»

FACE_EnumerationLabel {umiRole = "class"} FACE_LogicalValueType
[Property] [Class]
ametaconstraint»

{umIRole = "ownedAttribute™}

.

| «metaconstraint»
{umIRole = "type"}
e |

|
| «metaconstraint»

{umIRole = "name"}

e |

Figure 7-51: FACE_EnumerationLabel
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Constraints

[1] FACE_EnumerationLabel.clas Value forthe classmetaproperty must be stereotyped «<FACE_ LogicalValueT

[2] FACE_EnumerationLabelnanm Value forthe name metaproperty mustnot be nulland must be unique within 1
owningclass.

[3] FACE_EnumerationLabel.type Value forthe type metaproperty must be null. (The name metapropertyisthe
valid information.)

FACE Conformance/OCL Constraints

[1] FACE_EnumerationLabel.namelsNotReserved\\ A FACE_EnumerationLabel's name may not hé@alL
reserved word.

FACE_FixedLengthStringConstraint
Package LogicalDataModel

isAbstract: No
Generalization: FACE_StringConstraint

Description

A FACE_FixedLengthStringConstraint specifies a defined set of meaningful values for a String as with of a specific fixed
length. The length attribute defines the fixed length, aninteger value greater than 0.

«stereotype»
FACE_StringConstraint
[Class]

I

«stereotype»
FACE_FixedLengthStringConstraint
[Class]

attributes
+length : Integer [1] = O

Figure 7-52: FACE_FixedLengthStringConstraint

Attributes

length : Integef1]

FACE Conformance/OCL Constraints

[1] FACE_FixedLengthStringConstraint.nonNegativeLer A FACE_FixedLengthStringConstraint's length must be
greaterthan zero.

FACE_IntegerConstraint

Package LogicalDataModel
isAbstract: Yes
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Generalization: FACE_Constraint

Description

A FACE_ IntegerConstraint specifies a defined set of meaningful values for an Integer or Natural.

«stereotype>
FACE_Constraint
[Class]

I

«stereotype»
FACE_IntegerConstraint
[Class]

Figure 7-53: abstract FACE_IntegerConstraint

FACE_IntegerRangeConstraint

Package LogicalDataModel
isAbstract: No
Generalization: FACE_IntegerConstraint

Description

A FACE_ IntegerRangeConstraint specifies a defiaege of meaningful values for an Integer or Natural. The upperBound
is greaterthanorequalto the lowerBound. The defined range is inclusive of the upperBound and lowerBound.

«stereotype»
FACE_IntegerConstraint
[Class]

I

«stereotype»
FACE_IntegerRangeConstraint
[Class]

attributes
+lowerBound : Integer [1] = 0
+upperBound : Integer [1] = 0
Figure 7-54: FACE_IntegerRangeConstraint
Attributes

lowerBound:Integer1]

upperBound :Integerl]

FACE_Landmark

Package LogicalDataModel

isAbstract: No

Generalization: EACE_LogicalElement
Extension Class
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Description
A FACE_Landmark representslascribed pointwhich relates a FACE_ReferencePoint to &kmeWn location.
«stereotype»

FACE_LogicalElement

[Element]

f

«stereotype»
FACE_Landmark
[Class]
Figure 7-55: FACE_Landmark
FACE Conformance/OCL Constraints

[1] FACE_Landmark.nonEmptyDescriptc FACE_Landmark musthave a nempty description.

FACE_LogicalAssociation

Package LogicalDataModel
isAbstract: No
Generalization: FACE_ LogicalEntity

Description
A FACE_ LogicalAssociation represents a relationship between two ofAQE_LogicalEntities. In addition, there may

be one ormore FACE_ LogicalComposableElements that characterize the relationship. FACE_LogicalAssociations are
FACE_LogicalEntities that may also participate in other FACE_LogicalAssociations.
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«stereotype»
FACE_LogicalEntity

«stereotype»
FACE_Realize
[Association]

«stereotype»
- FACE_Conceptual Association
[Class]

«stereotype»
FACE_PlatformAssociation
[Class]

astereotype»

[Class]
«stereotype» e «metaconstraint»
FACE_LogicalAssociation {umiRole = "memberEnd[1]type"}
[Class]
e «metaconstraint»
{umIRole = "memberEnd[0].type"}
«stereotyped association »
{applied_stereotype = FACE_Realize}
«stereotyped association »
{applied_stereotype = FACE_Realize}
e «metaconstraint»

{umlRole = "'memberEnd[0].type™}

«stereotyped association »

{applied_stereotype = FACE_AssociatedParticipant}

«metaconstraint»

{umIRole = "owner"}

Figure 7-56: FACE_LogicalAssociation
FACE Conformance/OCL Constraints

[1] FACE_ LogicalAssociation.participantsConsistentWithRealiza

[2] FACE_ LogicalAssociation.participantsRealize Uniquely

FACE_LogicalCharacteristic

Package LogicalDataModel
isAbstract: Yes
Generalization: FACE_ModelElement

72

FACE_AssociatedParticipant
[Association]

«stereotype»
FACE_LogicalParticipant
[Class]

9

FACE_LogicalParticipantsin a
FACE_LogicalAssociation must realize
FACE_ ConceptualParticipants in the
FACE_ LogicalAssociation thatthe
FACE_ LogicalAssociation realizes.

FACE_LogicalParticipantsin a
FACE_LogicalAssociation must realize unique
FACE_ConceptualParticipants.
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Description

A FACE_LogicalCharacteristic is a defining feature of a FACE_LogicalEntity. The rolename a tletinies the name of
the FACE_ LogicalCharacteristic within the scope of the FACE_LogicalEntity. The lowerBound and upperBound attributes
define the multiplicity of the composed Characteristic. An upperBound multiplicilyr@jpresents an unbounded seqeenc

«stereotype»
FACE_ModelElement

[Element]

I

«stereotype»
FACE_LogicalCharacteristic
[Element]

attributes
+description : String [1] =
+specializes : FACE_LogicalCharacteristic [0..1]

Figure 7-57: abstract FACE_LogicalCharacteristic
Attributes

description :String[1]

specializes FACE_ LogicalCharacterist[©..1]

FACE Conformance/OCL Constraints

[1] FACE_ LogicalCharacteristic.lowerBound LTE_UpperBound A FACE_LogicalCharacteristic's lowerBour
must be less than orequalto its upperBoul
unlessits upperBounds.

[2] FACE_ LogicalCharacteristic.rolenamelsValidldentifier The rolenameofa

FACE_ LogicalCharacteristic mustbe a vali
identifier.

[3] FACE_ LogicalCharacteristic.specializationConsistentWithRealize If a FACE_LogicalCharacteristic specialize:
its specialization mustbe consistentwith its
realization'specialization.

[4] FACE_LogicalCharacteristic.upperBoundValid A FACE_LogicalCharacteristic's upperBout
must be equaltel or greaterthanl.
FACE_LogicalComposableElement

Package LogicalDataModel
isAbstract: Yes
Generalization: EACE_ LogicalElement

Description

A FACE_ LogicalComposableElement is a FACE_ LogicalElement that is allowed to participate in a FACE_Composition
relationship. In other words, these are the FACE_L ogicalElestieait may be a characteristic of a FACE_LogicalEntity.
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«stereotype»
FACE_LogicalElement

[Element]
.«stereotype» «metaconstraint» «stt?reotype» B
FACE_LogicalComposableElement < — — — — — —|FACE_LogicalComposition
[Element] {umiRole ="type} [Property]

Figure 7-58: abstract FACE_LogicalComposableElement
FACE_LogicalCompositeQuery

Package LogicalDataModel
isAbstract: No
Generalization: EACE__LogicalView
Extension Class

Description

A FACE_ LogicalCompositeQueryis a collection of two or more FACE_ LogicalQueries. TheisUnion attribute specifies
whetherthe composed FACE_LogicalQueries areintended to be represented as cases in a FACE_ IBlsum&mnioers
of a FACE_IDL struct.

«stereotype»
FACE_LogicalView
[Class]
«stereotype» . «stereotype»
FACE_LogicalCompositeQuery . _ _ _«metaconstraint> | pACE_Realize
[Class] {umIRole = "memberEnd[1]type"} [Association]
attributes
+isUnion : Boolean [1] = false
«stereotyped association» «stereotype»
sc - - - - - = = = — — FACE_CompositeTemplate
{applied_stereotype = FACE_Realize} [Class]
. «stereotype»
stereotyped association
— _ CieEchbecassocdion. _ - FACE_ConceptualCompositeQuery
{applied_stereotype = FACE_Realize} [Class]
«stereotype»

«metaconstraint»
e - — - — — — = = — — FACE_LogicalQueryComposition
{umIRole = "class"} [Property]

«metaconstraint»

{umIRole = "ownedAttribute”}

Figure 7-59: FACE_LogicalCompositeQuery
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Attributes

isUnion : Boolear1]

Constraints

[1] FACE_ LogicalCompositeQuery.ownedAttribu The values for the ownedAttribute metaproperty mustmeet the

FACE Conformance/OCL Constraints

following criteria:

- must be ordered list

- must be stereotyped «FACE_ LogicalQueryComposition» or it
specializations

- must contain 2 or more elements

[1] FACE_ LogicalCompositeQuery.compositionsConsistentWithRealizat FACE_LogicalQueryCompositions in a

FACE_ LogicalCompositeQuery must
realize

FACE_ ConceptualQueryCompositions
in the

FACE_ ConceptualCompositeQuery thi
the FACE_ LogicalComposite Query
realizes.

[2] FACE_LogicalCompositeQuery.compositionsHaveUniqueRoleeame A FACE_LogicalQueryComposition's

rolename must be unique within a
FACE_ LogicalCompositeQuery.

[3] FACE_ LogicalCompositeQuery.noCyclesinConstruction A FACE_LogicalCompositeQuery mus

not compose itself.

[4] FACE_ LogicalCompositeQuery.realizationidnConsistent A FACE_ LogicalCompositeQuery that

realizes must havethe same "isUnion"
propertyasthe
FACE_LogicalCompositeQuery it
realizes.

[6] FACE_ LogicalCompositeQuery.realizedCompositionsHaveDifferentT A FACE_LogicalCompositeQuery mus

not cantain two

FACE_ LogicalQueryCompositions that
realize the same
FACE_ConceptuallQueryComposition.

[6] FACE_ LogicalCompositeQuery.viewComposedOnce A FACE_LogicalCompositeQuery mus

FACE_LogicalComposition

Package LogicalDataModel
isAbstract: No

Generalization: FACE _LogicalCharacteristic

Extension Property

FACE Profile for UAFversion1.0

not compose the same
FACE_LogicalView morethanonce.
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Description

A FACE_LogicalCompositionis the mechanism that allBASE_L ogicalEntities to be constructed from other

FACE_LogicalComposableElements. The type of a FACE_LogicalCompositionis the FACE_ LogicalComposableElement

beingused to construct the FACE_LogicalEntity. The lowerBound and upperBound define the ryutifdie composed
FACE_LogicalEntity. An upperBound multiplicity e1 represents an unbounded sequence.

«stereotype»
FACE_LogicalCharacteristic
[Element]

«stereotype»
FACE_LogicalComposition
[Property]

aftributes
+realizes : FACE_ConceptualComposition [1]

_—_— —_- —_ —_ — —

Figure 7-60: FACE_LogicalComposition

Attributes

T
|
| {umIRole = "lower"}
|

«metaconstraint» ¢stereotype>
_________ ={ FACE_LogicalEntity
{umlRole = "class"} [Class]
«metaconstraint»
é _________
{umIRole = "ownedAttribute"}
«metaconstraint» «sterectype »
_________ ={ FACE_LogicalComposableElement
{umlRole ="type"} [Element]
e — - - - - = =
- - - - - 1

«metaconstraint»

{umlRole = "upper"}

realizes :FACE_ConceptualCompositigh]

Constraints

[1] FACE_LogicalComposition.clas:

[2] FACE_LogicalComposition.lowe

[3] FACE_ LogicalComposition.type

[4] FACE_LogicalComposition.uppe

76

Value forthe classmetaproperty must be stereotyped «FACE _LogicalEntity
its specializations.

The value forthe lower (lower bound of multiplicity) metaproperty must be
integer graterthanorequaltd.

Value forthe type metaproperty must be stereotyped
«FACE_LogicalComposableElement» or its specializations.

The value forthe upper (upper bounadhofltiplicity) metaproperty must be an
integer greaterthan orequatio
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FACE Conformance/OCL Constraints

[1] FACE_ LogicalComposition.multiplicity ConsistentWithRealization A FACE_LogicalComposition's multiplicity
must be at least as restrictive as the
FACE_ConceptualComposition it realizes

[2] FACE_ LogicalComposition.multiplicity ConsistentWithSpecializat A FACE_LogicalComposition's multiplicity
must be atleast as restrictive as the
FACE_LogicalComposition of whichitis a
specialization.

[3] FACE_ LogicalComposition.typeConsistentWithRealization A FACE_ LogicalComposition's type must bt
consistentwith its realization's type.
FACE_LogicalElement
Package LogicalDataModel

isAbstract: Yes
Generalization: FACE_DataModelElement

Description

A FACE_LogicalElementis the root type for defining the Logical Data Model elements of the FACE Data Model Language

«sterectype»
FACE_DataModelElement
[Element]

[

«stereotype» cmetaconstraints «stereotype»
FACE_LogicalElement — — — - = = = FACE_LogicalDataModel
[Element] {umIRole = "owner"} [Package]

Figure 7-61: abstract FACE_LogicalElement
Constraints

[1] FACE_LogicalElement.owne Elements that are stereotyped by specializations of this abstract stereotype ma
be contained in (owned by) elements with the following stereotypes:
«FACE_LogicalDataModel»

FACE Conformance/OCL Constraints

[1] FACE_ LogicalElement.hasUniqgueNan Every FACE_LogicalElement, with the exception of FACE_Constraint,
must have a unique name.

FACE_LogicalEntity

Package LogicalDataModel

isAbstract: No

Generalization: EACE_LogicalComposableElemeRACE_TraceableElemefACE SpecializationOwner
Extension Class
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Description

A FACE_LogicalEntity "realizes"a FACE_ConceptualEntity in terms of FACE_Measurements and other
FACE_LogicalEntities. Since a FACE_ LogicalEntity isbfrom logical FACE_Measurements, it isindependent of any
specific platform data representation. A FACE_ LogicalEntity's composition hierarchy is consistentwith the composition
hierarchy of the FACE_ConceptualEntity that it realizes. The FACE_LogichiEmomposed Entities realize one to one the
FACE_ ConceptualEntity's composed Entities; the FACE_LogicalEntity's composed FACE_Measurements realize many tc
one the FACE_ ConceptualEntity's composed FACE_ Observables.

«stereatypes astereotyper astereotypes»
FACE_TraceableElement FACE_LogicalComposableElement FACE_SpecializationOwner
[Element] [Element] [Class]
. . «stereatyper
FAC‘: T_rjoizzleé’mi _ _ (mefacorstainty - | pacE_Realize
-Log ty {umiRole = "memberEnd[1] type"} [Association]
[Class] «metaconstraint
{umiRole = "memberEnd[0] type"}
«stersotyped association» astereotyper .
e — — — — — — = — — o FACE_PlatformEntity
{applied_stereotype = FACE_Realize} [Class]
«metaconstraint» N «stereotypen
{umiRole = "ornedAtribute’} FACE_LogicalComposition
[Property]
e «metaconstraint»
fumiRole = "class"}
«stereotyped association» «steraatyper i
—————————— - FACE_ConceptualEntity
{applied_stereotype = FACE_Realize} [Class]

Figure 7-62: FACE_LogicalEntity
Congdraints

[1] FACE_ LogicalEntity.ownedAttrbute The value forthe ownedAttribute metaproperty must be stereotyped
«FACE_ LogicalComposition» or its specializations

FACE Conformance/OCL Constraints

[1] FACE_ LogicalEntity.characteristicsHaveUniqueRolenames A FACE_LogicalCharacteristic's rolename must!
unigue within a FACE_LogicalEntity.

[2] FACE_ LogicalEntity.compositionsConsistentWithRealizatio FACE_LogicalCompositions in a
FACE_ LogicalEntity mugtealize
FACE_ConceptualCompositions in the conceptu
FACE_ConceptualEntity that the
FACE_ LogicalEntity realizes.

[3] FACE_ LogicalEntity.realizedCompositionsHaveDifferentTy; A FACE_LogicalEntity may not contain two
FACE_ LogicalCompositions that rézd the same
FACE_ConceptualComposition unless their type
are different FACE_Measurements andtheir
multiplicities are equal.
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[4] FACE_ LogicalEntity.specializationConsistentWithRealizatic If a FACE_ LogicalEntity specializes, its
specialization mustbe consistentwith its

realization's specialization.

FACE_LogicalParticipant

Package LogicalDataModel

isAbstract: No

Generalization: EACE __LogicalCharacteristic
Extension Class

Description

A FACE_ LogicalParticipant is the mechanism that allows a FACE_LogicalAssociation to be constructed between two or
more FACE_LogicalEntities. The typéda FACE_LogicalParticipant is the FACE_ LogicalEntity beingused to constructthe
FACE_LogicalAssociation. The sourceLowerBound and source UpperBound attributes define the multiplicity of the
FACE_ LogicalAssociation relative to the FACE_ LogicalParticipArstource UpperBound multiplicity ef represents an
unbounded sequence. The path attribute of the FACE_LogicalParticipant describes the chain of entity characteristics to
traverse to reach the subject of the association beginning with the entity refidognbe type attribute.

The strings provided in the "path” tagged value are a representation of the full set of FACE Logical CharacteristicPathNoc
ParticipantPathNode, and PathNode elements in the path attribute as specified in the Technical@tRntaelAirborne
Capability Environment (FACEE), Edition 3.0. The not
Technical Standard for Future Airborne Capabiliand/ Enyv
string) are interchangeable using a translation algorithm. XMI exchange mechanisms between models usingthe FACE
Profile for UAF and the FACE XMI (face) file are required to translate between the two notations.

«stereotype»
FACE_LogicalCharacteristic
[Element]
«stereotype»
FACE_LogicalParticipant ; raint «stereotype»
[Class] e — — — «metaconstraint>» ~__ _ _ |FACE_AssociatedParticipant
ttribtes {umlIRole = "memberEnd[1].type"} [Association]
+participatingEntity : FACE_LogicalEntity [1]
+path : String [1] =
+sourceLowerBound : Integer [1] =0 L
+sourceUpperBound : Integer [1] = -1 e — — ustereotyped association» | csterectype»
+realizes : FACE_ConceptualParticipant [1] Tapplied_stereotype = FACE_AssociatedParticipant} FACE_LogicalAssociation
+lowerBound : Integer [1] =1 [Class]

*upperBound : Integer [1] =1 «metaconstraint»

{umIRole = "owner"}

Figure 7-63: FACE_LogicalParticipant

Attributes
lowerBound:Integerf1]
participatingEntity :FACE_ LogicalEntity{1]

path : String[1]
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realizes :FACE_ ConceptualParticipajt]
sourceLowerBound tntegef1]
sourceUpperBoundintegerf1]

upperBound :Integer1]

Constraints

[1] FACE_ LogicalParticipant.owne Elements with this stereotype may only be containedin (owned by) elements
the stereotype «FACE_LogicalAssociation»

FACE Conformance/OCL Constraints

[1] FACE_ LogicalParticipant. multiplicity ConsistentWithRealization A FACE_ LogicalParticipant's multiplicity must

[2] FACE_ LogicalParticipant. multiplicity ConsistentWithSpecializat

[3] FACE_ LogicalParticipant.rolename Defined

[4] FACE_ LogicalParticipant.typeConsistentWithRealization

FACE_LogicalQuery

Package LogicalDataModel
isAbstract: No
Generalization: EACE_LogicalView
Extension Class

Description

be atleast asrestrictive asthe
FACE_ConceptualParticipantit realizes.

A FACE_ LogicalParticipant's multiplicity mus:
be atleast asrestrictive as the
FACE_ LogicalParticipant it specializes.

A FACE_LogicalParticipant musthave a
rolename, either projected from a characteris
ordefineddirectly on the

FACE_ LogicalParticipant.

If FACE_ LogicalParticipant"A" realizes
FACE_ConceptualParticipant"B", then A's ty|
must realize B'stype, and A's PathNode
sequence mu¥ealize" B's PathNode sequent
(A PathNode sequence "A""realizes" a
sequence "B"if the projected element of eact
PathNodein Arealizes the projected elemen
the corresponding PathNodein B.)

A FACE_LogicalQuery is a specification that defines the contentof FACE_LogicalView as a set of
FACE_LogicalCharacteristics projectedm a selected set of related FACE_LogicalEntities. The specification attribute
captures the specification of a Query as defined by the Query grammar.

80

FACE Profile for UAF, versiord .0



«stereotype»
FACE_LogicalView

[Class]
«stereotype»
. . stereotype»
FACE_L | metaconstraint ¢
—LogicalQuery - _ «metaconstelt® _ | EACE Realize
[Class] {umlRole = "memberEnd[0].type"} [Association]
attributes
+specification : String [1] =
o «metei:orﬁtrai_nt»_ ]
{umlRole = "memberEnd[1].type"}
o «sterectype»
| _«Sieregtypid a_SSDEatIE‘] ’_ = FACE_ConceptualQuery
{applied_stereotype = FACE_Realize} [Class]
- astereotype»
le __«stereotyped association» | pacp PlatformQuery
{applied_stereotype = FACE_Realize} [Class]

Figure 7-64: FACE_LogicalQuery
Attributes

specification :String[1]

FACE_LogicalQueryComposition

Package LogicalDataModel
isAbstract: No

Generalization: FACE_ModelElement
Extension Property

Description

A FACE_ LogicalQueryCompositionis the mechanism thatallows a FAGgicalCompositeQuery to be constructed from
FACE_LogicalQueries and other FACE_ LogicalCompositeQueries. The rolename attribute defines the name ofthe
composed FACE_LogicalView within the scope of the composing FACE_ LogicalCompositeQuery. The type ofa

FACE_ LogicalQueryCompositionis the FACE_ LogicalView being used to constructthe FACE_LogicalCompositeQuery.
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«stereotype»
FACE_ModelElement

[Element]
«stereotype» «metaconstraint» «stereotype»
FACE_LogicalQueryComposition - _{un;RoE= Gas;} - FACE_LogicalCompositeQuery
[Property] [Class]
attributes
+realizes | FACE_ConceptualQueryComposition [0..1] «metaconstraint»

{umIRole = "ownedAttribute"}

«metaconstraint» «stereotypen
_______ = FACE_LogicalView
{umlRole = "type"} [Class]

Figure 7-65: FACE_LogicalQueryComposition
Attributes

realizes :FACE_ConceptualQueryCompositifin.1]

Constraints

[1] FACE_ LogicalQueryComposition.cla: Value forthe classmetaproperty must be stereotyped
«FACE_ LogicalCompositeQuery».

[2] FACE_LogicalQueryComposition.typ Value forthe type metaproperty must be stereotyped «<FACE_LogicalVv
or itsspecializations.

FACE Conformance/OCL Constraints

[1] FACE_ LogicalQueryComposition.rolenamelsValididentifier =~ The rolenameof a

FACE_LogicalQueryCompositionmust be ava
identifier.

[2] FACE_ LogicalQueryComposition.typeConsistentWithRealiza If FACE_LogicalQueryComposition "A" realize:
FACE_ ConceptualQueryComposition"B", then
A's type mustrealize B's type.

FACE_LogicalValueType

Package LogicalDataModel

isAbstract: No

Generalization: FACE_LogicalElement
Extension Class

Description
A ValueType specifies the logical representation of a MeasurementSystem or Measurement. Integer, Real, and String are

examples of logical ValueTypes. Tlelement is the representation for all of the logical data type elements listed in the
FACETechnicaBtandard Edition 3.0
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«stereotype»
FACE_LogicalElement

[Element]
«stereotype» . «stereotype»
FACE_LogicalValueType - — lme—tﬁcﬂﬁtr—amt_i — 2 FACE_EnumerationLabel
[Class] {umIRole = "ownedAttribute™} [Property]
attributes .
+valueType : FACE_ValueTypeEnum [1] = Boolean — imelaci“nstr_amtl —
+enumeratedStandardReference : String [0..1] {umIRole = "class"}

< — — 9

«metaconstraint» |

{umlIRole = "standardReference"}

Figure 7-66: FACE_LogicalValueType

Attributes
enumeratedStandard Referenc&ring[0..1]

valueType :FACE_ValueTypeEnurli]

Constraints

[1] FACE_LogicalValue Type.ownedAttribute If the valueType is NOT Enumerated, no ownedAttributes are allo
If the valueType is Enumerated, all ownedAttributes mustbe
stereotyped by «<FACE_Enumerationiebh

[2] FACE_LogicalValue Type.standardReferer standardReference may only have a value if valueType =Enumei

FACE Conformance/OCL Constraints

[1] FACE_ LogicalValue Type.enumerationLabelNameUnique If the value type iIFACE_Enumeration, al
contained FACE_EnumerationLabels mt
have unique names.

[2] FACE_LogicalValue Type.enumNamelsNotReservedWord If the value type is Enumerated, ensure 1
the Enumerated's nameis notan IDL
reserved word.

[3] FACE_ LogicalValue Type.nameOfValue TypeMatchesNameOfMeta A FACE_LogicalValueType must be
namedthe same as its metatype. (e.g.a
String must be named "String")

[4] FACE_ LogicalValue Type.nonEmptyDescription FACE_LogicalValueType musthavea
nonemply description.
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FACE_LogicalView

Package LogicalDataModel

isAbstract: Yes

Generalization: FACE_LogicalElemenfFACE_TraceableElement
Extension Class

Description

A FACE_LogicalViewis a FACE_LogicalQuery ora FACE_LogicalCompositeQuery.

«stereotype» «stereotype»
FACE_TraceableEiement FACE_LogicalElement
[Element] [Element]
«stereotype» ccste.reotype» -
FACE_LogicalView «stereotyped relationship» > UAF::Operatl_onaI::Informatlon::
[Class] {stereotype = FACE_Implements} InformationElement < 1
[Class] I
«sterectype» | «metaconstraint»
e — — ﬂ‘net_acolstrzint»_ - = FACE_Implements L — — —{umlRole ="supplier"}
{umlRole ="client"} [Dependency]
. «stereotype»
_ _ Umetaconstraint» | pacE_AbstractView
fumiRole = "memberEnd[1]type"t [Association]
o «stereotypen
«stereotyped association»
& — — _tyg ————— FACE_AbstractConnection
{fapplied_stereotype = FACE_AbstractView} [Class]
«metaconstraint» astersotype»

c - — - — — — — — — FACE_L ogicalQueryComposition
{umliR ole = "type"}

[Property]
. «stereotype»
e — — ¢metaconstraint» FACE_OperationalExchange
{umlRole = "conveyed"} [InformationFlow]

Figure 7-67: abstract FACE_LogicalView
FACE_Measurement

Package LogicalDataModel

isAbstract: No

Generalization: FACE_ AbstractMeasuremeifACE _LogicalComposableElement
Extension Class

Description

A FACE_Measurerant realizes a FACE_Observable as a set of quantities that can berecorded for each of the axis of a
FACE_MeasurementSystem. AFACE_Measurement contains the specific implementation details optionally including an
override of the default Unit for each aais wellas the constraints over that space for which the FACE_MeasurementSystemr
is valid.
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«stereotype» «stereotype»

FACE_logicalComposableElement FACE_AbstractMeasurement
[Element] [Element]
«stereotype»
FACE_Measurement
[Class]
attribuies le «metaconstraint» I;::?Ere::ypf_»
AR Rt — — — — — — — — — — — _Realize
+measurementSystem : FACE_AbstractMeasurementSystem [1] JumiRole = "memberEnd0] type"} [Association]
«stereotyped association» «stereotype»
———————————— - FACE_Observable
{applied_stereotype = FACE_Realize} [Class]
«stereotype»

«metaconstraint» :
e - — — — T - - - 4 FACE_Axis
fumiRole = "memberEnd[0].type"} [Association]

«stereotyped assaciation» «stereotype )
r - - - - - - - - — - = - FACE_MeasurementAxis
{applied_stereotype = FACE_Axis} [Class]
«metaconstraint» «stereotypen

e — — — — T e = = = FACE_AppliedConstraint
fumiRole = "memberEnd[0].type"} [Association]

«stereotyped association» ustereotypen :
———————————— > FACE_MeasurementConstraint
fapplied_stereotype = FACE_AppliedConstraint} [Class]
le «metaconstraint»
fumiRole = "owner"}
«metaconstraint» N «stereotype»
{umiRole = "ownedAtiribute"} FACE_MeasurementAttribute
[Property]
le «metaconstraint»
{umlRale = "class"}
le «metaconstraint»
{umlRale = "type"}
=== === - - 1

{umlRole = "property size()"}

Figure 7-68: FACE_Measurement
Attributes

measurementSystenFACE_ AbstractMeasurementSystfih

Constraints

[1] FACE_Measurement.ownedAttribu The values for the ownedAttribute metaproperty must meet the following
criteria:
- referenced elements mustbe stereotyped «FACE_MeasurementAttribu
its specializations
- must contain 2 ormore elements
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FACE Conformance/OCL Constraints

[1]

FACE_Measurement.enumerated MeasurementUsesEnumeratedMeasurer

tem

[2] FACE_Measurement.measurementAttributesHaveUniqueRolenames

[3] FACE_Measurement.measurementConsistentWithMeasurementSysten

[4] FACE_Measuremnt.noCyclesIinMeasurements

FACE_MeasurementAttribute

Package LogicalDataModel
isAbstract: No

Generalization: FACE_ModelElement

Extension Property

Description

A Measurementthatuses an
Enumerated ValueType in any of its
axes must be basedon the
'‘AbstractDiscreteSetMeasurementS
em'MeasurementSystem.

A FACE_Measurement's attributes
must have uniquerolenames.

If a FACE_Measurement"A"is base
on FACE_MeasurementSystem "B",
thenAand B must have the same
number of axes, and every
FACE_MeasurementAxis in Amust
be based ona unique
FACE_MeasurementSystemAXis in
B. If a FACE_Measurementis base
ona
FACE_StandardMeasurementSyste
then it must have noaxes.

A FACE_Measurement may notuse
itself asa
FACE_MeasurementAttribute.

A FACE_MeasurementAttribute is supplemental data associated with a FACE_Measurement.

«stereotype»
FACE_ModelElement
[Element]

i

astereotype»
FACE_MeasurementAttribute

[Property]

{umIRole = "ownedAttribute™}

Figure 7-69: FACE_MeasurementAttribute
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«metaconstraint»

{umIRole = "class"}

«metaconstraint»
{umIRole = "type"}

«metaconstraint»

astereotype»

FACE_Measurement

[Class]
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Constraints

[1] FACE_MeasurementAttribute.clas Value forthe class metaproperty musshbereotyped «<FACE_Measuremet

[2] FACE_MeasurementAttribute.typ Value forthe type metaproperty must be stereotyped «<FACE_Measure

FACE_MeasurementAxis

Package LogicalDataModel

isAbstract: No

Generalization: FACE AbstractMeasuremeACE LogicalElement
Extension Class

Description

A FACE_MeasurementAxis optionally establishes constraints fora FACE_Measu&ystemAxis and may optionally
override its default units and value types.

«stereotype» «stereotype»
FACE_AbstractMeasurement FACE_LogicalElement
[Element] [Element]
«stereotype»
FACE_MeasurementAxis e _ _ _ _«mefaconstraint —F‘::ZEErit:iz.lgi)z)e
[Class] fumiRole = "memberEnd[0].typs"} [Association]
atiributes

HneasurementSystemAxis : FACE_MeasurementSystemAxis [1]

«stereotyped association» ustereotype»
———————————— - FACE_Observable
{applied_stereotype = FACE_Realize} [Class]
«stereotype»

«metaconstraint»
- - - == — — — — FACE_AppliedValueTypeUnit
{umlRole = "memberEnd[0] type"} [Association]

«stereotyped association» «stereotype» .
____________ -3 FACE_ValueTypeUnit
{applied_stereotype = FACE_AppliedValueTypeUnit} [Class]
«metaconstraint» «stereotype»

<« - — — - - - - — - 4 FACE_Axis
{umlRole = "memberEnd[1].type"} [Association]

«stereotyped association» cstereotype»
e — — — e e e e - -+ FACE_Measurement
{applied_sterectype = FACE_Axis} [Class]
«stereotype»

«metaconstraint»
E - - - - - - — — — — — FACE_AppliedConstraint
{umlRole = "memberEnd[0] type"} [Association]

«stereotyped association» «stereotype»

____________ = .
{applied_stereotype = FACE_AppliedConstraint} FACE—MeaSu[:;me';tconﬂramt
ass,

«metaconstraint»

{umlRole = "owner"}

Figure 7-70: FACE_MeasurementAxis
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Attributes

measurementSystemAxi$ACE_ MeasurementSystemAklq

FACE_MeasurementConstraint

Package LogicalDataModel
isAbstract: No

Generalization;: FACE_ModelElement
Extension Class

Description
A FACE_MeasurementConstraint describes the constraints over the axes of a given FACE_MeasurementSystem or

FACE_Measurementroverthe value types of a FACE MeasurementSystemAxis or FACE_MeasurementAxis. The
constraints are described in the constraintText attribute. The specific format of constraintText is undefined.
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«stereotype»
FACE_ModelElement

[Element]
«stereotype» «metaconstraint» «stereotype»
FACE_MeasurementConstraint < — — IR | - b_E_d1T — — T FACE_AppliedConstraint
[Class] {umiRole = "memberEnd1]type’} [Association]
attributes
+constraintText : String [1] =
«stereotype»

« stereotyped association»
- = == = = = — — —| FACE_MeasurementSystem

{applled_stereotype = FACE_AppliedConstraint} [Class]
«metaconstralnt»
- - - - - - = — — — — >
{umIRDIe = "owner"}
. _«stereotyped fsogatgm_ _ «stereotype»
{applied_stereotype = FACE ApplledConstralnt} FACE_MeasurementSystemAxis
[Class]
<<metaconstra|nt»
- — — = === — — >
{umlRole = "owner"}
e « Stereotyped association» «stereotype»
{applled stereotype = FACE ApplledConstralnt} FACE_MeasurementAxis
[Class]
«metaconstralnt»
- - — = === — — >
{umlRole = "owner"}
« Stereotyped association» astereotype»
s - - —-—"T"— - — — — — — FACE_Measurement
{applied_stereotype = FACE_AppliedConstraint} [Class]
<<metaconstra|nt»
- - — = = = — — — >

{umlRole = "owner"}

Figure 7-71: FACE_MeasurementConstraint
Attributes

constaintText: String[1]

Constraints

[1] FACE_MeasurementConstraint.owr Elements with this stereotype may only be contained in (owned by) elerr

with the following stereotypes:
«FACE_MeasurementSystem»
«FACE_MeasurementSystemAxis»
«FACE_MeasurementAxis»
«FACE_Measurement»
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FACE_MeasurementConversion

Package LogicalDataModel

isAbstract: No

Generalization: FACE_LogicalElement
Extension Class

Description

A FACE_MeasurementConversionis a relationship betweentwo FACE_Measurements thatdescribes how to transform
measured quantities between those FACE_MeasnsnThe conversionis captured as a set of equations in the equation
attribute. The specific format of equation is undefined. The loss introduced by the conversion equations is captured in the
conversionLossDescription attribute. The specific formabofersionLossDescription is undefined.

«stereotype>
FACE_LogicalElement

[Element]

I

«stereotype»
FACE_MeasurementConversion

[Class]

attributes
+equation : String [1..*]
+conversionLossDescription : String [0..1] =
+source : FACE_Measurement [1]
+target : FACE_Measurement [1]

Figure 7-72: FACE_MeasurementConversion
Attributes
conversionLossDescriptionString[0..1]
equation :String[1..*]
source :FACE_Measuremeifit]

target : FACE_Measuremeifit]

FACE_MeasurementSystem

Package LogicalDataModel
isAbstract: No
Generalization: FACE__AbstractMeasurementSystem

Description

A FACE_MeasurementSystem relates a FACE_CoordinateSystem to an origineatation for the purpose of establishing
a common basis for describing points in adiMensional space. Defining a FACE_MeasurementSystem establishes
additional properties of the FACE_CoordinateSystem including units and value types for each adgtaxfideference
points that canbe usedto establish an origin and indicate the direction of each axis.
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«stereotype»
FACE_AbstractMeasurementSystem
[Class]

«stereotype»
FACE_MeasurementSystem
[Class]

aftribuies
+externalStandardReference : String [0..1] =
+orientation : String [0..1] =
+coordinateSystem : FACE_CoordinateSystem [1]

Figure 7-73: FACE_MeasurementSystem

Attributes

«metaconstraint»
{umIRole = "memberEnd[0].type"}

«stereotyped association»

{applied_stereotype = FACE_Axis}

«metaconstraint»

{umIRole = "memberEnd[0].type"}

«stereotyped association»

{applied_stereotype = FACE_DefinedReferencePoint}

«metaconstraint»

{umIRole = "owner"}

«stereotype»
FACE_Axis
[Association]

«stereotype»

- FACE_MeasurementSystemAxis

[Class]

«stereotype»

FACE_DefinedR eferencePoint

[Association]

«stereotype»

- FACE_ReferencePoint

[Class]

«stereotype»
FACE_AppliedConstraint
[Association]

«stereotypen

[Class]

é ____________

{umIRole = "owner"}
le «metaconstraint»

{umIRole ="memberEnd[0].type"}
«stereotyped association» i
————————————— - FACE_MeasurementConstraint
{applied_stereotype = FACE_AppliedConstraint}

e «metaconstraint»

coordinateSystemFACE_ CoordinateSysteft]
externalStandardReferenc8tring[0..1]

orientation: String[0..1]

FACE Conformance/OCL Constraints

[1] FACE_MeasurementSystem.hasSufficientReferencePoints

2]

FACE_MeasurementSystem.measurementSystemConsistentWithCoordir

tem

FACE Profile for UAFversion1.0

If a FACE_MeasurementSystem has
FACE_ReferencePoints, thenit must
have at least as myan

FACE_ReferencePoints asithas axe

If a FACE_MeasurementSystem "A" it
based on FACE_CoordinateSystem
"B", then Aand B must havethe sam
number of axes, and every
FACE_MeasurementSystemAxis in A
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must be basedon a unique
FACE_CoordinateSystemAxis in B.

[3] FACE_MeasurementSystem.nonByipescription FACE_MeasurementSystem must ha
a nonempty description.

[4] FACE_MeasurementSystem.onlyOneEnumeratedMeasurementSyster Enumerated FACE_LogicalValueTypt
are expressed as
FACE_MeasurementSystemAxis in a
FACE_MeasurementSystem. The
name of a FACE_MeasurementSyste
expressingan Enumerated is expect
to be
"AbstractDiscreteSetMeasurementSy
m", and this special
FACE_MeasurementSystem must ha
only one FACE_Axis.

[5] FACE_MeasurementSystem.referermieBPartsConsistentWith Axes A FACE_ReferencePointin a
FACE_MeasurementSystem contain:
FACE_ReferencePointParts. The
FACE_ReferencePointParts must us:
the same
FACE_MeasurementSystemAxes ust
by the owning
FACE_MeasurementSystem.

[6] FACE_MeasurementStem.referencePointPartsCoverAllAxes In a FACE_MeasurementSystem, ea
FACE_ReferencePoints' parts mustu
the samesetof VTUs asthe
FACE_MeasurementSystem's axes.

FACE_MeasurementSystemAXis

Package LogicalDataModel

isAbstract: No

Generalization: FACE_LogicalElement
Extension Class

Description

A FACE_MeasurementSystemAxis establishes additional properties fora FACE_Coordinate SystemAxis including units al
value types.
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«stereotype»
FACE_LogicalElement

[Element]
«stereotype»
FACE_MeasurementSystemAxis «ametaconstrainty «stfereotype» )
[Class] g - — — — — — — — — = — FACE_Appliedvalue TypeUnit
altributes {umiRole = "memberEnd[0].type"} [Association]

+coordinate SystemAxis : FACE_CoordinateSystemAxis [1]

«stereotyped association» sterectype
___________ = FACE_ValueTypeUnit
{applied_stereotype = FACE_AppliedvalueT ypelnit} [Class]
. «stereotypen
e _ _ _ dmefaconstraint> | FACE_Axis
{umlRole = "memberEnd[1].type"t [Association]
«stereotyped association» «stereotypen
e — — — P TN FACE_MeasurementSystem
fapplied_stersotype = FACE_Axis) [Class]
«stereotype»

«metaconstraint» . -
K — — — — = = T - = = FACE_AppliedConstraint
{umlRole = "memberEnd[0].type"t [Association]

«stereotyped association» «stereotype»

___________ = )
{fapplied_stereotype = FACE_AppliedConstraint} FACE_MeasurementConstraint
[Class]

«metaconstraint»

{umlIRole = "owner"}

Figure 7-74: FACE_MeasurementSystemAxis
Attributes

coordinateSystemAxisFACE_ Coordinate SystemAXig]

FACE Conformance/OCL Constraints

[1] FACE_MeasurementSystemAxis.nonEmptyDescrip FACE_MeasurementSystem must have a-emopty
description.

FACE_MeasurementSystemConversion

Package LogicalDataModel

isAbstract: No

Generalization: FACE_LogicalElement
Extension Class

Description

A FACE_MeasurementSystemConversionis a relationship between two FACE_MeasurementSystems that describes hov
transform measured quantities between those FACE_MeasurementSystems. The conversionis captured as a set of eque
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in the equation attribut&he specific format of equationis undefined. The loss introduced by the conversion equations is
capturedin the conversionLossDescription attribute. The specific format of conversionLossDescription is undefined.

«stereotype»
FACE_LogicalElement
[Element]

«stereotype»
FACE_MeasurementSystemConversion
[Class]

attributes
+equation : String [1..*]
+conversionLossDescription : String [0..1] =
+source : FACE_MeasurementSystem [1]
+target : FACE_MeasurementSystem [1]
Figure 7-75: FACE_MeasurementSystemConersion
Attributes

conversionLossDescriptionString[0..1]
equation :String[1..*]
source :FACE_MeasurementSystdfr]

target : FACE_MeasurementSystdft]

FACE Conformance/OCL Constraints

[1] FACE_MeasurementSystemConversion.nonEmptyDescri FACE_MeasurementSystemConversion musthav
non-empty description.

FACE_RealConstraint

Package LogicalDataModel
isAbstract: Yes
Generalization: FACE _Constraint

Description

A FACE_RealConstraintspecifies a defined set of meaningful values for a Real or NonNegativeReal.

94 FACE Profile for UAF, versiord .0



«stereotype»
FACE_Constraint
[Class]

f

«stereotype»
FACE_RealConstraint
[Class]

Figure 7-76: abstract FACE_RealConstraint

FACE_RealRangeConstraint

Package LogicalDataModel
isAbstract: No
Generalization: FACE_RealConstraint

Description

A FACE_RealRangeConstraint specifies a defined range of meaningful values fora Real or NonNegativeReal. The
upperBoundd greaterthan or equalto the lowerBound.

«stereotype»
FACE_RealConstraint
[Class]

i

«stereotype»
FACE_RealRangeConstraint
[Class]

attributes
+lowerBound : Real [1] = 0.0
+upperBound : Real [1] = 0.0
+lowerBoundInclusive : Boolean [1] = true
+upperBoundInclusive : Boolean [1] = true
Figure 7-77: FACE_RealRangeConstraint
Attributes

lowerBound:Real1]
lowerBoundinclusive Boolear1]
upperBound Real1]

upperBoundinclusive Boolear1]

FACE_ReferencePoint

Package LogicalDataModel
isAbstract: No
Generalization:FACE _Element
Extension Class
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Description

A FACE_ReferencePoint is an identifiable point (landmark) thatcan be ugealide a basis for locating and/or orienting a
MeasurementSystem.

«stereotype»
FACE_Element
[Element]
«stereotype» . «stereotype»
FACE_ReferencePoint  « — — _ ~metaconstainty = = = = | c)cE RPPart
[Class] {umIRole = "memberEnd[0].type"} [Association]
attributes
Handmark : FACE_Landmark [1]
«stereotyped association» «stereotype»
--_-— == = = = = = = - FACE_ReferencePointPart
{applied_stereotype = FACE_RPPart} [Class]
< «metaconstraint»
{umlRole = "owner"}
«stereotype»

«metaconstraint»
c - - - - - - = — — — — = FACE_DefinedReferencePoint
{umIRole = "memberEnd[1].type"}

[Association]
«stereotyped association» «stereotype»
{applied_stereotype = FACE_DefinedReferencePoint} | FACE_MeasurementSystem
[Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-78: FACE_ReferencePoint
Attributes

landmark :FACE_Landmarlfl]

Constraints

[1] FACE_ReferencePoint.ownt Elements with this stereotype may only be containé@imed by) elements with the
stereotype «<FACE_MeasurementSystem»

FACE Conformance/OCL Constraints

[1] FACE_ReferencePoint.nonEmptyDescripti FACE_ReferencePointmust have a reompty description.
FACE_ReferencePointPart

Package LogicalDataModel
isAbstract: No
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Generalization: FACE_ModelElement
Extension Class

Description

A FACE_ReferencePointPart is a value forone FACE_ValueTypeUnitin a FACE_ ValueTypeUnit satdbdtis identify
a specific pointalong an axis.

«stereotypey
FACE_ModelElement
[Element]
ustereotype> «metaconstraint» «stereotyper
FACE_ReferencePointPart & — — — — — — — — — FACE_RPPart
[Class] {umIRole = "memberEnd[1].type"} [Association]
attributes
+value : String [1] =
+axis : FACE_MeasurementSystemAxis [0..1] o «stereotype»
+valueTypeUnit : FACE_ValueTypeUnit[0.1] | _ «stereotyped association» | pAcE ReferencePoint
{applied_stereotype = FACE_RPPart} [Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-79: FACE_ReferencePointPart

Attributes
axis : FACE_MeasurementSystemAfis.1]
value : String[1]

valueTypeUnit :FACE_ValueTypeUnif0..1]

Constraints

[1] FACE_ReferencePointPart.own This element may only be contained in (owned by) elements with the stereot
«FACE_ReferencePoint»

FACE Conformance/OCL Constraints

[1] FACE_ReferencePointPart.noAmbiguousVTURefere If two FACE_ReferencePointParts in a
FACE_ReferencePointreferto the same FACE VTU, th
must refer to distinct (nenull) axes.

FACE_RegularExpressionConstraint

Package LogicalDataModel
isAbstract: No
Generalization: FACE_StringConstraint
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Description

A FACE_RegularExpressionConstraint specifies a defined set of meaningful values for a Stringin the form of aregular
expression.

«stereotype»
FACE_StringConstraint
[Class]

f

«stereotype»
FACE_RegularExpressionConstraint
[Class]

attributes
+expression : String [1] =
Figure 7-80: FACE_RegularExpressionCastraint
Attributes

expression String[1]

FACE_RPPart

Package LogicalDataModel

isAbstract: No

Generalization: FACE AbstractAssociation
Extension Association

Description

Used to connect thearts of a FACE_ReferencePoint to the owning FACE_ReferencePoint.
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«stereotype»
FACE_AbstractAssociation

[Association]
«stereotype»
FACE_BF.'Part «metaconstraint» ustereotypen
[Association] | _ _ _ «metaconstainty - = FACE_ReferencePoint |— —
{umlRole = "memberEnd[0].type"} [Class]
| «stereotyped association»
| {applied_stereotype = FACE_RPPart}
i traint «stereotype» |
— _— _ XLmetaconstramt» - _ - FACE_ReferencePointPart |
{umlRole = "memberEnd[1].type"} [Class]

| «metaconstraint»

|{umiRole = "memberEnd[1].aggregation”}

r =1
| «metaconstraint»

| {umlRole = "memberEnd[1].multiplicity"}
é —

F— A
| «metaconstraint»

| {umlIRole = "memberEnd[1].name"}

e

Figure 7-81: FACE_RPPart

Constraints

[1] FACE_RPPart.memberEnd|[0].type The value forthe memberEnd[0].type metaproperty mustbe stereot
by «FACE_ReferencePoint».

[2] FACE_RPPartmemberEnd[1].aggregat composite

[3] FACE_RPPart.memberEnd[1].multiplicit 1..*

[4] FACE_RPPart memberEnd[1].name "referencePointPart”

[5] FACE_RPPartmemberEnd[1].type The value forthe memberEnd[1].type metaproperty must be sgpesiot
by «FACE_ReferencePointPart».

FACE_StandardMeasurementSystem

Package LogicalDataModel
isAbstract: No
Generalization: FACE _AbstractMeasurementSystem

Description

A FACE_StandardMeasurementSystem is used to represent an open, referenced FACE_ MeasurementSystem without
requiring the detailed modeling of the FACE_ MeasurementSystem. The reference should be unambiguous and allows for
comprehension of the underlying EE_MeasurementSystem.
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«stereotype»
FACE_AbstractMeasurementSystem
[Class]

«stereotype»
FACE_StandardMeasurementSystem
[Class]

attributes
+referenceStandard : String [0..1] =
Figure 7-82: FACE_StandardMeasurementSystem
Attributes

referenceStandardString[0..1]

FACE_StringConstraint

Package LogicalDataModel
isAbstract: Yes
Generalization: FACE_Constraint

Description

A FACE_ StringConstraint specifies a defined set of meaningful values for a String.

«stereotype»
FACE_Constraint
[Class]

I

«stereotype»
FACE_StringConstraint
[Class]

Figure 7-83: abstract FACE_StringConstraint

FACE_Unit

Package LogicalDataModel

isAbstract: No

Generalization: FACE_ConvertibleElement
Extension Class

Description

A FACE_Unitis a defined magnitude of quantity used as a standard for measurement.
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«stereotype>
FACE_ConvertibleElement

[Element]

I

«stereotype»
FACE_Unit
[Class]

Figure 7-84: FACE_Unit
FACE Conformance/OCL Constraints

[1] FACE_Unit.nonEmptyDescriptor FACE_Unit must have a neampty description.

FACE_ValueTypeEnum

Package LogicalDataModel
isAbstract: No

Description

Indicates the logical data type associated with a property of a lef@tentlts enumeration literals are:
1 Boolean

Character

String -

Integer

Naturak

Real

NonNegativeReal

= =4 =4 -4 -4 -—a -

Enumerated

FACE_ValueTypeUnit

Package LogicalDataModel

isAbstract: No

Generalization: FACE _AbstractMeasuremeACE LogicalElement
Extension Class

Description

A FACE_ValueTypeUnit defines the logical representation ofa FACE_Measu @pserhAxis or
FACE_MeasurementAxis value type in terms of a FACE_Unit and FACE_ValueType pair.
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«stereotype» «stereotype»

FACE_LogicalElement FACE_AbstractMeasurement
[Element] [Element]
«stereotype» . «stereotype»
FACE_ValueTypeUnit e _ _ _ Umetaconstraint» | pacE_appliedValueTypeUnit
- [Class] {umIRole = "memberEnd[1]type”} [Association]
aifributes
+unit : FACE_Unit [1]
+valueT : FACE_l ogicalValueT, 1
vauelype —LogicalValueType [1] ke «stereotyped association» FACE «h:tereotype» tAxi
———————————— easurementAxis
{applied_stereotype = FACE_AppliedValue TypeUnit} -
[Class]
A «stereotyped association» FACE M «stereotypt);» temAXi
———————————— _MeasurementSystemAxis
{applied_stereotype = FACE_AppliedValue TypeUnit}
[Class]
«stereotype»

«metaconstraint» . .
& — — — — — = == — — — FACE_AppliedConstraint
{umiRole = "memberEnd[0].type"} [Association]

«stereotyped association» «stereotypen
{applied_stereotype = FACE_AppliedConstrainty | FACE_Constraint
[Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-85: FACE_ValueTypeUnit
Attributes
unit: FACE_Unit[1]

valueType :FACE_LogicalValueTypél]

FACE Conformance/OCL Constraints

[1] FACE_ValueTypeUnit.appropriateLabelsForEnumeratedCons If a FACE_ValueTypeUnit "A" contains a
FACE_EnumerationConstraint, then A's
valueType isa FACE_Enumeration, andthe
constraint's allowedValues are restricted to
FACE_EnumerationLabels from that
FACE_Enumeration.

7.111.3 FACE_UAF_Profile::FACE Data Architecture::FACE Data Model::PlatformDataModel
FACE_Boolean
Package PlatformDataModel

isAbstract: No
Generalization: FACE_IDLPrimitive

Description

A FACE_Booleanis a datatype that represents the values TRUE and FALSE.

102 FACE Profile for UAF, versiord .0



«stereotype»
FACE_IDLPrimitive
[Class]

i

«stereotype»
FACE_Boolean
[Class]

Figure 7-86: FACE_Boolean
FACE_BoundedsString

Package PlatformDataModel
isAbstract: No
Generalization: FACE_1DLBoundedString

Description

A FACE_BoundedStringis a data type that represents a variable length sequence of Chagadiitities except NULL).
The length is a nonegative integer, and is aleeble atruntime. The length is maximally bounded.

«stereotype»
FACE_IDLBoundedString
[Class]

attributes
+maxLength : Integer [1] = O

i

«stereotype»
FACE_BoundedString
[Class]

Figure 7-87: FACE_BoundedString

FACE_BoundQuery

Package PlatformDataModel

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Asociation

Description

Used to relate a FACE Template view with the underlying FACE query that is its specification.
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_BoundQuery
[Association]

«metaconstraint» cstereotype»
—————————— > FACE_Template| — — — — — — 4
{umiRole = "memberEnd[0] type"} [Class] | «stersotyped associations
|{appl|ed75tereotype = FACE_BoundQuery}
|
«metaconstraint» cstereatypen I
—————————— - FACE_PlatformQuery o _ _ _ _ .
{umlRale = "memberEnd[1] type"} [Class]

«metaconstraint»

I{umIRo\e = "memberEnd[1].aggregation”}
é —_

| «m etaconstraint»

|{um\RoIe = "memberEnd[1].multiplicity"}
é RN —

| «metaconstraint»

| {umIRole = "memberEnd[1].name"}

é__

Figure 7-88: FACE_BoundQuery
Constraints

[1] FACE_BoundQuery.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
steretyped by «<FACE_Template».

[2] FACE_BoundQuery.memberEnd[1].aggregat none
[3] FACE_BoundQuery.memberEnd[1].multiplici 0..1
[4] FACE_BoundQuery.memberEnd[1].name  "boundQuery"
[5] FACE_BoundQuery.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by «<FACE_ PlatformQuery».
FACE_Char
Package PlatformDataModel

isAbstract: No
Generalization:FACE_CharType

Description

A FACE_Charis a datatype thatrepresents characters from any single byte character set.
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«stereotype»
FACE_CharType
[Class]

T

«stereotype»
FACE_Char
[Class]

Figure 7-89: FACE_Char

FACE_CharArray

Package PlatformDataModel
isAbstract: No
Gengalization: FACE_IDLCharacterArray

Description

A FACE_CharArrayis a data type that represents a fixed length sequence of CHait @lléntities except NULL). The
length is a positiveateger, andis available atrdime. The lengthis maximally bounded.

«stereotype»
FACE_IDLCharacterArray
[Class]

attributes
+length : Integer [1] = 0

T

«stereotype»
FACE_CharArray
[Class]

Figure 7-90: FACE_CharArray
FACE_CharType

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_|IDLPrimitive

Description

A FACE_CharTypeisa Char.
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«stereotype»
FACE_IDLPrimitive
[Class]

T

«stereotype»
FACE_CharType
[Class]

Figure 7-91: abstract FACE_CharType

FACE_CompositeTemplate

Package PlatformDataModel
isAbstract: No
Generalization: FACE_PlatformView
Extension Class

Description

A FACE_CompositeTemplate is a collection of two or more FACE_Templates. The isUnion attribute specifies whether the
composed Templates areto be represented as casesin a FACE_IDL union oras members of a FACE_IDL struct.

«stereotype»
FACE_PlatformView
[Class]
astereotype»
FACE_CompositeTemplate «metaconstraint» ¢ Stereotype.»
Class] e — — T2 2T FACE_Realize
[ {umIRole = "memberEnd[0].type"} [Association]
attributes
+isUnion : Boolean [1] = false
«stereotyped association » ) «stereotype»
{applied_stereotype = FACE_Realize} FACE_LogicalCompositeQuery
[Class]
) «stereotypen
metaconstraint
= - — anemslrEm. FACE_TemplateComposition
{umlRole = "class™} [Property]

«metaconstraint»

{umlIRole = "ownedAttribute"}

Figure 7-92: FACE_CompositeTemplate

Attributes

isUnion : Boolear1]
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Constraints

[1] FACE_CompositeTemplate.ownedAttrib. The values for the ownedAttribute metaproperty mustmeet the

following criteria:
-must be ordered list

- referenced elements mustdiereotyped
«FACE_TemplateComposition» or its specializations
- must contain 2 or more elements

FACE Conformance/OCL Constraints

[1] FACE_CompositeTemplate.compositionsConsistentWithRealizat

[2] FACE_CompositeTemplate.compositionsHaveUniqueRolenames

[3] FACE_CompositeTemplate.noCyclesinConstruction

[4] FACE_CompositeTemplate.realizationUnionConsistent

[6] FACE_CompositeTemplate.realizedCompositionsHaveDifferentT

[6] FACE_CompositeTemplate.viewComposedOnce

FACE_Double

Package PlatformDataModel
isAbstract: No
Generalization: FACE _IDLReal

Description

FACE_TemplateCompositions in a platforr
FACE_CompositeTemplate mustrealize
FACE_QueryCompositions in the
FACE_LogicalCompositeQuery that the
platform FACE_Composite Template realiz:

A FACE_TemplateComposition's rolename
must be urgue within a
FACE_CompositeTemplate.

A FACE_CompositeTemplate mustnot
compose itself.

A FACE_CompositeTemplate that realizes
must have the sartisUnion" property as the
FACE_CompositeQuery it realizes.

A FACE_CompositeTemplate may not
contain two FACE_TemplateCompositions
that realize the same
FACE_QueryComposition.

A FACE_CompositeTemplate mustnot
compose the same FACE_Template more
than once.

A FACE_Double is a realdata type that represents an IEEE double precision fteatingumber.
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«stereotype»
FACE_IDLReal
[Class]

f

«stereotype»
FACE_Double
[Class]

Figure 7-93: FACE_Double
FACE_EffectiveQuery

Package PlatformDataModel

isAbstract: No

Generalization: EACE__AbstractAssociation
Extension Association

Description

A FACE_EffectiveQuery is a Query that can produce the desired orintended data needed to develop the Platform
FACE_Template data structures. Effective Queries are used as an optional notational reference for the modeler to help w
a FACE_Templateis utilizing other FACE_Templates and the resulting Query may be a complex combination of
FACE_BoundQueries.
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«stereotype»
FACE_AbstractAssociation
[Association]

i

«stereotype»
FACE_EffectiveQuery
[Association]

«stereotype»

____ _ «metaconstraint» 9F.ﬂ\(tE_TempIate -

=n ! [Class]
{umIRole = "memberEnd[0]type} | «stereotyped association»
| {applied_stereotype = FACE_EffectiveQuery}

«metaconstraint» «stereotyper l

————————— | FACE_PlatformQuery & -
{umIRole = "memberEnd[1].type"} [Class]

- 71
| «metaconstraint»

| {umiRole = "memberEnd[1].aggregation"}

e__l

| «metaconstraint»

| {umIRole = "memberEnd[1].multiplicity"}
e — —

- — =
| «metaconstraint»

|{umIRole = "memberEnd[1].name"}

é__

Figure 7-94: FACE_EffectiveQuery

Constraints

[1] FACE_EffectiveQuery.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by «<FACE_Template».

[2] FACE_EffectiveQuery.memberEnd[1].aggregat none
[3] FACE_EffectiveQuery.memberEnd[1].multiplicit 0..1

[4] FACE_EffectiveQuery.memberEnd[1].name "effectiveQuery"

[5] FACE_EffectiveQuery.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by «<FACE_ PlatformQuery».

FACE_Enumeration

Package PlatformDataModel
isAbstract: No
Generalization: FACE_|IDLPrimitive
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Description

A FACE_Enumerationis a data type that represents an ordered list of identifiers. Amaximum of 2/32 identifiers may be
specified in an enumeration. The order in which the identifiers are named defines the relative order of the identifiers.

«stereotype»
FACE_IDLPrimitive
[Class]

«stereotype»
FACE_Enumeration
[Class]

Figure 7-95: FACE_Enumeration
FACE_Fixed

Package PlatformDataModel
isAbstract: No
Generalization: FACE _IDLReal

Description

A FACE_Fixed is a realdata type thatrepresents a fpogut decimal number of up to 3ignificant digits. The digits
attribute defines the totalnumber of digits, a imegative integer value less than orequalto 31. The scale attribute defines
the position ofthe decimal pointin the number, and cannot be greater than digits.

«stereotype»
FACE_IDLReal
[Class]

f

«stereotype»
FACE_Fixed
[Class]

attributes
+digits : Integer [1] =0
+scale : Integer [1] =0
Figure 7-96: FACE_Fixed
Attributes
digits : Integef1]

scale :Integef1]

FACE_Float

Package PlatformDataModel
isAbstract: No
Generalization:FACE_|IDLReal
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Description

A FACE_Floatis a realdata type that represents an |EEE single precision fpaittigumber.

«stereotype»
FACE_IDLReal
[Class]

I

«stereotype»
FACE_Float
[Class]

Figure 7-97: FACE_Float

FACE_IDLArray

Package PlatformDataModel
isAbstract: No
Generalization: FACE_IDLPrimitive

Description

A FACE_IDLArrayis used to represent an array of Octets. This canbe usedto realize a
FACE_ StandardMeasurementSystem.

«stereotype»
FACE_IDLPrimitive
[Class]

«stereotype>
FACE_IDLArray
[Class]

attributes
+size : Integer [0..1] = 0
Figure 7-98: FACE_IDLArray
Attributes

size : Integef0..1]

FACE_IDLBoundedString

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_StringType

Description

A FACE_IDLBoundedString is a BoundedString. The maxLength attribute defines the maximum length of the
FACE_IDLBoundedString, an integer value greaterthanO.
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«stereotype»
FACE_StringType
[Class]

f

«stereotype»
FACE_IDLBoundedString
[Class]

attributes
+maxLength : Integer [1] = O

Figure 7-99: abstract FACE_IDLBoundedString
Attributes

maxLength :Integer1]

FACE_IDLCharacterArray

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_StringType

Description

A FACE_IDLCharacterArrayis a CharArray. The"length" attribute defines the length of the FACE_IDLCharacterArray, an
integervalue greaterthanO.

«stereotype»
FACE_StringType
[Class]

f

«stereotype»
FACE_IDLCharacterArray
[Class]

attributes
+length : Integer [1] = O
Figure 7-100:abstract FACE_IDLCharacterArray
Attributes

length : Integef[1]

FACE_IDLComposition

Package PlatformDataModel
isAbstract: No

Generalization: EACE_ModelElement
Extension Property
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Description

A FACE_IDLCompositionis the mechanism that allows FACE_IDLStructs to be constructedtireni-ACE_IDLTypes.
The type of a FACE_IDLCompositionis the FACE_IDLType beingused to construct the FACE_IDLStruct. If typeisa
FACE_IDLPrimitive, the precision attribute specifies a measure of the detailin which a quantity is captured.

«stereotype»
FACE_ModelElement
[Element]
«stereotype» i
metaconstraint
FACE_IDLComposition i e
[Property] {umIRole = "c|ass"} FACE_l DLStruct
attributes i (Class]
+realizes : FACE_MeasurementAttribute [0..1] | __ «metaconstrainty |
+precision : Real [0..1] {umIRole = "ownedAttribute}
ametaconstraint» ustereotype>
_______ - FACE_IDLType
{umiRole = "type'} [Element]

Figure 7-101: FACE_IDLComposition
Attributes

precision :Real0..1]

realizes :FACE_MeasurementAttribufé..1]

Constraints

[1] FACE_IDLComposition.clas: Value forthe classmetaproperty must be stereotyped «FACE_ IDLStruct»

[2] FACE_IDLComposition.type Value forthe type metaproperty must be stereotyped by a specialization of
«FACE_IDLType».

FACE Conformance/OCL Constraints

[1] FACE_IDLComposition.composedIDLNumberHasPrecisior A FACE_IDLCompositionwhose typeisan
IDLNumber must have a precision greater than z

[2] FACE_IDLComposition.typeConsistentWithRealization If a FACE_IDLComposition realizes a
FACE_MeasurementAttribute, thenthe
FACE_IDLComposition's type must be consisten
with its realization's type.

FACE_IDLInteger
Package PlatformDataModel

isAbstract: Yes
Generalization: FACE _IDLNumber
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Description

A FACE_IDLIntegeris an abstract metéass from which allmetalasses representing whole numbers\we:.

«stereotype»
FACE_IDLNumber
[Class]

«stereotype»
FACE_IDLInteger
[Class]

Figure 7-102:abstract FACE_IDLInteger

FACE_IDLNumber

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_IDLPrimitive

Description
A FACE_IDLNumberis an abstraotetaclass from which allmetalasses representing numeric values derive.
«stereotype»

FACE_IDLPrimitive
[Class]

«stereotype>
FACE_IDLNumber
[Class]

Figure 7-103:abstract FACE_IDLNumber

FACE_IDLPrimitive

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_IDLType
Extension Class

Description

A FACE_IDLPrimitive is a platform realization of a logical FACE_ AbstractMeasurement, and represented as a primitive
data type supported by the OMG Interface Definition Language (IDL).
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«stereotype»
FACE_IDLType

[Element]

f

«stereotype»
FACE_IDLPrimitive
[Class]

Figure 7-104:abstract FACE_IDLPri mitive

FACE_IDLReal

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_IDLNumber

Description

A FACE_IDLRealis an abstract metéass from which all metalasses representing real numbems\.

«stereotype»
FACE_IDLNumber
[Class]

I

«stereotype»
FACE_IDLReal
[Class]

Figure 7-105:abstract FACE_IDLReal

FACE_IDLSequence

Package PlatformDataModel
isAbstract: No
Generalization: FACE_IDLPrimitive

Description

A FACE_IDLSequenceis used to represesgquence of Octets. This can be used torealize a
FACE_StandardMeasurementSystem.
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«stereotype>
FACE_IDLPrimitive
[Class]

f

«stereotype»
FACE_IDLSequence
[Class]

attributes
+maxSize : Integer [0..1] = 0

Figure 7-106;. FACE_IDLSequence
Attributes

maxSize :Integef0..1]

FACE_IDLStruct

Package PlatformDataModel
isAbstract: No
Generalization; FACE_IDLType
Extension Class

Description

A platform FACE_IDLStructrealizes a logical FACE_ AbstractMeasurementin terms of FACE_IDLPrimitives and other
FACE_IDLStructs composed of FACE_IDLPrimitives. Aapform FACE_IDLStruct's composition hierarchy is consistent
with the composition hierarchy of the logical FACE_AbstractMeasurement that it realizes. Each composed platform
FACE_IDLType realizes a logical FACE_ AbstractMeasurement.

«stereotype»
FACE_IDLType
[Element]

f

«stereotype» ) «stereotype»
FACE IDLStruct  _ <metaconstaints | crcE |pLComposition
[Class] {umlRole = "class"} [Property]

«metaconstraint»

{umlRole = "ownedAttribute"}

Figure 7-107: FACE_IDLStruct
Constraints

[1] FACE_IDLStruct.ownedAttribute The values forthe ownedAttribute metaproperty must meet the following cr
- referenced elements mustbe stereotyped «FACE_IDLComposition»
- must contain 2 or more elements
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FACE Conformance/OCL Constraints

[1] FACE_IDLStruct.idlCompositionsConsistentlyRealizeMeasurementAttric A FACE_Measurement with
FACE_MeasurementAttributes is
realized by a FACE_IDLStruct with
one FACE_IDLComposition per
FACE_MeasurementAttribute. (Eac
FACE_IDLComposition (that
realizes) must realize a unique
attribute in the FACE_Measuremen
every attribute must be realized.)

FACE_IDLType

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_PhysicalDataType

Description

A FACE_IDLType isa FACE_IDLPrimitive ora FACE_IDLStruct.

«stereotype»
FACE_PhysicalDataType
[Element]

f

) «stereotype»
«stereotype «metaconstraint»

FACE IDLType & — — — — — — — — — FACE_Realize
[Element] {umlIRole = "memberEnd[0].type"} [Association]

«stereotyped association » «stereotype»
— — — — — — — — — > FACE_AbstractMeasurement
{applied_stereotype = FACE_Realize} [Element]
«metaconstraint» «stereotype» .
s« — — — — — — — — — FACE_IDLComposition
{umIRole = "type"} [Property]

Figure 7-108:abstract FACE_IDLType
FACE Conformance/OCL Constraints

[1] FACE_IDLType.idICollectionRealizes&ndardMeasurement A FACE_IDLArray or FACE_IDLSequence must
realize a FACE_Measurementbasedon a
FACE_StandardMeasurementSystem.

[2] FACE_IDLType.idITypeConsistentlyRealizesMeasurement A FACE_Measurement must be realized by a
FACE_IDLStruct with one
FACE_IDLComposition per
FACE_MeasurementAxis. (Each
FACE_IDLComposition's type must realize a
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[3] FACE_IDLType.idITypeConsistentlyRealizesMeasurement;

[4] FACE_IDLType.vilRealizedByIDLPrimitive

FACE_IDLUnboundedString

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_StringType

Description
A FACE_IDLUnboundedsStringis a String.
«stereotype»

FACE_StringType
[Class]

f

«stereotype»
FACE_IDLUnboundedString
[Class]

Figure 7-109:abstract FACE_IDLUnboundedString
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unigue axis in the FACE_Measurement; every a
must be realized.)

There are two exceptions:

- If a FACE_Measurement has one axis with one
FACE_ValueTypeUnit (VTU)andno
FACE_MeasurementAttributes, it is realized by &
FACE_IDLPrimitive.

- If a FACE_Measurement has one axis with
multiple VTUs and no
FACE_MeasurementAttributes, it is realized by ¢
FACE_IDLStruct with one
FACE_IDLComposition foreachVTUin the axis
(Each FACE_IDLComposition's type mustrealize
unique VTU in the axis; every VTU must be
realized.)

Each FACE_IDLComposition's type must be
consistentwith the type ofthe VTUdalizes.

If a FACE_MeasurementAxis has one
FACE_ValueTypeUnit (VTU), then it mustbe
realized by a FACE_IDLPrimitive; if it has multipl
VTUs, then it must be realized by a
FACE_IDLStructwih one
FACE_IDLComposition per VTU. If
FACE_IDLStruct "A"realizes
FACE_MeasurementAxis "B", then Amust have
the same number of FACE_IDLCompositions as
hasVTUs, and every FACE_IDLCompositionin ,
must realize a unique VTUin V.

FACE_IDLTypes that realize
FACE_ValueTypeUnits are FACE_IDLPrimitives
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FACE_IDLUnsignedInteger

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_IDLInteger

Description

A FACE_IDLUnsignedIintegeris an abstract mekass from which all metalasses representing unsigned whole numbers
derive.

«stereotype»
FACE_IDLInteger
[Class]

I

«stereotype»
FACE_IDLUnsignedInteger
[Class]

Figure 7-110:abstract FACE_IDLUnsignedInteger

FACE_Long

Package PlatformDataModel
isAbstract: No
Generalization: EACE_IDLInteger

Description

A FACE_Longis aninteger data type that represents integer values in thexe3igm (2731 1).

«stereotype»
FACE_IDLInteger
[Class]

f

«stereotype»
FACE_Long
[Class]

Figure 7-111: FACE_Long

FACE_LongDouble

Package PlatformDataModel
isAbstract: No
Generalization:FACE_|IDLReal

Description

A FACE_LongDouble is a realdata type thatrepresents an |EEE exthnalad precision floatingoint number (having a
signed fraction of atleast64 bits and an exponentof at least 15 bits).
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«stereotype»
FACE_IDLReal
[Class]

I

«stereotype»
FACE_LongDouble
[Class]

Figure 7-112 FACE_LongDouble

FACE_LongLong

Package PlatformDataModel
isAbstract: No
Generalization: FACE_|IDLInteger

Description

A FACE_LongLongis an integer data type that represents integer values in ther&dge (2763 1).

«stereotype»
FACE_IDLInteger
[Class]

f

«stereotype»
FACE_LongLong
[Class]

Figure 7-113: FACE_LongLong
FACE_Octet

Package PlatformDataModel
isAbstract: No
Generalization: FACE _|IDLPrimitive

Description
A FACE_Octetis an®it quantity that is guaranteed notto undergo any conversion during transfer between systems.
«stereotype>

FACE_IDLPrimitive
[Class]

I

«stereotype»
FACE_Octet
[Class]

Figure 7-114: FACE_Octet
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FACE_PhysicalDataType

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_ PlatformComposableElement

Description

A FACE_PhysicalDataType specifies how a logiEACE_ AbstractMeasurementis represented on the target platform. Each
FACE_PhysicalDataType has a predefined size in bytes that is fixed.

«stereotype»
FACE_PlatformComposableElement

[Element]

I

«stereotype»
FACE_PhysicalDataType

[Element]

Figure 7-115:abstract FACE_PhysicalDataType
FACE_PlatformAssociation

Package PlatformDataModel
isAbstract: No
Generalization: FACE_PlatformEntity

Description

A FACE_PlatformAssociation represents a relationship between two or more FACE_PlatformEntities. In addition, there m:
be one ormore FACE_ PlattormComposé&tenents that characterize therelationship. FACE_ PlatformAssociationsare
FACE_PlatformEntities thatmay also participate in other FACE_ PlatformAssociations.
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«stereotype»
FACE_PlatformEntity

[Class]
«stereotype» ) «stereotype»
FACE_PlatformAssociation & — — — «—mEtECOQStra—mt”— — — — | FACE_Realize
[Class] {umIRole = "memberEnd[0].type"} [Asso?:iation]
- «stereotype»
- — _«ste_reclype_d aS_SOCEtIOE» — — = FACE_LogicalAssociation
{applied_stereotype = FACE_Realize} [Class]
. astereotype»
metaconstraint
& — — — O _ = = T — — — |FACE_AssociatedParticipant
{umIRole = "memberEnd[0].type"} [Association]
stereotype
«stereotyped association » > FACE I:Iatforr:]yll’aar»ticipant
{applied_stereotype = FACE_AssociatedParticipant} B [Class]

Figure 7-116;. FACE_PlatformAssociation
FACE Conformance/OCL Constraints

[1] FACE_PlatformAssoiation.participantsConsistentWithRealizati FACE_PlatformParticipants in a
FACE_ PlatformAssociation must realize
FACE_ LogicalParticipants in the
FACE_LogicalAssociation thatthe
FACE_ PlatformAssociation realizes.

[2] FACE_ PlatformAssociation.participantsRealize Uniquely FACE_ PlatformParticipantsin a
FACE_ PlatformAssociation must realize unigt
FACE_LogicalParticipants.

FACE_PlatformCharacteristic

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_ModelElement

Description
A FACE_PlatformCharacteristic is a defining feature of a FACE_PlatformEntity. The rolename attribute defines the name

the FACE_ PlatformCharacteristic witithe scope of the FACE_ PlatformEntity. The lowerBound and upperBound attributes
define the multiplicity of the composed Characteristic. An upperBound multipliciyrejpresents an unbounded sequence.
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«stereotype»
FACE_ModelElement

[Element]

«stereotype»
FACE_PlatformCharacteristic
[Element]

attributes
+description : String [1] =
+specializes : FACE_PlatformCharacteristic [0..1]

Figure 7-117:abstract FACE_PlatformCharacteristic
Attributes

description :String[1]

specializes FACE_PlatformCharacteristjo..1]

FACE Conformance/OCL Constraints

[1] FACE_PlatformCharacteristic.lowerBound LTE_ UpperBound

[2] FACE_PlatformCharacteristic.rolenamelsNotReservedWord

[3] FACE_PlatformCharacteristic.rolenamelsValid |l dentifier

[4] FACE_ PlatformCharacteristic.specializationConsistentWith Realizi

[5] FACE_ PlatformCharacteristic.upperBoundValid

FACE_PlatformComposableElement

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_PlatformElement

Description

A FACE_PlatformCharacteristic's
lowerBound mustbe less thanemyualto its
upperBound, unless its upperBoundis

Therolenameof a
FACE_ PlatformCharacteristic must not be
an IDL reservedword.

Therolenameof a
FACE_ PlatformCharacteristic must be a
valid identifier.

If a FACE_ PlatformCharacteristic
specializes, its grialization must be
consistentwith its realization's
specialization.

A FACE_PlatformCharacteristic's
upperBound mustbe equaHbor greater
than 1.

A FACE_PlatformComposableElementis a FACE_PlatformElement théidvged to participate in a FACE_Composition
relationship. In other words, these are the FACE_PlatformElements thatmay be a characteristic of a FACE_PlatformEntit
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«stereotype»
FACE_PlatformElement

[Element]
«stereotype» . «stereotype»
FACE_PlatformComposableElement |« ime_taco_nst@lntl — FACE_PlatformCom position
[Element] {umIRole = "type} [Property]

Figure 7-118:abstract FACE_PlatformComposableElement
FACE_PlatformComposition

Package PlatformDataModel

isAbstract: No

Generalization: EACE_ PlatfomCharacteristic
Extension Property

Description

A FACE_PlatformComposition is the mechanism that allows FACE_ PlatformEntities to be ctatstram other
FACE_PlatformComposableElements. The type of a FACE_PlatformCompositionis the

FACE_ PlatformComposableElementbeing usedto construct the FACE_ PlatformEntity. The lowerBound and upperBounc
define the multiplicity of the composed FACE_ Platfi@&ntity. An upperBound multiplicity ofl represents an unbounded
sequence. If type isa FACE_IDLPrimitive, the precision attribute specifies a measure of the detailin which a quantity is
captured.
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«stereotype»
FACE_PlatformCharacteristic

[Element]
«stereotype»
FACE_PlatformCom position ; «sterectype»
[Property] — . Umetaconstrainty | FACE_PlatformEntity
ttributes {umIRole = "class"} [Class]
+realizes : FACE_LogicalComposition [1]
+precision : Real [0..1] _ «metaconstraint>s
{umIRole = "ownedAttribute"}
. tereotype»
t st t «S
_ _ (helaconstanty - = FACE_PlatformComposableElement
{umlRole = "type"} [Element]
e — — — — — — — — 4
I
s - - - — — — - |
I
I I | !
| | «metaconstraint r !
| {umIRole = "lower"} l
e «metaconstraint» _l
{umIRole = "upper"}
Figure 7-119: FACE_PlatformComposition
Attributes
precision :Real0..1]
realizes :FACE_LogicalCompositiofi]
Constraints
[1] FACE_PlatformComposition.class Value forthe class metaproperty must be stereotyped

«FACE_ PlatformEntity» or its specializations.

[2] FACE_PlatformComposition.multiplicity.lowerboun The value forthe multiplicity .lowerBound metaproperty mt
be aninteger greaterthan or equalto

[3] FACE_PlatformComposition.multiplicity.upperbour The value for thenultiplicity.upperBound metaproperty mus
be an integer greaterthan orequalto

[4] FACE_ PlatformComposition.type Value forthe type metaproperty must be stereotyped
«FACE_ PlatformComposableElement» or its specializatio
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FACE Conformance/OCL Constraints

[1] FACE_PlatformComposition.composedIDLNumberHasPrecisionS A FACE_PlatformComposition whose type
is an IDLNumber must have a precision
greaterthan zero.

[2] FACE_PlatformComposition.multiplicity ConsistentWithRealizatior A FACE_PlatformComposition's multiplicit

must be at least as restrictiveas the
FACE_LogicalCompositionit realizes.

[3] FACE_PlatformComposition.multiplicity ConsistentWithSpecializat A FACE_PlatformComposition's multiplicit
must be at least as restrictive as the
FACE_PlatformComposition it specializes.

[4] FACE_PlatformComposition.type ConsistentWithRealization A FACE_PlatformComposition's type musi
be consistent with its realizatis type.
FACE_PlatformElement

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_DataModelElement

Description

A FACE_PlatformElement is the root type for defining FRCE_PlatformElements of the FACE Data Model Language.

«stereotype»
FACE_DataModelElement
[Element]

[

«sterectype» cmetaconstrainty «stereotype»
FACE_PlatformElement - — — — — — - FACE_PlatformDataModel
[Element] {umIRocle = "owner’} [Package]
Figure 7-120:abstract FACE_PlatformElement
Constraints
[1] FACE_PlatformElement.owne Elements that are stereotyped by specializations of this abstract stereotype me

be contained in (owned/belements with the following stereotypes:
«FACE_ PlatformDataModel»

FACE Conformance/OCL Constraints

[1] FACE_PlatformElement.hasUniqueName Each FACE_PlatformElement musthave a unique name.

[2] FACE_PlatformElement.namelsNotReservedW A FACE_PlatformElement's name may not be an IDL reserwv:
word.

126 FACE Profile for UAF, versiord .0



FACE_PlatformEntity

Package PlatformDataModel

isAbstract: No

Generalization: FACE_Platfom®@mposableElemeffACE_TraceableElemeRACE _SpecializationOwner
Extension Class

Description

A FACE_PlatformEntity "realizes" RACE_LogicalEntity in terms of FACE_PhysicalDataTypes and other
FACE_PlatformEntities composed of FACE_PhysicalDataTypes. A FACE_PlatformEntity's composition hierarchy is
consistentwith the composition hierarchy of the FACE_ LogicalEntity that it realires=ACE_PlatformEntity's composed
Entities realize one to one the FACE _ LogicalEntity's composed Entities; the FACE_ PlatformEntity's composed
FACE_PhysicalDataTypes realize many to one the FACE_LogicalEntity's composed FACE_Measurements.

«stereotype» astereotypes astereotypes
FACE_TraceableElement FACE_PlatformComposableElement FACE_SpecializationOwner
[Element] [Element] [Class]
«stereotype»
FACE_PlatformEntity «metaconstraint» «stereotype.»
<lgssl] & = — = — — — — — o FACE_Realize
{umlRole = "memberEnd[0].type"} [&ssociation]

astereotypen
| «stersotyped assoclation®_ ) ppcE_| ogicalEntity

{applied_stereotype = FACE_Realize} [Class]

L _ «Deta_con_straﬂt»_ _ astereotype»

{umliRole = "ownedAtribute"} FACE_PlatformComposition
emetaconstraints [Property]

{umiRole = "class"}

Figure 7-121: FACE_PlatformEntity
Constraints

[1] FACE_PlatformEntity.ownedAttribute The value forthe ownedAttribute metaproperty must be stereotyped
«FACE_PlatformComposition» or its specializations

FACE Conformance/OCL Constraints

[1] FACE_PlatformEntity.characteristicsHaveUniqueRolename A FACE_ PlatformCharacteristic's rolename must
unigue within a FACE_PlatformEntity.

[2] FACE_PlatformEntity.compositionsConsistentWithRealizat FACE_PlatformCompositions in a
FACE_PlatformEnty must realize
FACE_LogicalCompositions in the
FACE_LogicalEntity that the FACE_ PlatformEntit
realizes.

[3] FACE_ PlatformEntity.hasAtLeastOnelLocalCharacteristic A FACE_PlatformEntity musthave at leastone

FACE_ PlatformCharacteristic definedlocally (not
through generalization), unless the
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FACE_PlatformEntity is in the "middle" of a
generalization hierarchy.

[4] FACE_PlatformEntity.specializationConsistentVR#alization 1f a FACE_PlatformEntity specializes, its
specialization mustbe consistentwith its

realization's specialization.

FACE_PlatformParticipant

Package PlatformDataModel

isAbstract: No

Generalization: FACE_PlatfomCharacteristic
Extension Class

Description

A FACE_PlatformParticipantis the mechanism thatallows a FACE_PlatformAssociation to be constructed betweentwo o
more FACE_PlatformEntities. The type oFACE_PlatformParticipant is the FACE_ PlatformEntity being usedto construct
the FACE_PlatformAssociation. The sourceLowerBound and sourceUpperBound attributes define the multiplicity of the
FACE_ PlatformAssociation relative to the Participant. A sourcetBapad multiplicity of-1 represents an unbounded
sequence. The path attribute of the Participantdescribes the chain of entity characteristics to traverse to readtothe subjec
the association beginning with the entity referenced by the type afttribute.

The strings provided in the "path”tagged value are a representation of the full set of FACE Platform CharacteristicPathNc
ParticipantPathNode, and PathNode elements in the path attribute as specified in the Technical Standard for Future Airbo
Capab I ity Environment (FACEE), Edition 3.0. The notat
Technical Standard for Future Airborne Capability Env
string) are interchageable using a translation algorithm. XMI exchange mechanisms between models usingthe FACE
Profile for UAF and the FACE XMI (face) file are required to translate between the two notations.

«stereotype»
FACE_PlatformCharacteristic
[Element]

T

«stereotype»

P i «stereotyped association»
FACE_PlatformParticipant e — _ lsiefeolypefassondony FACE_PlatformAssociation

[Class] {applied_stereotype = FACE_AssociatedParticipant} [Class]

«stereotype»

attributes

+participating Entity : FACE_PlatformEntity [1] .
+path : String [1] = - imelaco_nstﬂlnti - — —
+sourceLowerBound : Integer [0..1] =0 {umIRole = "owner"}
+sourceUpperBound : Integer [0..1] = -1
+realizes : FACE_LogicalParticipant [1]
+upperBound : Integer [1] =1 . «stereotype»

. - «metaconstraint»
+owerBound : Integer [1] = 1 € — — — — — — — — — — — —|FACE_AssociatedParticipant

{umlIRole = "memberEnd[1].type"} [Association]

Figure 7-122: FACE_PlatformParticipant
Attributes

lowerBound Integer1]

participatingEntity :FACE_ PlatformEntity1]
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path : String[1]

realizes :FACE_LogicalParticipart]
sourceLowerBound tnteger0..1]
sourceUpperBoundinteger0..1]

upperBound Integef1]

Constraints

[1] FACE_PlatformParticipant.owne Elements with this stereotype may only be contained in (owned by) element
the stereotype «<FACE_PlatformAssociations»

FACE Conformance/OCL Constraints

[1] FACE_PlatformParticipant.multiplicityConsistentWithRealizatior A FACE_PlatformParticipant's multiplicity
must be atleast as restrictive as the
FACE_LogicalParticipant it realizes.

[2] FACE_PlatformParticipant.multiplicityConsistentWithSpecializat A FACE_PlatformParticipant's multiplicity
must be at least as restrictive as the
FACE_ PlatformParticipantit specializes.

[3] FACE_ PlatformParticipant.rolenameDefined A FACE_ PlatformParticipantmust have a
rolename, either projected frontharacteristic
or defineddirectly on the
FACE_PlatformParticipant.

[4] FACE_ PlatformParticipant.typeConsistentWithRealization If FACE_ PlatformParticipant "A" realizes
FACE_ LogicalParticipant "B", then A'stype
must realize B'stype, and A's PathNode
sequence must"realize" B's PathNode
sequence. (A PathNode sequence "A"
"realizes" a sequence "B" if the projected
element of each PathNode in Arealizes the
projected elementof the corresponding
PathNodein B.)

FACE_PlatformQuery

Package PlatformDaté/lodel

isAbstract: No

Generalization: FACE_TraceableElemeiACE PlatformElement
Extension Class

Description

A FACE_PlatformQueryis a specificatibimat defines the content of FACE_PlatformView as a set of
FACE_PlatformCharacteristics projected from a selected set of related FACE_PlatformEntities. The specification attribute
captures the specification of a Query as defined by the Query grammar.
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«stereotype» «stereotype»
FACE_TraceableElement FACE_PlatformEilement
[Element] [Element]
«stereotypen «metaconstraint»
FACE_PlatformQuery & — — — — — — — — —
[Class] {umlRole = "memberEnd[0].type"t
aiiributes

+specification : String [1] =
«stereotyped association»

{fapplied_stereotype = FACE_Realize}

«metaconstraint»

{umiRole = "memberEnd(1].type"}

«metaconstraint»

{umlRole = "memberEnd[1]type"}

«stereotyped association»

«stereotyped association»

«stereotype»

— | FACE_Realize

[Association]

«stereotype»
> FACE_LogicalQuery
[Class]

«stereotype»

— |FACE_BoundQuery

[Association]

«stereotype»

— |FACE_EffectiveQuery

[Association]

«stereotype»
FACE_Template

- Class
{applied_stereotype = FACE_BoundQuery} [ 1

{applied_stereotype = FACE_EffectiveQuery}

«metaconstraint»

{umlRale ="client"}

«stereotyped relationship»

{stereotype = FACE_Implements}

Figure 7-123: FACE_PlatformQuery
Attributes

specification :String[1]

FACE_PlatformView

Package PlatformDataModel
isAbstract: Yes

— FACE_lmplements

«stereotype»
. |

[Dependency] | «metaconstraints

«stereotype» | {umifcle = "stpplier

UAF::Resources:Information:] |
DataElement -
[Class]

Generalization: FACE_PlatfomElemenEACE_TraceableElement

Extension Class

Description

A FACE_PlatformViewis a FACE_Template ora FACE_CompositeTemplate.
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«stereotype» «stereotype»
FACE_PlatformElement FACE_TraceableElement
[Element] [Element]

I

«stereotype»
FACE_PlatformView
[Class]

{stereotype = FACE_Implements}

«metaconstraint»

{umIRole = "client"}

«metaconstraint»

{applied_stereotype = FACE_MessageType}

«metaconstraint»

{applied_stereotype = FACE_ResponseView}

«metaconstraint»

< — — — T
{umiRole = "type"}
" «metaconstraint»
{umIRole = "conveyed"}
«metaconstraint»
e — — — T2

{umiRole = "conveyed”}

Figure 7-124:abstract FACE_PlatformView

FACE_Short

Package PlatformDataModel
isAbstract: No

FACE Profile for UAFversion1.0

«stereotypen
UAF::Resources::Information:
DataElement
[Class]

«stereotype»
FACE_Implements
[Dependency]

«stereotype»
FACE_MessageType
[Association]

«stereotype»
FACE_PubSubConnection
[Class]

= —

| «metaconstraint»

|{umIRole = "supplier}

«stereotype»

FACE_LifeCycleManagementPort

[Class]

«stereotype»
FACE_TSNodePort
[Class]

«stereotype»
FACE_RequestView
[Association]

«stereotype»
FACE_ResponseView
[Association]

«stereotype»

FACE_ClientServerConnection

[Class]

«stereotype»
FACE_TemplateComposition
[Property]

«stereotype»
FACE_TSNodeConnection
[InformationFlow]

«stereotype»
FACE_ResourceExchange
[InformationFlow]
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Generalization: FACE_|IDLInteger

Description

A FACE_Shortis anintegerdatatypethatrepresents integer values in therdige (2415 1).

«stereotype»
FACE_IDLInteger
[Class]

I

«stereotype»
FACE_Short
[Class]

Figure 7-125: FACE_Short
FACE_String
Package PlatformDataModel

isAbstract: No
Generalization: FACE_1DLUnboundedsString

Description

A FACE_Stringis a data type that represents a variable length sequence of @Hait (piantities except NULL). The
length is a nomegative integer, andis available attime. The lengthis not maximally bounded.

«stereotype»
FACE_IDLUnboundedString
[Class]

«stereotype>
FACE_String
[Class]

Figure 7-126: FACE_String
FACE_StringType

Package PlatformDataModel
isAbstract: Yes
Generalization: FACE_IDLPrimitive

Description

A FACE_StringType is a FACE_IDLBoundedString, a FACE_ IDLUnboundedString ora FACE_IDLCharacterArray.
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«stereotype>
FACE_IDLPrimitive
[Class]

f

«stereotype»
FACE_StringType
[Class]

Figure 7-127:abstract FACE_StringType

FACE_Template

Package PlatformDataModel
isAbstract: No
Generalization: FACE_PlatfomView
Extension Class

Description

A FACE_Template is a specification that defines a structure for Characteristics projectdabomd®uery orits
effectiveQuery. The specification attribute captures the specification of a Template as defined by the Template grammar i
Appendix J.4.

«stereotype»
FACE_PlatformView
[Class]

? astereotype»
«stereotype» «metaconstraint» FACE_BoundQuery

é __________
FAC E[E:'Il;iesrg]plate {umIRole = "memberEnd[0].type"} [Association]

attributes

+specification : String [1] =
«metaconstraint» «stereotype»

& - — - — — — — = — - FACE_EffectiveQuery
{umIRole = "memberEnd[0].type"} [Association]
«stereotypey
| _ «stereotyped association» FACE_PlatformQuery
[Class]

{applied_stereotype = FACE_BoundQuery}

«stereotyped association»

{applied_stereotype = FACE_EffectiveQuery}

Figure 7-128 FACE_Template

Attributes

specification :String[1]
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FACE Conformance/OCL Constraints

[1] FACE_Template.equivalentEntityTemplateHasNoQu A FACE_Template whose main_template_method_dec
main_equivalent_entity type template_method_declm
not have its boundQuery or effectiveQuery set. Any ott
FACE_Templée must have its boundQuery set.

FACE_TemplateComposition

Package PlatformDataModel
isAbstract: No

Generalization: EACE_ModelElement
Extension Property

Description

A FACE_TemplateComposition is the mechanism that allows a FACE_Composite Template to be constructed from
FACE_Templates and other FACE_Composite Templates. The rolename attribute defines the name ofthe composed
FACE_PlatformView within the scope of the comipgsFACE_CompositeTemplate. Thetype of a
FACE_TemplateCompositionis the FACE_PlatformView being usedto construct the FACE_Composite Template.

«stereotype»
FACE_ModelElement
[Element]

T

«stereotype» .
. taconstraint» «sterectype»
FACE_TemplateC t | _ «melaconstraint>
—emprate-ompostion >l FACE_CompositeTemplate

{umIRole = "class"}
[Property] [Class]

aftributes t straint
+realizes : FACE_LogicalQueryComposition [0..1]  _ ‘Metaconstiaint> -

{umlRole = "ownedAttribute”}

) «stereotype»
L _ «metaconstrainty | cACE PlatformView
{umIRole = "type"} [Class]

Figure 7-129: FACE_TemplateComposition
Attributes

realizes :FACE_LogicalQueryCompositidf..1]

Constraints
[1] FACE_TemplateComposition.cla: Value for class metaproperty mustbe stereotyped «FACE_Composite Tem

[2] FACE_TemplateComposition.typ Value fortype metaproperty mustdtereotyped «<FACE_ PlatformView» or its
specializations.
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FACE Conformance/OCL Constraints

[1] FACE_TemplateComposition.rolenamelsNotReserved W

[2] FACE_TemplateCompositiormlenamelsValidldentifier

[3] FACE_ TemplateComposition.typeConsistentWithRealiza

FACE_ULong

Package PlatformDataModel
isAbstract: No
Generalization: FACE_IDLUnsignedInteger

Description

The rolename of a FACE_TemplateComposition m
not be an IDL reserved word.

The rolename of a FACE_TemplateComposition m
be a valid identifier.

If FACE_TemplateComposition "A" realizes
FACE_LogicalQueryComposition "B", then if A's
typeisa FACE_CompositeTemplate, then A's type
must realize B'stype, andif A'stypeis a
FACE_Template and defines an effectiveQuery, th
A's type's effectiveQuery must realize B's type.

A FACE_ULongis an integer data type that represents integer values in the range 0 td [2°32

«stereotype»
FACE_IDLUnsignedInteger
[Class]

«stereotype»
FACE_ULong
[Class]

Figure 7-130: FACE_ULong
FACE_ULongLong

Package PlatformDataModel
isAbstract: No
Generalization: FACE _IDLUnsignedInteger

Description

A FACE_ULongLongis an integer data type that repregetdger values in the range 0 to (2°83.

FACE Profile for UAFversion1.0
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«stereotype>
FACE_IDLUnsignedInteger
[Class]

i

«stereotype»
FACE_ULonglLong
[Class]

Figure 7-131: FACE_ULonglLong

FACE_UShort

Package PlatformDataModel
isAbstract: No
Generalization: FACE_IDLUnsignedinteger

Description

A FACE_UShortis a integer data type thatrepresents integer values in the range 0 te{2/16

«stereotype»
FACE_IDLUnsignedInteger
[Class]

I

«stereotype»
FACE_UShort
[Class]

Figure 7-132 FACE_UShort
7.1.1.2 FACE_UAF_Profile::FACE Data Architecture::Integration Model

FACE_IntegrationContext

Package Integration Model

isAbstract: No

Generalization: FACE _IntegrationElement
Extension Package

Description

A FACE_ IntegrationContext is a container used to group a set of FACE_TransportNodes and FACE_TSNodeConnection:
related to each othby a common, integrator defined context (e.g., collection and distribution of navigation data).
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«stereotype»
FACE_IntegrationElement

[Element]
«stereotype»
FACE_IntegrationContext
Package] «metaconstraint» «stereotypen
[ & — — = — = —|FACE_TSNodeConnection
{umIRole = "owner"} [InformationFlow]
) tereotype»
metaconstraint «
o SMEAESTENEE | FACE TransportNode
{umIRole = "owner"} [Class]

Figure 7-133: FACE_ IntegrationContext
FACE_IntegrationElement

Package Integration Model
isAbstract: Yes
Generalization:FACE_Element

Description
A FACE_IntegrationElement is the root type for defining the integration elements of the FACE_ ArchitectureModel.
«stereotype»

FACE_Element
[Element]

T

«stereotype» «metaconstraint» «stereotype»
FACE_IntegrationElement |— — — — — — - FACE_IntegrationModel

[Element] {umIRole = "owner’} [Package]
Figure 7-134:abstract FACE_IntegrationElement
Constraints

[1] FACE_IntegrationElement.ownt Elements that are stereotyped by specializations of this abstract stereotype!1
only be containedin (owned by) elements with the following stereotypes:
«FACE_ IntegrationModel»

FACE Conformance/OCL Constraints

[1] FACE_ IntegrationElement.hasUniqueNai All FACE Integration Elements musthave a unique ne
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FACE_TransportChannel

Package Integration Model

isAbstract: No

Generalization: FACE _IntegrationElement
Extension Class

Description

A FACE_TransportChannelis a place holder foranintegrator supplied configuration between transport end points.

«stereotype»
FACE_IntegrationElement
[Element]
«stereotype» «stereotypen
FACE_TraEg'Ispor]tChannel «stereotyped relationship» N UAF::Resources::Taxonomy:: e
ass] = 0|- - — - — — — —
{stereotype = FACE_Implements} Software
[Class] I
| «metaconstraint»
«metaconstraint «stereotype» |

IRole =" lier”
< - = - = — — — — FACE_Implements J{um ole ="supplier’}

{umIRole = "client"} [Dependency] - -

Figure 7-135. FACE_TransportChannel
FACE_TransportNode

Package Integration Model
isAbstract: Yes
Generalization:FACE_Element
Extension Class

Description

A FACE_TransportNode is an abstraction of a node that performs a fualctina path of communication from source
FACE_ UnitOfPortability (UoPs) to destination UoPs.

138 FACE Profile for UAF, versiord .0



astereotype»
FACE_Element

[Element]
«stereotype» «stereotype»
FACE_TransportNode | __ «stereotyped relationship» UAF::Resources: Taxonomy::
[Class] {sterectype = FACE_lmplements} Software - _|
[Class]
I
«metaconstraint» «stereotype» «metaconstraint» |
g - — - — — — — — — FACE Implements r — — — — —
{umlRole = "client"} [Dependency] {umIRole = "supplier"}
«metaconstraint» «stereotype»
_____ — —.— — > FACE IntegrationContext
{umIRole = "owner"} —
[Package]
«metaconstraint» «sterectype»
< - - - - - - — — — FACE_TSNodePort
{umIRole = "owner"} [Class]
. «stereotype»
metaconstraint
e | FACE_EndPoint
{umIRole = "memberEnd[0].type"} [Association]
- «stereotype»
__«stereotyped association» | pAcE TSNodelnputPort
{applied_stereotype = FACE_EndPoint} [Class]
«stereotyped association » «stereotype»
————————— - FACE_TSNodeOutputPort
{applied_stereotype = FACE_EndPoint} [Class]

Figure 7-136:abstract FACE_TransportNode

Constraints

[1] FACE_TransportNode.owne Elements that are stereotyped by specializations of this abstract steneayypely be
contained in (owned by) elements stereotyped by «<FACE_IntegrationContext»

FACE Conformance/OCL Constraints

[1] FACE_TransportNode.hasCorrectinputCountTransportNode.hasCorrectinpu A FACE_ ViewSource may hawvt
no inputs.
A FACE_ViewSink,
FACE_ViewfFilter,
FACE_ViewTransformation, or
FACE_ViewTransporter may
have one input.
A FACE_ViewAggregation may
have more thaoneinput.
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[2] FACE_TransportNode.hasCorrectOutputCount A FACE_ViewSink may have
no outputs.
A FACE_ViewSource,
FACE_ ViewfFilter,
FACE_ViewAggregation,
FACE_ViewTransformation, or
FACE_ViewTransporter may
have one output.

[3] FACE_TransportNode.noCycles An FACE_ IntegrationContext
may contain nocycles.

FACE_TSNodeConnection

Package Integration Model
isAbstract: No
Generalization:FACE_ModelElement
Extension InformationFlow

Description

A FACE_TSNodeConnection represents a connection between two FACE_TransportNodes.
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«stereotype»
FACE_ModelElement

[Element]
«stereotype» «stereotypen»
FACE_TSNodeConnection «stereotyped relationship» UAF::Resources::Connectivity::
[InfDrmationFIOW] {ﬁereotype:FACE_|mp|ements} ResourceConnector |
[Connector] I
I
. «stereotype»
€« - — «metaconstraint | pacE Implements | <metaconstraint>_ |
{umlRole = "client"} [Dependency] {umIRole = "supplier"}
. «stereotype»
metaconstraint
| _ «netaconstralnt» = FACE_IntegrationContext
{umiRole = "owner"} [Package]
. «stereotype»
metaconstraint
L ‘IenacensiEnY 5 FACE_PlatformView
{umiRole = "conveyed"} [Class]
. «stereotype»
«metaconstraint»
_________ = FACE_UoPOQutput EndPoint
{umIRole = "informationSource"} [Class]
. «stereotype»
«metaconstraint»
_________ = FACE_TSNodeQutputPort
{umlIRole = "informationSource"} [Class]
. «stereotype»
«metaconstraint»
_________ = FACE_UoPInputEndPoint
{umlIRole = "informationTarget"} [Class]
. «stereotype»
metaconstraint
L ‘IetAcensEY 5 FACE_TSNodelnputPort
{umlIRole = "informationTarget"} [Class]

Figure 7-137: FACE_TSNodeConnection

Constraints

[1] FACE_TSNodeConnection.conveyed

[2] FACE_TSNodeConnection.informationSoul

[3] FACE_TSNodeConnection.informationTarg

FACE Profile for UAFversionl.0

Value forthe conveyed metaproperty musstezeotyped by a
specialization of «<FACE_ PlatformViews.

The value for the informationSource metaproperty must be
stereotyped by one ofthe following:
«FACE_UoPOutputEndPoint»
«FACE_TSNodeOutputPort»

The value for the informationTarget metaproperty must be
stereotyped by one ofthe following:
«FACE_UoPInputEndPoint»

«FACE_TSNodelnputPort»
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[4] FACE_TSNodeConnection.owner Elements with this stereotype mayly be containedin (owned by)
elements stereotyped by «FACE_IntegrationContext»

FACE Conformance/OCL Constraints

[1] FACE_TSNodeConnection.connectWithinSameContext A FACE_TSNodeConnection may connectonly
FACE_TransportNodes that are in the same
FACE_IntegrationContext as the
FACE_TSNodeConnection.

[2] FACE_TSNodeConnection.destinationlsinput A FACE_TSNodeConnection's destination musl
an input.

[3] FACE_TSNodeConnection.sourcelsOutput A FACE_TSNodeConnection's source must be
output

[4] FACE_TSNodeConnection.sourceViewMatchesDestination\ A FACE_TSNodeConnection mustuse thesarnr
View on its source and destination.

[5] FACE_TSNodeConnection.transporterOnPath There must be at least one FACE_ ViewTranspc
on a pathbetween anyd FACE_UoPInstances.

FACE_TSNodelnputPort

Package Integration Model
isAbstract: No
Generalization: FACE_TSNodePort

Description

A FACE_TSNodelnputPortis a specialization ¢f&CE_TSNodePort providing an endpoint which is used to input datatoa
FACE_TransportNode.
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«stereotype»
FACE_TSNodePort

[Class]
«stereotype» _
FACE_TSNodelnputPort | _ _ ¢metaconstraint»
[Class] {umIRole = "memberEnd[1].type"}

«stereotyped association»

{applied_stereotype = FACE_EndPoint}

«metaconstraint»

{umlRole = "informationTarget"}

Figure 7-138: FACE_TSNodelnputPort

FACE Conformance/OCL Constraints

«stereotype»
FACE_EndPoint
[Association]

«stereotype»
FACE_TransportNode
[Class]

«stereotype»
FACE_TSNodeConnection
[InformationFlow]

[1] FACE_TSNodelnputPort.onlyOneConnecti A FACE_TSNodelnputPortmay be the destinationtahastone
FACE_TSNodeConnection.

FACE_TSNodeOutputPort

Package Integration Model
isAbstract: No
Generalization: FACE_TSNodePort

Description

A FACE_TSNodeOutputPort isspecialization of a FACE_TSNodePort providing an endpointwhich is used to outputdata

from a FACE_TransportNode.

FACE Profile for UAFversion1.0
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«stereotype»
FACE_TSNodePort

[Class]
FACE gﬁre;tyge» P metaconstraint «stereotype»
« »
_TSNodeOQutputPort |~ «Mefaconstaint» FACE_EndPoint
[Class] {umIRole = "memberEnd[1].type"} [Association]
__ «stereotyped association» «sterectypen»
{applied_stereotype = FACE_EndPcint} | FACE_TransportNode
[Class]
. «stereotype»
« _ _ «metaconstraint> | EacE_TSNodeConnection
{umIRole = "informationSource™} [InformationFlow]

Figure 7-139 FACE_TSNodeOutputPort
FACE_TSNodePort

Package Integration Model
isAbstract: Yes
Generalization: FACE_TSNodePortBase

Description

A FACE_TSNodePortis a port thatprovides a connection point to a FACE_TransportNode. AFACE_TSNodePortis type
by the view it references.

«stereotype»
FACE_TSNodePortBase
[Class]

i

«stereotype»

FACE_TSNodePort «metaconstraints «stereotype»
[Class] &E — — — — — — — — — — — FACE_MessageType
{umIRole = "memberEnd[0].type™} [Association]
«stereotyped association» «stereotype»
——————————— - FACE_PlatformView
{applied_stereotype = FACE_MessageType} [Class]
t straint «stereotypen»
L _ _ _ ¢metaconstraint» = FACE_TransportNode
{umIRole = "owner"} [Class]

Figure 7-140:abstract FACE_TSNodePort
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Constraints

[1] FACE_TSNodePort.owne Elements that are stereotyped by specializations of this abstract stereotype may o
contained in (owned by) elements stereotyped by «FACE_TransportNode»

FACE_TSNodePortBase

Package Integration Model
isAbstract: Yes
Generalization: FACE_ModelElement
Extension Class

Description

A FACE_TSNodePortBaseis a port that canbe usedto connect a FACE_TransportNode and a FACE_UoPEndPointtoge
using aFACE_ TSNodeConnection.

«stereotype»
FACE_ModelElement
[Element]
«stereotype» «stereotype»
FACE_TSNodePortBase «stereotyped relationship » | UAF::Resources: Structure: |
[Class] {stereotype = FACE_Implements} ResourcePort !
[Port] |

| ¢ metaconstraint »
|{umIRoIe = "supplier”}

«metaconstraint » «stereotype>
e — — = =2 = — — FACE_Implements 0

{umIRole = "client"} [Dependency]

Figure 7-141:abstract FACE_TSNodePortBase
FACE Conformance/OCL Constraints

[1] FACE_TSNodePortBase.isConneci A FACE_TSNodePortBase must be connected by a
FACE_TSNodeConnection.

FACE_UoPEndPoint

Package Integration Model
isAbstract; Yes
Generalization: FACE_TSNodePortBase

Description

A FACE_UoPEndPointis a specialization of aFACE_ TSNodePortBase thatallows connections in a UoPInstance to be p:
of a FACE_TSNodeConnection. This supports connecting FACE_ UnitOfPortability (UoP) input and output end points to
each otherandto transportnode input and output ports.
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«stereotype»
FACE_TSNodePortBase

[Class]
«stereotype»
FACE_UoPEndPoint i «stereotype»
- stereotyped association
[Class] _ _ustereotypedassociation» - | r4cE Connection
{applied_stereotype = FACE_Realize} [Class]
ke «metaconstraint» F‘ﬁ::eéec:izﬁ ;e
{umlIRole = "memberEnd[0].type"} [Asso_ciation]
«metaconstraint» N FAC«ESteLrleitrpet”
————————— oPInstance
{umIRole = "owner"} _[Class]

Figure 7-142:abstract FACE_UoPEndPoint
Constraints

[1] FACE_UoPEndPoint.owne Elemeris that are stereotyped by specializations of this abstract stereotype may o
contained in (owned by) elements stereotyped by «FACE_UoPInstance»

FACE_UoPInputEndPoint

Package Integration Model
isAbstract: No
Generalization: FACE_UoPEndPoint

Description

A FACE_UoPInputEndPoint is a specialization ofa FACE_UoPEndPoint providing an endpointwhich is used to input date
to a FACE_UnitOfPortability (UoP).
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«stereotype»
FACE_UoPEndPoint

[Class]
«stereotype»
FACE_UoPInputEndPoint «metaconstraints cstereotyper
[Class] e — — — — — — — — — FACE_EndPoint
{umIRole = "memberEnd[1].type"} [Association]
«stereotyped association » cstereotype»
g — — == = — — — ~— | FACE_UoPInstance
{applied_stereotype = FACE_EndPoint} [Class]
«metaconstraint» ustereotype

< - — — — — — — — — FACE_TSNodeConnection
{umIRole = "informationTarget"} [InformationFlow]

Figure 7-143: FACE_UoPInputEndPoint

FACE Conformance/OCL Constraints

[1] FACE_UoPInputEndPoint.uoPEndPointConsistentWithRealize A FACE_UoPInputEndPoint's connection may
be eithera FACE_ ClientServerConnection or
FACE_PubSubConnection whose
messageExchangeTypeis Outbodedsage.

FACE_UoPInstance

Package Integration Model

isAbstract: No

Generalization: FACE _IntegrationElement
Extension Class

Description

A FACE_UoPInstance represents an instancespkaific FACE_UnitOfPortability (UoP) within the system bounded by an
integration model. An integration model can contain multiple instances ofthe same UoP.
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«stereotyper
FACE_IntegrationElement

[Element]
«stereotyper cstereotyper
FACE_Lé?PInStance «stereotyped relationship » N UAF::Resources:: Taxonomy:: k

ass] =020 - — —"= = — — — - - —

[. ] {stereotype = FACE_Implements} Software
attributes cl |
+configurationURI : String [0..1] = [Class] |
«stereotype» _«metaconstraint» |

ametaconstraint»
£ — — — — — — — — - FACE_Implements {umlRole = "supplier"}
{umIRole = "client"}

[Dependency]
«stereotyped association» «ster.eotype» -
F == == = = — = - FACE_UnitOfPortability
{applied_stereotype = FACE_Realize} [Class]
«stereotype»

«metaconstraint» .
e — — = = = = = — - FACE_Realize
{umlRole = "memberEnd[0].type"}

[Association]
«metaconstraint» «stereotype> .
&< — — — — — — — — 4 FACE_UoPEndPoint
{umIRole = "owner"} [Class]
«metaconstraint» «stereotype

E - — - - — = — — FACE_EndPoint
{umlRole = "memberEnd[0].type™}

[Association]
«stereotyped association» «stereotype»
Mamolied storectvne = FAGE EndPoi t9 FACE_UoPInputEndPoint
{applied_stereotype = _EndPoint} [Class]
«sterectyped association » «stereotype
r—- - - — — — — = = FACE_UoPOutputEndPoint
{applied_stereotype = FACE_EndPoint} [Class]

Figure 7-144: FACE_UoPlInstance
Attributes

configurationURI ; String[0..1]

FACE Conformance/OCL Constraints

[1] FACE_UoPInstance.endPointsConsistentWithRealize |If a FACE_UoPInstance "A"realizes a
FACE_UnitOfPortability "B", then Amust haveone
unique FACE_UoPEndPointthatrealizes each of B's
FACE_PubSubConnections, one unique
FACE_UoPInputEndPointthatrealizes each of B's
FACE_ClientServerConnections,andone
FACE_UoPOutputEndPoint that realizes each of B's

148 FACE Profile for UAF, versiord .0



FACE_ClientServerConnections. AFACE_UoPInstanc
may have no additional FACE_UoPEndPoints.

FACE_UoPOutputEndPoint

Package Integration Model
isAbstract: No
Generalization: FACE_UoPEndPoint

Description

A FACE_UoPOutputEndPoint is a specialization ofa FACE_UoPEndPoint providing an endpoint whichis used to output
data from a FACE_UnitOfPortability (UoP).

«stereotypey
FACE_UoPEndPoint
[Class]
«stereotype»
FACE_UoPOutputEndPoint cstereotypes
[Class] o _ _ cmetaconstaint |yl o
{umIRole = "memberEnd[1].type"} [Association]
- «stereotype»
e — «Eter@typ_edisscl:latl_on A FACE_UoPInstance
{applied_stereotype = FACE_EndPoint} [Class]
) stereotype»
taconstraint ‘
e — — dneacnsiat_ | FACE_TSNodeConnection
{umlIRole = "informationSource™} [InformationFlow]
Figure 7-145: FACE_UoPOutputEndPoint
FACE Conformance/OCL Constraints
[1] FACE_UoPOutputEndPoint.onlyOneConnection A FACE_UoPInputEndPoint may be the
destination of at most one

FACE_TSNodeConnection.

[2] FACE_UoPOutputEndPoint.uoPEndPointConsistentWithRealizi A FACE_UoPInputEndPoint’'s connection me
be eithera FACE_ClientServerConnection o
FACE_PubSubConnection whose
messageExchangeTypeis InboundMessage

FACE_ViewAggregation
Package Integration Model

isAbstract: No
Generalization: FACE_TransportNode
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Description

A FACE_ViewAggregation represents of aninstance of aggregation of data from multiple incoming views into a single
outgoing view type, including transformation of input datshat required by the output view type.

«stereotype»
FACE_TransportNode
[Class]

T

«stereotype»
FACE_ViewAggregation
[Class]

Figure 7-146. FACE_ViewAggregation

FACE_ViewtFilter

Package Integration Model
isAbstract: No
Generalization: FACE_TransportNode

Description

A FACE_ViewFilter represents of aninstance of afilter of data allowing a viewto either pass through a filter, orto be
fitered out (i.e., not passed through). A FACE_ \igiter performs no transformation of data.

«stereotype»
FACE_TransportNode
[Class]

I

«stereotype»
FACE_ViewFilter
[Class]

Figure 7-147: FACE_ViewFilter

FACE Conformance/OCL Constraints

[1] FACE_ViewkFilter.viewlsConsisten A FACE_ViewFilter must use the same FACE_PlatformView on itsinput a
output.

FACE_ViewsSink

Package Integration Model
isAbstract: No
Generalization: FACE _TransportNode

Description

A FACE_ViewSink isa FACE_TransportNode thatonly receives a View.
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«stereotype»
FACE_TransportNode
[Class]

T

«stereotype»
FACE_ViewSink
[Class]
Figure 7-148 FACE_ViewSink
FACE Conformance/OCL Constraints

[1] FACE_ViewSink.viewSinkConnected ToUoPOutputEndPt A FACE_ViewSink may only be connectedto a
FACE_UoPOutputEndPoint.

FACE_ViewSource

Package Integration Model
isAbstract: No
Generalization: FACE_TransportNode

Description
A FACE_ViewSourceis a TransportNode that only provides a View.
«stereotype»

FACE_TransportNode
[Class]

f

«stereotype»
FACE_ViewSource
[Class]

Figure 7-149: FACE_ViewSource

FACE Conformance/OCL Constraints

[1] FACE_ViewSource.viewSourceConnectedT&UrputEndPoint A FACE_ViewSource may only be connected to
FACE_UoPInputEndPoint.

FACE_ViewTransformation
Package Integration Model

isAbstract: No
Generalization: FACE_TransportNode

Description

A FACE_ViewTransformation represents aninstance of transformation of data from one view type to another.
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«stereotype>
FACE_TransportNode
[Class]

T

«stereotype»
FACE_ViewTransformation
[Class]

Figure 7-150. FACE_ViewTransformation

FACE_ViewTransporter

Package Integration Model
isAbstract: No
Generalization: FACE_TransportNode

Description
A FACE_ViewTransporter represents the use of a TransportChannelwith the intent of moswgser it.
«stereotype»

FACE_TransportNode
[Class]

T

«stereotype»
FACE_ViewTransporter
[Class]

attributes
+channel : FACE_TransportChannel [1]

Figure 7-151: FACE_ViewTransporter
Attributes
channel :FACE_TransportChanngl]

FACE Conformance/OCL Constraints

[1] FACE_ViewTransporter.viewlsConsiste A FACE_ViewTransporter mustuse the same FACE_PlatformView ¢
its inputand output.

7.1.1.3 FACE_UAF_Profile::FACE Data Architecture::Traceability Model
FACE_ConnectionTrace

Package Traceability Model

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association
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Description

Used to connect FACE_ConnectionTraceability Set elements to their associated FACE_Connections.

«stereotypen
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_ConnectionTrace

[Association] «metaconstraint» (steredtype» T T T T T T T T T )
_________ = FACE_ConnectionTraceabilitySet |
{umlRale = "memberEnd[0] type"t [Class)] [ — — — — | |
I |
I |

«stereotypen . |
i . «stereotyped association» |

_ _ _«metaconstraint> | pACE comnection « ‘X'eObPedassociation
{umlRole = "memberEnd[1].type"t [Class] {applied_stereotype = FACE_ConnectionTrace} |
|
|
|

. «stereotype» .
— _ _«metaconstraints .| pACE_AbstractConnection | “Stereotypedassociaions |
{umliRole = "memberEnd[1] type"} [Class] {applied_stereotype = FACE_ConnectionTrace}

| «metaconstraint»

| umlRole = "memberEnd[1].aggregation"}
e —_

| «metaconstraint»

|{um\RoIe = "memberEnd[1].multiplicity"}
e [ES—

— — =
| «metaconstraint»

| fumlRole = "memberEnd[1].name"}

é__

Figure 7-152 FACE_ConnectionTrace

Constraints

[1] FACE_ConnectionTrace.memberEnd[0].type The value forthe memberEnd[0].type metaproperty mustb
stereotyped by «<FACE_ConnectionTraceability Set>.

[2] FACE_ConnectionTrace.memberEnd[1].aggrega none

[3] FACE_ConnectionTrace.memberEnd[1].multiplic

©

*

[4] FACE_ConnectionTrace.memberEnd[1].name  Based onthe stereotype of the memberEnd[1].type

metaproperty:

= specialization of «<FACE_Connection», memberEnd[1].ne

is "Connection"

= «FACE_AbstractConnection», memberEnd[1].name is

"abstractConnection"
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[5] FACE_ConnectionTrace.memberEnd[1].type The value forthe memberEnd[1].type metaproperty mustb
stereotyped by one ofthe following:
A specialization of «<FACE_Connection»
«FACE_AbstractConnection»

FACE_ConnectionTraceabilitySet

Package Traceability Model

isAbstract: No

Generalization: FACE_TraceabilityElemenEACE_TraceableElement
Extension Class

Description

A FACE_ConnectionTraceabilitySetis used to relate a set of FACE_Connections and/or FACE_AbstractConnections to a
of FACE_ Traceability Points.

«stereotype» «stereotype»
FACE_TraceabilityElement FACE_TraceableElement
[Element] [Element]
«stereotype» stereotype
« »
FACE_ConnectionTraceabilitySet metaconstraint
- cl Yy e — — — heomrEm FACE_ConnectionTrace
[Class] {umiRole = "memberEnd[0] type"} [Association]
«stereotyped association» «stereotype»
- = - - = — — — — —_ — > FACE_AbstractConnection
{applied_stereotype = FACE_Connection Trace}
[Class]
e «stereotype»
- — _«stﬁreo_typgi assoclation» - __ = FACE_Connection
{applied_stereotype = FACE_Connection Trace} [Class]

Figure 7-153: FACE_ConnectionTraceabilitySet
FACE_TraceabilityElement

Package Traceability Model
isAbstract: Yes
Generalization:FACE_Element

Description

A FACE_TraceabilityElement is the root type for defining B®eC E_Traceability Elements of the FACE Architecture
Model.
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«stereotype»
FACE_Element

[Element]
«stereotype» . «stereotype»
FACE TraceabilityElement — — ‘Metaconstiainty = o)k TraceabilityModel
[Element] {umIRole = "owner"} [Package]

Figure 7-154:abstract FACE_TraceabilityElement
Constraints

[1] FACE_TraceabilityElement.owne Elements that are stereotyped by specializations of this abstract stereotype
only be containemh (owned by) elements with the following stereotypes:
«FACE_TraceabilityModel»

FACE Conformance/OCL Constraints

[1] FACE_TraceabilityElement.hasUniqueNar All FACE Traceability Elements must have a unigue na

FACE_TraceabilityPoint

Package Traceability Model
isAbstract: No

Generalization: FACE_ModelElement
Extension Class

Description

A FACE_TraceabilityPointis used to document the relationship betweg@E FraceableElementand an externalmodel.
The reference attribute is a reference to the external model. The rationale attribute is used to document the reasoning bet
the Trace.

«stereotype»
FACE_ModelElement
[Element]
«stereotype» . «stereotype»
FACE_TraceabilityPoint k& — — - metaconstraints = = = | chcE ElementTrace
[Class] {umlIRole = "memberEnd[1].type"} [Association]
attributes
+rationale : String [0..1]
+reference : String [0..1] =
= — _ «stereotyped assoclation» FACE ;'itafcee.:g'z;ement
{applied_stereotype = FACE_ElementTrace} - [Element]

Figure 7-155: FACE_TraceabilityPoint
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Attributes

rationale : String[0..1]

reference :String[0..1]

FACE_TraceableElement
Package Traceability Model
isAbstract: Yes

Extension Element

Description

A FACE_TraceableElementis used to capture traceability to other models.

«stereotype»
FACE_TraceableElement «metaconstraint» cstereotype
[Element] = — {:mIR;Ie:"m:mb;Eng[D]t_ - — —FACE_EIeme.ntTrace
type'} [Association]
- «stereotype»
L «stereotyped association» - pACE Traceability Point
{applied_stereotype = FACE_ElementTrace} [Class]

Figure 7-156:abstract FACE_TraceableElement
FACE_UoPTrace

Package Traceability Model

isAbstract: No

Generalization: FACE__AbstractAssociation
Extension Association

Description

Used to connect FACE_UoPTraceabiligtSto their associated FACE_UnitOfPortability (UoPs).
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«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_UoPTrace
[Association] . «stereotype»
L metaconstranb 5 pacE_UoPTraceabilitySet| —
{umIRole = "memberEnd[0].type"} [Class] |
| «stereotyped association»
| {applied_stereotype = FACE_UoFTrace}
metaconstraint ustereotypen |
« » . .
________ = FACE_UnitOfPortability < —
{umIRole = "memberEnd[1].type"} [Class]

| «metaconstraint»

I{um IRole = "memberEnd[1].aggregation”}

e —_— —_— — —
«metaconstraint»
{umIRole = "memberEnd[1].multiplicity"}
é —_— —_— — —
_____ | .
| «metaconstraint»
{umIRole = "memberEnd[1].name"}
é —_ —_ = =

Figure 7-157: FACE_UoPTrace

Constraints

[1] FACE_UoPTrace.memberEnd[0].type The value forthe memberEnd[0].type metaproperty mustbe
stereotyped byFACE_UoPTraceability Set».

[2] FACE_UoPTrace.memberEnd[1].aggregat none
[3] FACE_UoPTrace.memberEnd[1].multiplicit 0..*

[4] FACE_UoPTrace.memberEnd[1].name  "uop”

[6] FACE_UoPTrace.memberEnd[1].type The value for thenemberEnd[1].type metaproperty mustbe
stereotyped by «FACE_UnitOfPortability .

FACE_UoPTraceabilitySet

Package Traceability Model
isAbstract: No

Generalization: FACE_TraceabilityElemenEACE_TraceableElement
Extension Class
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Description

A FACE_UoPTraceabilitySet is used to relate a set of FACE_UnitOfPortgbititl’s) and/or FACE_ AbstractUoPs to a set
of FACE_ Traceability Points.

astereotype» «stereotype»
FACE_TraceabilityElement FACE_TraceableElement
[Element] [Element]
T sterectype T «stereotype»
« » ametaconstraint»
FACE_UoPTraceabilityset & — — — — — — — — — —FACE UoPTrace
[Class] {umIRole = "memberEnd[0].type"} [Association]
- tereotype»
stereotyped association “s
L Lsereolpedassoadlony ) FACE_UnitOfPortability
{applied_stereotype = FACE_UoPTrace} [Class]

Figure 7-158 FACE_UoPTraceabilitySet
7.1.1.4 FACE_UAF_Profile::FACE Data Architecture::UoP Model
FACE_AbstractConnection

Package UoP Model

isAbstract: No

Generalization:FACE ElementFACE_TraceableElement
Extension Class

Description

A FACE_AbstractConnection captures the inputand output characteristics of a FACERcilisrby specifyingdata ata
Logicalor Conceptuallevel.
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«stereotype» «stereotype»
FACE_Element FACE_TraceableElement
[Element] [Element]
«stereotype»
FACE_AbhstractConnection ¢ d relationshi «stereotype»
[Class] — — _«s_ereo_typi refationship» - _ N UAF::Operaticmal::Strunture::e
{stereotype = FACE_Implements} OperationalPort
[Port]
e — — — «Eetﬂ:orﬁtramt»_ o «stereotype»
{umIRole = "client"} FACE_lmplements —
[Dependency]
«metaconstraint» «stereotype»
- - EI_-“— b_E_dO_t — — — |FACE_AbstractView
{umIRole = "memberEnd[0].type"} [Association]
«stere otyped association» «stereotype»
- = = == = = — = — = FACE_ConceptualView
{applied_stereotype = FACE_AbstractView} [Class]
«stereotyped association» «stereot'ype»'
- — — — — — — — — — — »FACE_LogicalView
{applied_stereotype = FACE_AbstractView} [Class]
«metaconstraint» «stereotype
< - = - — = — — — — — — |FACE_EndPoint

{umIRole = "memberEnd[1].type"}

«stereotyped association»

{applied_stereotype = FACE_EndPoint}
«metaconstraint»

{umIRole ="owner"}

«metaconstraint»

{umIRole = "memberEnd[1].type"}

«stereotyped association»

{applied_stereotype = FACE_ConnectionTrace}

«metaconstraint»

é ________ e —
{umIRole = "memberEnd[1].type"}

< «stereotyped association»

{applied_stereotype = FACE_Realize}

< «metaconstraint»

{umIRole ="informationSource"}
«metaconstraint»
&« — — — — =2 == - — —

{umIRole = "informationTarget"}

Figure 7-159: FACE_AbstractConnection

FACE Profile for UAFversion1.0

[Association]

FACE_AbstractUoP

«stereotype»

[Class]

FACE_ConnectionTrace

«stereotype»

[Association]

«stereotype»

[Class]

FACE_ConnectionTraceabilitySet

FACE_Realize

«stereotype»

[Association]

FACE_Connection

«stereotype»

[Class]

«stereotype»
FACE_OperationalExchange
[InformationFlow]

=

«metaconstraint»

{umIRole = "supplier”}
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Constraints

[1] FACE_AbstractConnection.ownt Elements with this stereotype may only be containedin (owned by) elemeni
the stereotypeFACE_AbstractUoP»

FACE_AbstractUoP

Package UoP Model

isAbstract: No

Generalization: FACE_UoPElemenEACE_TraceableElement
Extension Class

Description

A FACE_AbstractUoP is used to capture the logical specification of a FACE_UnitOfPortability (UoP).

«stereotype» «stereotype»
FACE_UoPElement FACE_TraceableElement
[Element] [Element]
«stereotype» «stereotype»
FACE—[‘?:I;’::;;CNDP «stereotyped relationship» UAF::Operational::Structure:: < 1
{stereotype = FACE_Implements} OperationalPerformer
[Class] «metaconstraint»
IRole =" lier"
«metaconstraint» «stereotypes fumile = euepiert

e - - == = = = FACE_lmplements — — —
{fumlRole = "client"}

[Dependency]
— _«stirmiypgi afoc'_a"oﬂ” — «stereotype»
tapplied_stereotype = FACE_EndPointt | FACE_AbstractConnection
le ametaconstraint» [Class]
{umIRale = "owner"t
«stereotype»

«metaconstraint» "
= - — — — — - — — — FACE_EndPoint
{umiRole = "memberEnd{0] typs"} [Association]

«stereotyped association» ::stereotype» o
_________ FACE_UnitOfPortability
{applied_stereotype = FACE_Realize} [Class]
«stereotype»

«metaconstraint» .
e — — — — — = = = = FACE_Realize
{umlRole = "memberEnd[1] type"} [Association]

Figure 7-160: FACE_AbstractUoP
FACE Conformance/OCL Constraints

[1] FACE_AbstractUoP.onlyLogicalOrOnlyConceptt A FACE_AbstractUoP mustbe entirely logical or entirely
conceptual. (Its FACE_AbstractConnections allmust have
logicalView set and conceptualView not set or allmusthave
theirconceptualView set and their logicalView not set.)

FACE_AbstractView

Package UoP Model
isAbstract: No
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Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to identify te FACE conceptualand FACE_LogicalViews that express the data exchanges for
FACE_AbstractConnection components.

«stereotype»
FACE_AbstractAssociation
[Association]
T . «stereotype» | — — — — — — — — — |
(sterectypen «netaconstrainty - FACE_AbstractConnection
FACE_AbstractView {umIRole = "memberEnd[0] type"} - [Class] — — |
[Association] | I
. raint «stereotype» I |
- — ime“_accim ramnty, —.9FACE_ConceptuaNiew = — J I
{umIRole = "memberEnd[1].type} [Class] «stereotyped association»
{applied_stereotype = FACE_Abstract\iew} |
. «stereotype» |
«metaconstraint»
———————— > FACE_LogicalView & — — — — — — — — — — d
{umlRole = "memberEnd[1].type"} [Class] «stereotyped association»

{applied_stereotype = FACE_AbstractView}

| «metaconstraint»

[{umlIRole = "memberEnd[1].multiplicity"}

6 ______
| «metaconstraint»
e - — — _ _ _ |{umIRoIe = "memberEnd[1].aggregation”}
1 «metaconstraint»
e — — - - _ _ I{umIF!oIe = "memberEnd[1].name"}

Figure 7-161: FACE_AbstractView
Constraints

[1] FACE_AbstractView.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by «<FACE_ AbstractConnection».

[2] FACE_AbstractView.memberEnd[1].aggregati none
[3] FACE_AbstractView.memberEnd[1].multiplicit 0..1

[4] FACE_ AbstractView.memberEnd[1].name Based onthe stereotype of the memberEnd[1].type metagrop
= Specialization of <FACE_ConceptualView»,
memberEnd[1].name is "conceptualView"
= Specialization of «<FACE_LogicalView», memberEnd[1].narmr
is "logicalView"
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[5] FACE_AbstractView.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by one ofthe following:
Specialization of k<FACE_ ConceptualView»
Specialization of k<FACE_ LogicalView»

FACE_BackingComponent

Package UoP Model

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

The FACE_BackingComponent identifies the FACE_SupportingComponents that are required for a
FACE_UnitOfPortability.

«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_BackingComponent «metaconstraint» astereotypen
[Association] [ — — — — ' — — — — > FACE_UnitOfPortability — — — |
{umlRole = "memberEnd[0] type"} [Class]
«stereotyped association»
I{apphedistereotype = FACE_BackingComponent}
. «stereotype»
_ _ ¢mefaconstraint> | FACE_SupportingComponent < I
{umlRole = "memberEnd[1] type"} [Class]

I «metaconstraint»

I{um\Ro\e = "memberEnd[1] aggregation"}
e — 1

«metaconstraint»

I{um\Ro\e = "memberEnd[1] multiplicity"}
e — 1

I «metaconstraint»
|{um\Ro\e = "memberEnd[1].name"}

e — ]
Figure 7-162 FACE_BackingComponent
Constraints

[1] FACE_BackingComponent.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by «FACE_ UnitOfPortability ».

[2] FACE_BackingComponent.memberEnd[1].aggrega none

[3] FACE_BackingComponent.memberEnd[1].multiplic 0..*
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[4] FACE_BackingComponent.memberEnd[1].name  "supportingComponent"

[5] FACE_BackingComponent.memberEnd[1].type Value forthe memberEnd[1jjpe metaproperty must be
stereotyped by a specialization of
«FACE_SupportingComponent».

FACE_ClientServerConnection

Package UoP Model
isAbstract: No
Generalization: FACE_Connection

Description

A FACE_ClientServerConnectionis a Request/Reply Connection as definedin Section 3.7 of tHeseAQiEaStandard,
Edition 3.Q

«stereotyper» «enumeration»
FACE_Connection FACE_ClientServerRoleEnum
[Class] enumeration literals
Client
Server
«stereotype» ) «stereotype»
FACE_ClientServerConnection e — — _«metaconstraints | FACE_RequestView
[Class] {umIRole = "memberEnd[0].type"} [Association]
+role : FACE_ClientServerRoleEnum [1] = Client
«stereotype»
«stereotyped association» FACE PlatformView
{applied_sterectype = FACE_RequestView} [Class]
] «stereotype»
e — — _«metaconstraint» FACE_ResponseView
{umIRole = "memberEnd[0].type"} [Association]
- astereotype»
_ _ stereotyped association» - o pAeE platformView
{applied_stereotype = FACE_ResponseView} [Class]

Figure 7-163: FACE_ClientServerConnection
Attributes
role : FACE_ ClientServerRoleEnufi]

FACE_ClientServerRoleEnum

Package UoP Model
isAbstract: No
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Description
Indicates the componentrole in a Client/Server communication patssemumeration literals are:
1 Client-

i Server-

FACE_ComponentFramework

Package UoP Model

isAbstract: No

Generalization: FEACE_SupportingComponent
Extension Class

Description

A FACE_ComponentFramework is an application framework as defined in Section 3.2.4 of th@ E&@iEabtandard,
Edition 3.Q

«stereotype»
FACE_SupportingComponent
[Class]

«stereotype»
FACE_ComponentFramework
[Class]

Figure 7-164: FACE_ComponentFramework
FACE_ComponentTypeEnum

Package UoP Model
isAbstract: No

Description
Indicates the FACESpecific componenttype of the componéigenumeration literals are:

1 PortableComponent

1 PlatformSpecificComponent

FACE_Connection

Package UoP Model

isAbstract: Yes

Generalization: EACE_ElementEACE_TraceableElement
Extension Class

Description

A FACE_Connectionis a communication endpoint on a FACE_UnitOfPortability (UoP). AFACE_Connection is eithera
Publisker, Subscriber, Client, or Server. The messageType specifies the FACE_ PlatformView thatis transmitted through tl
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endpoint. If period is not specified, the endpoint is aperiodic. If period is specified, the value is the period of theiendpo

seconds.
usterentypes wstereotypes
FACE_Element FACE_ TraceableElement
[Element]

[Element]

i T

«stereotypes
FACE_Connection
[Class]
+period : Real [1]=-10

+synchronizationStyle | FACE_SynchronizationStyleEnum [1] = NonBlocking

Figure 7-165:abstract FACE_Connection

Attributes

period : Real[1]

«enumerations
FACE_SynchronizationStyleEnum

enumeration lterals
Blocking
MNanBlocking

«stereotyped relationships»

{stereotype = FACE_Implements}

«metaconstraints

é __________
{umiRale = "client}
«metaconstraints

e — — SR

{umIRole = "memberEnd(0] type"}
«stereotyped association»
{applied_stereotype = FACE_Realize}
«metaconstraints
e — — TR

{urniRole = "memberEnd[1]type"}

wstereotyped associations

=
{applied_sterentype = FACE_ConnectionTrace}

«metaconstraints

{urniRole = "memberEnd[1]type"}

«stereotyped association»

{applied_stereotype = FACE_EndPoint}

«metaconstraints

{umIRole = "owner"}

«metaconstraints

{umiRole = "memberE nd[1] type"}

wstereotyped associations

{applied_stereotype = FACE_Realize}

wmetacanstraints

{umliRole = "informationTarget'}

wmetacanstraints

{umiRale = "informationSource"}

synchronizationStyle FACE_ Synchronization Style Enuii

Constraints

[1] FACE_Connection.owne Elements that are stereotyped by specializations of this stereotymainée contained

“stereotypes
UAF:Resources: Structure:
ResourcePort

[Fart] ‘
| «metaconstraint»

— -

«stereotypes
FACE_Implements
[Dependency]

|{umiRoie = "supalier"}

—_ — 4

astereatypes
FACE_Realize «metaconstraint»
[Association] jumIRale = "membgrEnd 1.bype’)

ustereotypen

- FACE_AbstractConnection e — |

[Class]

«sterentypes «metaconstraints
FACE_ConnectionTrace | — —

g
umIRole = "'memberEnd(0] type"
[Assaciation] ( | 0] bype"}

“Sereotypes |

FACE_ConnectionTraceability Set =
[Classg]

wstereotypes
FACE_EndPoint “metaconstraint:

[Association] 7{uﬁRcﬁa :TmpmberEnd[U] Lype"}

|
wstereotypes |
FACE_UnitOfPortability .-
[Class]

astereotypes X
FACE Realize imetacunstramt»

[Association] {umiRole = "memberEnd[D] type"}

I
wstereotypes |
FACE UoPEndPoint = —
[Class]

«stereotypes
FACE_ResourceExchange
[InformationFlow]

in (owned by) elements with the stereotype «FACE_UnitOfPortability»
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FACE Conformance/OCL Constraints

[1] FACE_Connection.realizationTypeConsistt If a FACE_Connectionrealizes an FACE_AbstractConnection, its
requestType aesponseType or both (for
FACE_ClientServerConnections) or its message Type (for
FACE_PubSubConnections) mustrealize eitherthe
FACE_ AbstractConnection's logicalView or a logical Viewthat mi
realize the FACE_AbstractConnection's conceptualView.

FACE_DesignAssurancelLevelEnum

Package UoP Model
isAbstract: No

Description

Indicates the safety and hazard Design Assurance Level (DAL) assigned to a conjsosremteration literals are:

T A-
T B-
T C-
T D-
T E-

FACE_DesighAssuranceStandardEnum

Package UoP Model
isAbstract: No

Description

Indicates the FACHertinent safetygritical Design Assurance Standard thatapplies to a comptiseumeration literals
are:

1 DO _178B_ED 12B
1 DO_178C_ED_12€C

FACE_LanguageRunTime

Package UoP Model

isAbstract: No

Generalization: FACE_SupportingComponent
Extension Class

Description

A FACE_LanguageRunTime is a language-time as defined in Section 3.2.3tbe FACETechnicabtandard, Edition 3.0
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«stereotype»
FACE_UoPElement

[Element]
«stereotype»

FACE_SupportingComponent ) astereotype»

[Class] = — — — _metaconstraint» - _ _ FACE_BackingComponent
{umlIRole = "memberEnd[1].type™} - [Association]
«stereotyped association» uster.eotype» e
&= — — — — = — — — — — — — FACE_UnitOfPortability
{applied_stereotype = FACE_BackingComponent} [Class]

Figure 7-166; FACE_LanguageRunTime
FACE_LifeCycleManagementPort

Package UoP Model

isAbstract: No

Generalization: EACE_ModelElement
Extension Class

Description

A FACE_ LifeCycleManagementPort is used to define thedifele interface forthe component. The messageExchangeType
attribute defines the direction of thielicycle message relative to the FACE_UnitOfPortability (UoP).
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asterectypes «enumeration»
FACE_ModelElement FACE_MessageExchangeTypeEnum
[Element] enumeration lierals
Inboundiessage
OutboundiMessage
«stereotypes
FACE_LifeCycleManagementPort «stereotype»
[Class] astereotyped relationship» UAF: Resources: Structure
+messagebExchangeType | FACE_MessageExchangeT ypeEnum [1]=\nboundMessage_ - {_Stere_utyp_e :?ACE7I$\e%n§ - ResourcePort
[Part]

«stereotype»
«metaconstraints vP

e — — — 2T - — 4 FACE_Implements
{umliRole = "client"} [Dependency]
«metaconstraint» «sterectype»

e e e R | FACE_MessageType

fumlRole = "memberEnd[0] type"} [Association]

; cuned iati «stersotypes
L _tdlerecypedassodalion® - o) FACE. PlatformView

{applied_stereotype = FACE_MessageType} [Class]

«metaconstraints sstereotypen
e — — — D T - - — 4 FACE_EndPoint
{umliRole = "memberEnd[1] type"} [Association]

«stereotyped associations

«stersotypen

fapplied_stereotype = FACE_EndPoint} FACE_UnitOfPortability
ametaconstraint» 3 [Class]
fumliRole = "owner'"}
«metaconstraint» sstereotypen
{umiRale = "informationTarget"t FACE_ResourceExchange

wrstaconstraint » [InfarmationFlaw]

{umiRole = "informationSource"}

Figure 7-167: FACE_LifeCycleManagementPort

Attributes

messageExchangeTypEACE_MessageExchangeTypeEnin

Constraints

[1] FACE_ LifeCycleManagementPort.own Elements with this stereotype may only be containedin (owned by)
elements with the stereotype «FACE_UnitOfPortability»

FACE_MessageExchangeTypeEnum

Package UoP Model
isAbstract: No

Description

TheFACE_MessageExchangeTypeEnum enumeration captures the options for the message exchange type ofa
FACE_UnitOfPortability (UoP) port as defined by the TS Interftseenumeration literals are:

1 InboundMessage
i OutboundMessage
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FACE_PartitionTypeEnum

Package UoP Model
isAbstract: No

Description

The FACE_ PartitionTypeEnum enumeration captures the OS API types fora FACE_UnitOfPortability (UoP) as defined by
the FACE Operating System Segment (O8Sgnumerationliterals are:

1 POSIX-
1 ARINC653-

FACE_ProfileEnum

Package UoP Model
isAbstract: No

Description

The FACE_FaceProfileEnum enumeration captures the OS API subsets fora FACE_UnitOfPortability (UoP) as defined by
the Operating System Segment (O&S)enumeration litals are:

1 GeneralPurpose
1 Security-

1 SafetyBase

1 SafetyExtended

FACE_ProgrammingLanguageEnum

Package UoP Model
isAbstract: No

Description

The FACE_ ProgrammingLanguageEnum enumeration captures the options for programming language API bindings as
defined by Section 3.14 of the FAQE chnicabtandard, Edition 3.0ts enumeration literals are:

1T C-

1 CPP-
1 Java-
1 Ada-

FACE_PubSubConnection

Package UoP Model
isAbstract: Yes
Generalization: FACE__Connection
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Description

A FACE_PubSubConnectionis a FACE_Que@ognection ora FACE_SinglelnstanceMessageConnection. The
messageExchangeType attribute defines the direction of the message relative to the FACE_UnitOfPortability (UoP).

<stereotypen «enumeration»
FACE Connection FACE_MessageExchangeTypeEnum
_[Class] enurmeration literals
InboundMessage
T OutboundMessage
«stereotype» ) «stereotype»
FACE_PubSubConnection e — — _«metaconstraints __ _| FACE_MessageType
[Class] {umiRole = "memberEnd[0].type"} [Association]
+HnessageExchangeType : FACE_MessageExchange TypeEnum [1] = InboundMessage

«stereotyped association» «stereotype»

—————————— > FACE_PlatformView
{applied_stereotype = FACE_MessageType} [Class]

Figure 7-168:abstract FACE_PubSubConnection
Attributes

messageExchangeTypEACE_MessageExchangeTypeEnin

FACE_QueuingConnection

Package UoP Model
isAbstract: No
Generalization: EACE__PubSubConnection

Description
A FACE_QueuingConnectionis a FACE_PubSubConnection that supports buffering/queuing as defined in Section 3.8 of
FACETechnicaltandard, Edition 3.0

«stereotype»
FACE_PubSubConnection
[Class]

T

«stereotype»
FACE_QueuingConnection
[Class]

+depth : Integer [1] = O

Figure 7-169: FACE_QueuingConnection
Attributes

depth :Integenl]

FACE Conformance/OCL Constraints

[1] FACE_QueuingConnection.depthVa A FACE_QueuingConnection's queue depth must be greatertha
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FACE_RAMMemoryRequirements

Package UoP Model

isAbstract: No

Generalization: FACE_ModelElement
Extension Class

Description

A FACE_RAMMemoryRequirements defines memory resources required by a FACE_UnitOfPortability (UoP).

«stereotype»
FACE_ModelElement
[Element]
«stereotype»
FACE_RAMMemoryRequirements < y
Class ; «stereotype»
TheanStackM [ - ! 0.1=0 e — — «_met_acon_strﬂnt»_ — — {FACE_UoPResource
eapotackiviin - Integer [U.. 1] = {umIRole = "memberEnd[1].type"} i ati
+heapStackMax : Integer [0..1] = 0 [Association]
+heapStackTypical : Integer [0..1]=0
+HextMax : Integer [0..1] =0 «stereotype»
+roDataMax : Integer [0..1] =0 «stereotyped association» . .
+dataMax : Integer [0..1]1=0 s - — — vpec assogaom | FACE_UnitOfPortability
+bssMax : Integer [0..1]= 0 {applied_stereotype = FACE_UoPResource} [Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-170. FACE_RAMMemoryRequirements
Attributes
bssMax: Integerf0..1]

dataMax :Integeff0..1]
heapStackMax Integei0..1]
heapStackMin integer0..1]
heapStackTypicaltnteger0..1]
roDataMax :Integer0..1]

textMax : Integer0..1]
Constraints

[1] FACE_RAMMemoryRequirements.own Elements with this stereotype may only be containedin (owned by)
elements with the stereotype «FACE_UnitOfPortability»
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FACE_RequestView

Package UoP Model

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to identify the FACE_PlatformView that specifies the request message fora FACE Client/Server connection.

«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_RequestView
[Association] «metaconstraint» «stereotypen
———————— = FACE_ClientServerConnection —
{umIRole = "memberEnd[0].type"} [Class] |
| «stereotyped association»
{applied_stereotype = FACE_RequestView}
¢ traint «stereotype» |
o (MTACNSTANR 5 FACE PlatormView <« — — -
{umIRole = "memberEnd[1].type"} [Class]

«metaconstraint:»

l{umIRoIe ="memberEnd[1].aggregation"}

e —_— =

«metaconstraint»

{umIRole ="memberEnd[1].multiplicity"}
é —_— =

l «metaconstraint»

I{umIRoIe ="memberEnd[1].name"}
e — —

Figure 7-171: FACE_RequestView

Constraints

[1] FACE_RequestView.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by «<FACE_ ClientServerConnection».

[2] FACE_RequestView.memberEnd[1].aggregal none
[3] FACE_RequestView.memberEnd[1].multiplici 1

[4] FACE_ReqestView.memberEnd[1].name "requestType"
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[5] FACE_RequestView.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by a specialization of <FACE_ PlatformView.

FACE_ResponseView

Package UoP Model

isAbstract: No

Generalization: FACE_ AbstractAssociation
Extension Association

Description

Used to identify the FACE_PlatformView that specifies the expected response message fora FACE Client/Server
connection.

«stereotype»
FACE_AbstractAssociation
[Association]
«stereotypen
FACE_ResponseView «metaconstraint» ¢stereotypen
[Association] - — — — — — — — — — — — = FACE_ClientServerConnection | _I
{umIRole = "memberEnd[0] type"} [Class]
|
|
amet <traint» «stereotype» I
————— mEaconstan  _ _ — > FACE_PlatformView |
{umiRole = "memberEnd[1]type"} [Class] < o

«stereotyped association»
{applied_stereotype = FACE_ResponseView}
I «metaconstraint»
I{um\Ro\e = "memberEnd[1].aggregation"}
= -
| «metaconstraint»
umiRole = "memberEnd[1].multiplicity
I{ IRol ! berEnd[1]multiplicity"}
e —_
|
| «metaconstraint»

| lumiRole = "memberEnd[1].name"}
e -
Figure 7-172 FACE_ResponseView

Constraints

[1] FACE_ResponseView.memberEnd[0].type Value forthe memberEnd[0].type metaproperty must be
stereotyped by «<FACE_ ClientServerConnection».

[2] FACE_ResponseView.memberEnd[1].aggrega none
[3] FACE_ResponseView.memberEnd[1].multiplici 1

[4] FACE_ResponseView.memberEnd[1].name  “"responseType"
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[5] FACE_ResponseView.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by a specialization of k<FACE_ PlatformView.

FACE_SinglelnstanceMessageConnection

Package UoP Model
isAbstract: No
Generalization: EACE_PubSubConnection

Description

A FACE_SingleInstanceMessageConnection is a FACE_PubSubConnection that supports single instance messaging as
defined in Section 3.8 ofthe FACEechnicaBtandard, Edition 3.0

«stereotype»
FACE_PubSubConnection
[Class]

I

«stereotype»
FACE_SinglelnstanceMessageConnection
[Class]

Figure 7-173. FACE_SinglelnstanceMessageConnection
FACE_SupportingComponent

Package UoP Model

isAbstract: Yes
Generalization: FACE_UoPElement
Extension Class

Description

A FACE_SupportingComponentis a LanguageRune or ApplicationFramework. The version attribute is the version ofthe
FACE_ SupportingComponent.

«stereotype»
FACE_UoPElement
[Element]
astereotypes t Y
FACE_SupportingComponent i «stereotype»
B PP([)C|aSgS] P < - — — _«metaconstraint» - _ FACE_BackingComponent
P {umlIRole = "memberEnd[1].type"} [Association]
+version : String [1] =
- «stereotype»
< «stereotyped association» FACE_UnitOfPortability
{applied_stereotype = FACE_BackingComponent} B [Class]

Figure 7-174:abstract FACE_SupportingComponent
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Attributes

version : String[1]

FACE_SynchronizationStyleEnum

Package UoP Model
isAbstract: No

Description

The FACE_ Synchronization StyleEnum enumeration captures the options for the synchronization style ofa
FACE_UnitOfPortability (UoP) port as defined by the Transport Services (TS) Intétiaeeumeration literals are:

1 Blocking-
1 NonBlocking-

FACE_Thread

Package UoP Model

isAbstract: No
Generalization;:FACE_ModelElement
Extension Class

Description

A FACE_Thread defines the properties for the schedulinglofead.

«enumeration»
«stereotype» FACE_ThreadTypeEnum
FACE_ModelElement enumeration literals
[Element] Foreground
Background
«stereotype»
FACE_Thread ) «stereotype»
[Class] e — — _metaconstraint» | FACE_UoPResource
+period : Real [1]= 0.0 {umlIRole = "memberEnd[1]type"} [Association]

+timeCapacity : Real [1] = 0.0
+relativePriority : Integer [1]1=0

+relativeCoreAffinity : Integer [1]=0 o «stereotype»
+threadType : FACE_ThreadTypeEnum [1] = Foreground & — isteﬂeotﬂ)ed_as?ma_nonl — — FACE_UnitOfPortability
{applied_stereotype = FACE_UoPResource} [Class]

«metaconstraint»

{umIRole = "owner"}

Figure 7-175: FACE_Thread
Attributes
period : Real[1]
relativeCoreAffinity : Integef1]

relativePriority : Integef1]
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threadType :[FACE_ThreadTypeEnuid]

timeCapacity :Real[1]

Constraints

[1] FACE_Thread.owne Elementswith this stereotype may only be containedin (owned by) elements with the
stereotype «<FACE_ UnitOfPortability »

FACE_ThreadTypeEnum

Package UoP Model
isAbstract: No

Description
Indicates the thread runtimhereground/background characteristic for a compomnenumeration literals are:

1 Foreground
1 Background

FACE_UnitOfPortability

Package UoP Model

isAbstract: No

Generalization:FACE _UoPElemenEACE TraceableElement
Extension Class

Description

A FACE_UnitOfPortability is a PlatformSpecificComponent or PortableComponent.
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«enumerations
FACE_ComponentTypeEnum

PortableCormponent
PlatfarmSpecificC ompanent

cenumerations
FACE_ProgrammingLanguageE num

C
CPP
Java
Ada

«enume rations
FACE_DesignAssurancelevelEnum

moom=

«enumerations
FACE_PartitionTy peEnum

POZIX
ARINCES

«enumerations
FACE_DesignAssurance StandardEnum

DO_1786_ED_128
DO178C°ED12C

«snumerations
FACE_ProfileEnum

GeneralPurpose
Security
SafetyBase
SafetyExtended

«sterectypes «sterectypes
FACE_UoPEleme m FACE_TraceableElement
[Element] [Element]

f

«stereotypes
FACE_UnitOfP ortability
[Class]

+componentType : FACE_ComponentTypeEnum [1] = PortableComponent
+ransportAPlLanguage : FACE_ProgramminglLanguageEnum [1]=C

+designAssurancelevel | FACE_DesignAssuranceley elEnum [0..1]
+partitiontype : FACE_PartitionT ypeEnurmn [1]= ARINCES3

+iesignAssuranceStandard ; FACE DesignAssuranceStandardEnurn [0..1]

+aceProfile : FACE_ProfileEnurm [1]= SafetyExtended

Figure 7-176. FACE_UnitOfPortability

Attributes

componentType FACE_ComponentTypeEnufi]

«stereotyped relationships

«sterectypes
UAF: Resources:Taxonomy.

77777777777 e =
{sterentype= FACE_Implements} Software 1
[Class] |
|
«metaconstraints «stereotypes
- == = e, T T T T FACE_lmplements —«zmetaeengtralm»
fomRole =sfints [Dependency] {uriRale= "supplier}
e — — _smetacondtraints ] «starentypes
{umiRole = "memberEnd[0].type'} FACE_Realize
L ametacanstraints [Association]
{urmiRole = "mermberEnd[1].type'}t
| eslereotyped associations N ssterentypes
{applied_stereotype = FACE_Realize} FACE*['?EI‘):E(;]‘E(U op
le «sterentyped associations FA(?;‘EITIEDPSIWE»
*********** 10
{apliet_stereotype = FACE _Realize) _[0\035;;5 mee
«metaconstraints «stereotypes
= = — — — — — — — — - FACE_BackingComponent
{umiRole = "memberEnd[0].type'} |Association]
| eslereotyped associations N zsterep!ype»
{applied_stereotype = FACE_BackinoComponent}; FACE*SWHTC!T;'::]:O'"po"em
L ametacanstraints F;z‘g’lﬂt}‘f;»_
e | _EndPoint
{umiRole = "memberEnd[0].type'} [Assaciation]
«stereotypes
L _ sdtersotyped associations . FACE_LifeCycleManagementPort
{applied_stersotype = FACE_EndPaint} [Class]
«sterentyped agsociations estorentypes
{applied_stereatype = FAGE_EndPoint} FACE_Connection
le «metaconstraints [Class]
{umiRole = "owner"}
le +metaconstraints ssterentypes
- = — — — — — — = — | FACE_UoPResource
{umiRole = "memberEnd[0].type'} |Association]
«sterentyped associations estermoiypes
tapplied_stereotype= FACE_LoPResurce} | FACE_RAMMemoryRequirements
e emetaconstraints [Class]
{umiRole = "owner"}
= = 7‘817%3&‘5‘@[' assoviations - = «sterentypes
{applied_stereotype = FACE_UoPResource} FACE_Thread
L emetaconstraints [Class)
{urnlRale = "owner}
«metaconstraints stereotypes
- = = — — — — — — — < FACE_UoPTrace
{umiRole = "memberEnd[1].type'} [Asso ciation]
«stereatyped associations astereotypes
{applied_sterectype = FACE_UoPTrace} FACE—UDTJ;':;HI)'I'WSH
«metaconstraints FA::SéEI’ZEgYPIED .
——————————— it
{urniRale = "mermberEnd[0]type"} [Asgwa:‘a::]“"
«stereotyped association s N § ssterentypes !
{applied_derotype= FACE_IOEndpoint} FACE7UnanCFcl:l‘goslsl;mnceEmIpoln(

designAssurancelLeveEACE_DesignAssurancelevelEndin.1]

designAssurance StandarBACE_ DesignAssurance StandardErjond]
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faceProfile :FACE_ProfleEnum[1]
partitiontype :FACE_PartitionTypeEnuri]

transportAPILanguageFACE_ ProgrammingLanguage En{iy

FACE Conformance/OCL Constraints

[1] FACE_UnitOfPortability.connectionsConsistentWithUoPRealiza If a FACE_UnitOfPortability "A" realizes a
FACE_ADbstractUoP "B",then Aand B must
have the same number of connections, and
every FACE_Connection in Amust realize a
unique FACE_AbstractConnémh in B.

If a FACE_UnitOfPortability does not realize
FACE_AbstractUoP, noneof its
FACE_Connections may realize.

FACE_UoPElement
Package UoP Model

isAbstract: Yes
Generalization: FACE_Element

Description

A FACE_UoPElementis the root type for defining the component elements of the UoPModel.

«stereotype»
FACE_Element
[Element]
«stereotype» . «stereotype»
FACE_UoPElement |— —"SPeS1aND o pace yoModel
[Element] {umIRole = "owner’} [Package]

Figure 7-177:abstract FACE_UoPElement
Constraints

[1] FACE_UoPElement.owne Elements tht are stereotyped by specializations of this abstract stereotype may on
contained in (owned by) elements with the following stereotypes:
«FACE_UoPModel»

FACE Conformance/OCL Constraints

[1] FACE_UoPElement.hasUniqueNan All FACE UoP Elements must have a unigue nai
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FACE_UoPResource

Package UoP Model

isAbstract: No

Generalization: FACE_AbstractAssociation
Extension Association

Description

Used to identify system requirements for FACE_ UnitOfPortability (UoP) components.

«stereotype»
FACE_AbstractAssociation
[Association]

«stereotype»
FACE_UoPResource
[Association]

«metaconstraint»

{umlRole = "memberEnd[0] type"}

«metaconstraint»

= FACE_RAMMemoryRequirements

«stereotype» [ — — — — — — — — — — — — —
= FACE_UnitOfPortability — _ _ _ | I
[Class] |
«stereotyped association» |
{applied_stereotype = FACE_UoPResolrce}
«stereotype» |

e

|
{umiRole = "memberEnd[1].type"} [Class] I
|
|
«metaconstraint» «stereotype» «stereotyped association»
_________ - FACE_Thread |, _ _ Sterechpedassoction» = _|
{umlRole = "memberEnd[1] type"} [Class] fapplied_stereotype = FACE_UoPResource}

| <metaconstraint»

|{um|RoIe ="memberEnd[1]. aggregation"}

e —
| «metaconstraint»

[{umIRole = "memberEnd[1] multiplicity"}

| «metaconstraint»

| {umlRole = "memberEnd[1] name"}

Figure 7-178 FACE_UoPResource
Constraints

[1] FACE_UoPResource.memberEnd[0].type

[2] FACE_UoPResource. memberEnd[1].aggrega

[3] FACE_UoPResource.memberEnd[1].multiplic

[4] FACE_UoPResource.memberEnd[1].name

FACE Profile for UAFversion1.0

Value forthe memberEnd[0].type metaproperty must be
stereotyped by «FACE_ UnitOfPortability .

composite
Based onthe EndPoint. memberEnd[1].type value's stereotype
= «FACE_RAMMemoryRequirements»,

memberEnd[1].multiplicity must be 1
= «FACE_Thread», memberEnd[1].multiplicity mustbe 1..*

Based onthe EndPoint. memberEnd[1].type value's stereotype
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= «FACE_RAMMemoryRequirementamemberEnd[1].name
must be "memoryRequirements"
= «FACE_Thread», memberEnd[1].name must be "thread"

[5] FACE_UoPResource.memberEnd[1].type Value forthe memberEnd[1].type metaproperty must be
stereotyped by one ofthe following:
«FACE_RAMMemoryRequireents»
«FACE_Thread»

7.1.2 FACE_UAF_Profile::UAF_FACE_Extended_Stereotypes

This package contains stereotypes for elements not found in the FACE metamodel, but supplementthe FACE metamode
with elements that recognize the larger context of a §iAtemof-systems. The supplemental elements either represent
FACE segments that are not explicitly represented in the FACE metamodel or provide connection between FACE
Components and other components of the systesystems. The FACE_Implements «stéyped relationship»

dependencies in the the steretoype defintions express the correspondence between FACE and UAF metatypes, with add
constraints for the application of FACE stereotypes.

FACE_Implements

Package UAF_FACE_Extended_Stereotypes
isAbstract: No
Extension Dependency

Description

This dependencyindicates that the referencing FACE element is an implementation of the referenced UAF architectural
element. This dependency andits constraintsconstitute the mapping from FACE stéeetypats to UAF stereotyped
elements.

The allowed dependencies in this stereotypeinclude some implementation relationships that cross metatypes. Because
profile forthe FACE adheres as closely as possible to the FACE metamodel, the type ofpré#€&ement might differ

from its corresponding application in a UAF context. The use of Dependency relationships to indicate implementation
enables the representation ofthe intentof the FACE elementcorrectly in the UAFP context.
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Figure 7-179 FACE_Implementsdiagram 1 of 3
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