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INTRODUCTION

This Architecture Technical Governance for the SAE UCS Architecture Model (AS6518) starting at Revision A describes
how the Model is structured and how it is to be interpreted, manipulated and extended by users. The UCS Architecture
Model is expressed by the Unified Modeling Language® (UML®) and various UML Profiles. Technical Governance
describes the purpose of these Profiles and how they are to be applied to the Packages and Diagrams in the Model.

In general terms, the UCS Architecture Model and its user extensions are required to conform to this Technical Governance.
UCS Products are in turn required to conform to the UCS Architecture Model and its user extensions. A conformant
extension of the UCS Architecture Model can be manipulated by UCS tools. UCS Product conformance is defined in the
UCS Architecture Conformance Specification (AS6513).

Technical Governance is expressed through a collection of policies, where each policy describes its motivation, its required
usage, constraints and conformance, the policy itself, and application examples of the policy.

APPLICABILITY

This document applies fo the UCS Architecture Model (AS6518) and to user extensions-6f AS6pH18 for development of
conformant UCS Produdts. This Revision A applies to Revision A (and possibly later reyisions) of AS6518.
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1. SCOPE

This Technical Governance is part of the SAE UCS Architecture Library and is primarily concerned with the UCS Architecture
Model (AS6518) starting at Revision A and its user extensions. Users of the Model may extend it in accordance with AS6513
to meet the needs of their UCS Products. UCS Products include software components, software configurations and systems
that provide or consume UCS services. For further information, refer to AS6513 Revision A or later.

Technical Governance is part of the UCS Architecture Framework. This framework governs the UCS views expressed as
Packages and Diagrams in the UCS Architecture Model.

2. TERMINOLOGY

In this document, all strict textual references to Unified Modeling Language (UML) Metaclasses and Stereotypes will begin

with a capital letter and follow the namlng convent|ons in the apphcable standard All strict textual references to instances

of Metaclasses and Stereety

For example, the UCS

Architectural Model Package and UCS Architecture Technical Goverance PackageThe Ste

Extends DataType. An |
kilograms.

3. REFERENCES

3.1 Applicable Docun

The following publications form a part of this document to the extent specified herein. The latest is

shall apply. The applica

event of conflict between the text of this document and references:¢ited herein, the text of this docu

Nothing in this docume
obtained.
3.1.1  SAE Publication

Available from SAE Inte
and Canada) or +1 724

AS6512A
AS6513A

AS6518A

hstance of this Stereotype is Mass[kg] whose Attribute number@enotes t

ents

ble issue of other publications shall be the issue in effect on the date of th

ht, however, supersedes applicable laws and regulations unless a speci

S

rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 87|
776-4970 (outside USA), www.sae.org.

SAE Unmanned Systems (UxS) Control Segment (UCS) Architecture: Argd
SAE Unmanned Systems (UxS) Control Segment (UCS) Architecture: Co

SAE‘Unmanned Systems (UxS) Control Segment (UCS) Architecture: Arg

Architecture Model comprises the Notices Package, Data Model\Framework Package, UCS

reotype ScalarQuantity
he magnitude of mass in

sue of SAE publications
e purchase order. In the
ment takes precedence.
fic examption has been

7-606-7323 (inside USA

hitecture Description
nformance Specification

hitecture Model

ASGI69A

SAE Data Dicti nnnr 'Ff\r- r\ fxnl'l' L

3.1.2

o o
O\ D ota orotoTaT TICo— oo

adin Cuhar Dhyucical Syctamec
ooy Py ot o yoteris

Object Management Group (OMG) Publications

OMG OMG Unified Modeling Language® (UML®). Version 2.5.1. December 2011. Available online at:
https://www.omg.org/spec/UML/2.5.1.

OMG Service Oriented Architecture Modeling Language (SoaML). Version 1.0.1. May 2012. Available online at:
https://www.omg.org/spec/SoaML/1.0.1.

OMG System Modeling

Language (SysML®). Version 1.6. December 2019. Available online at:

https://www.omg.org/spec/SysML/1.6.
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3.1.3 ISO Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO/IEC 80000 Quantities and Units

3.1.4 ECMA International Publications

Standard EMCA-262 ECMAScript® 2019 Language Specification. 10th edition (June 2019).
3.1.5 U.S. Government Publications

Available from U.S. Army Combat Capabilities Development Command (CCDC), Ground Vehicle Systems Center, 6305 E
11 Mile Rd, Warren, MI 48092.

U.S Government. Data Model Framework (DMF). Version 1.1. April 2020.
3.2 Definitions

':Is'h1is technical governange conforms to the definitions provided in the Data Model Framework and|OMG standards cited in
3.3 Acronyms

CDM Conceptual|Data Model

DMF Data Model|Framework

GUID Global Unigue Identifier

ISO Internationgl Organization for Standardization

LDM Logical Data Model

NFP Non-Functignal Property

OMG Object Manggement Group,

QoS Quality of Sprvice

SOA Service Orignted Architecture

SoaML Service OrientedArchitecture Modeting tanguage

UAF Unified Architecture Framework

uUCs UxS Control Segment

UML Unified Modeling Language

UxS Unmanned System

XML Extensible Markup Language
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4. GENERAL POLICIES

41

4.1.1

Policy on Namespace

Policy Usage and Conformance

This policy applies to the UCS Architecture Model and any derived SAE-managed artifacts delivered in XML format.

41.2

Policy Description and Motivation

This policy defines the UCS convention for declaring the Namespace of XML Artifacts. The policy is intended to avoid
clashes between names from different markup vocabularies.

41.3

The definition Objec

https://lwww.sae.org/AB56969/.

4.1.4 Policy

All UCS XML architecture products will declare the UCS XML Namespace using the UCS
https://www.sae.org/A$6512/ where AS6512 is the designation for the UGS Architecture Lib
Architecture Model. Thig is represented as an xmins XML attribute:

xmins: ucs=“https:/iw

In addition to the Name|
identifier as a local nam

xmins: ucs=“https://wy

415 Policy Example
None.
4.1.6 Policy history

Updated in Revision A f
4.2 Policy on Model L

4.21

Policy Constraints

defined by SAE AS6969 (beginning in Revision A) use ttLe Namespace name

w.sae.org/AS6512/”

space declaration, each release of the UCS*Architecture XML products n
b using a version attribute. For example,for Revision A:

vw.sae.org/AS6512/” version="Revision A”

s)

om AS6522°UCS-TECHGOV-POLICY Namespace.
Anguages

d’Conformance

b Namespace identifier
ary, including the UCS

hust contain the release

Policy Usage ar

This policy applies to the UCS Architecture Model, AS6518, starting at Revision A. The model will conform to this policy.

422

Policy Description and Motivation

This policy identifies the Unified Modeling Language (UML) specifications and industry Profiles of UML to be Applied in the

UCS Architcture Model.
423

Contraints on this policy

Policy Constraints

are established by other policies in this technical governance.
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424 Policy

The UCS Architecture Model shall be expressed in UML 2.5.1 sing industry profiles as determined by the subject matter.
These industry profiles are:

1.

2.

3.

4.

OMG Service Oriented Architecture Modeling Language (SoaML) version 1.0.1
OMG System Modeling Langauge (SysML) version 1.6
OMG Unified Archirtecture Framework (UAF) Profile (UAFP) version 1.0

U.S. Government profiles defined by the Data Model Framework (DMF) version 1.1

In addition, the UCS Architecture Model defines profiles of UML as established in policies in this technical governance. The

UCS Profile Diagrams g
Governance Package.

4.2.5 Policy Examples
None.
4.2.6 Policy History

Original at Revision A.

4.3 Policy on UCS Ar
4.3.1 Policy Usage ar
The policy applies to thq
4.3.2 Policy Descripti

This policy describes th
these Packages.

4.3.3 Policy Constrair
None.
4.3.4 Policy

re-provided-nthe UES-Architecture-UMEProfites Packageof- the- HE€S

Chitecture Model Package Structure

d Conformance

UCS Architecture Model, AS6518;beginning at Revision A. The model w
bn and Motivation

e high level Package structure of the UCS Architecture Model. Further p

ts

Architecture Technical

Il conform to this policy.

blicies will expand upon

The UCS Architecture

Modet—tomprisesfour modetviewsas—showrn i Figure . These model views are the UCS

Architectural Model Package, the UCS Architecture Technical Goverance Package, the Data Model Framework
Package, and NOTICES Package. It will be noted in this terminology that the UCS Architectural Model is a Package within
the UCS Architecture Model.
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pkg Views of UCS Architecture /

NOTICES UCS Architectural Model

(from Model]} (from Modei)

Data Model Framework 1.1 UCS Architecture Technical Governancs{

The Notices Package ¢

abstraction called the C
DataTypes as defined i
AS6969. The Conceptu
service model, a messa

The UCS Architectu r}

Supporting the informati

and the Model Overvigw Package. These Packages are\provided for reference only and are

concerning the Non-Fu
Model are provided in §

bntains publication metadata about the UCS Architecture Model.

[from Model] (from Maodel)

Figure 1 - UCS Architecture Model

| Model is a Package that contains the UCS Arehitecture information
nceptual Model and the Logical Model. These abstractions are based o
the Data Model Framework 1.1 Package (DMF). The DMF includes th
al Model and Logical Model have a related but not identical Package st
je model, and a datamodel. Policies concerning these models are provide

hctional Property Model are.provided in Section 6. Policies concerning
ection 7. See Figure 2.

pkg UCS Architectural Model Package /

UCS Architectural Model |

I—:I + Non-Functional Properties
I—:I + System Use Case Model
|—:| + Conceptual Model

I—:I + Logical Model

(from Model)

model at two levels of

n the abstraction of their
e definitions provided in

ucture. Each contains a

d in Section 5.

bn model is the Non-Functional Propérty Model Package, the System Usfe Case Model Package,

not normative. Policies
the System Use Case

Figure 2 - UCS Architectural Model Packages

The architecture framework for the UCS Architectural Model is provided by the UCS Architecture Technical Governance
Package and Data Model Framework 1.1 Package. The UCS Architecture Technical Governance Package contains
the UCS Architecture Profiles of UML together with this document. The DMF Package is a Government-owned plug-in to
the UCS Architecture Model. It contains Profiles of UML, Technical Governance, and the AS6969 Library of definition
Objects upon which the DMF is based. The DataTypes: Common Package in the DMF contains an example library of
conceptual and logical DataTypes. These DataTypes at the Global Unique Identifier (GUID) level are not used in the UCS
Architectural Model Package. The UCS Architectural Model Package contains its own DataTypes (with unique GUIDs).
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4.3.5 Policy Example
None.
4.3.6 Policy History

Updated in Revision A fi
4.4 General Policy on

441 Policy Usage ar
This policy applies to |
languages, including Sy
4.4.2 Policy Descripti
This policy establishes

make it easier to naviga
models. Additional nami

4.4.3 Policy Constrair

pkg UCS Architecture Framework /

Data Model Framework 1.1 | UCS Architecture Technical Governance|

r:l + Model Metadata |:_"| + UCS Architecture UML Profiles
I—:I + DMF-SPEC-TECHGOV

I—:I + SysMIL 1.5 Libraries

I—:I + Family of Dictionaries Metamodel

+ Value Properties Metamodel

(from Model)
+ Data Model Metamodel
+ Standards Domain

+ Dictionary: AS6969A

+ Dictionary: Domain

PLPIPPLPO

+ DataTypes: Commaon

{from Model)

Figure 3 - UCS Architecture Framework

om AS6522 UCS-TECHGOV-POLICY Architecture Package Structure.
Naming Conventions
d Conformance

NamedElements in the UCS-\Architecture Model. It should be noted tha
ML and UAF, do not formally impose naming conventions.

bn and Motivation
eneral mode| framing conventions. These conventions will promote a uni
e and understand the UCS Architecture Model and associated work produ

hg policies are provided for specific Packages in the UCS Architecture Mo

ts

t UML-based modeling

form modeling style and
cts that reference those
del.

This policy does not ap

444 Policy

iy 1o separately governed third-party content that has been imported into UCS Architecture Model.

NamedElements in the model shall have names that satisfy the regular expression specified below for each category of
name. The regular expressions specified below satisfy JavaScript conventions (ECMA-262) and are used verbatim in name

checks.

Package and Type name conventions permit an underscore “ " prefix during model development that indicates that an
element is work-in-progress and not part of the formal model.
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4441 Package and

Use Case Names

Allow spaces, periods, hyphens, parentheses.

var legalPackageOrUseCaseName

44.4.2 General Type

new RegExp(“~_?[A-Z][a-zA-Z0-9_.() -1*$”);

Names (Classes, Enumerations, Components, Actors)

Type names follow the general “camel case” convention of beginning with an uppercase letter.

var legalTypeName

Service Interfaces allow

new RegExp(“~_?[A-Z][a-zA-Z0-9_-]1*$");

a single preceding “~” character.

var legalTypeNapeConjugate

4443 General Insta
Instance names follow t

var legalInstan

new RegExp(“~~[A-Z][a-zA-Z0-9_]*$");
hce Names (Attributes, Operations)

e general “camel case” convention of beginning with a lowercase letter.

reName = new RegExp(“~[a-z][A-Za-z0-9_]1*$”);

Instance names also pefmit an initial acronym where an acronym consists of at least two uppercase

letter and a digit.

var legalInstan

FeNameAcroPrefix = new RegExp(“~[A*Z][A-Z0-9][A-Za-z0-9_]*¢$’

Enumeration literals follpw the convention of all uppercase letters with digits and underscores.

var legalEnumer

4.4.4.4 Specific Insta
Time stamps:

Except as allowed by th
term timeStamp shall b
for camel case guideling

The Attribute name may

htionAttributeName = new RegExp(“~[A-Z][A-Z0-9_]1*$");

nce Names (Attributes, Operations)

is set of rules,‘all Attributes relating to time or time stamps shall use the
b considered)as the concatenation of the two words “time” and “stamp.” Th
S.

camel case (e.g., prey\
Conceptual Model that
name present in the
timeStampSetPoint).

445

fiousTimeStamp). If the Attribute belongs to an Element realizing a

letters, or an uppercase

)5

term “timeStamp.” The
is distinction is specified

includean additional identifier, but the name shall still use the term timeStamp with the appropriate

NamedElement in the

Conceptual Model Element (e.g., timeSetPoint would be named

Policy Example(s)

See the policy examples throughout this document.

446 Policy History

ibute name shall use the

timeSetPoint and not

Updated in Revision A from AS6522 UCS-TECHGOV-POLICY Naming Conventions. Naming conventions for content in
specific Packages is now provided in the appropriate policy.
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5. INFORMATION MODEL POLICIES

These policies apply to the Conceptual Model Package and Logical Model Package, which provide the core views of the
UCS Architecture Model at different levels of abstraction. The defining difference between these models is the level of
abstraction of their DataTypes. Both models contain a service model, a message model, and a datamodel.

The principal Package in the Conceptual Model is the Conceptual Data Model (CDM). This is a definitional model of the
entities in the UCS Domain. In this definitional model, the DataTypes serve only to scope the semantics of an entity’s innate
Properties. The main purpose of the Conceptual Message Model and Conceptual Service Model is to show the trace
from the Logical Message Model to the CDM. The conformance of UCS Products to the UCS Architecture is based on the
Logical Service Model whose Interface Signals are parameterized by logical Messages defined in the Logical Message
Model. In the Logical Message Model, DataTypes specify the Value structure so that Values can be interpreted.

For example, the conceptual DataType Mass would be used only to Type a partlcular Property as a mass property (e.g.,
Aircraft:: fuelAmount:Ma le of Mass. The logical
DataType Mass[kg] is|a refmement of Mass Its Value is number Real based on the arb trarily chosen kilogram
measurement unit.

5.1 Policy on Conformpance to the Data Model Framework
5.1.1 Policy Usage and Conformance

This policy applies to thg UCS Architecture Model, most specifically the Coneéeptual Data Model Package and the Logical
Data Model Package. The UCS Architecture Model shall conform to this policy starting at Revision A.

5.1.2 Policy Descriptipn and Motivation

The Data Model Framework 1.1 is a Package in the UCS Architecture Model.

The Data Model Framework (DMF) is a government owned and managed architecture framewg@rk for datamodels. It is
founded on the mathematical principles that were established in the SAE AS6969 document, Data Dictionary for Quantities
Used in Cyber Physical [Systems. The Profiles of UML provided by the DMF are the FOD Profile, DataType Profile, Value
Property Profile, and Data Model Packages Profile;The SAE AS6969 Model, starting at Revision| A, is based on the DMF
FOD Profile.

The Package structure for the imported elements of the Data Model Framework is shown in Figure 4} It includes the Package
Dictionary: AS6969A, Wwhich is the definition library from AS6969 starting at Revision A. Adoption jof the DMF provides the
opportunity for a consjstent approaech to data dictionaries and datamodels across multiple | government-sponsored
architectures.

pkg Data Model Framework /

Data Model Framework 1.1 |

I—:I + Model Metadata

I—:I + DMF-SPEC-TECHGOV

7 +sysML 1.5 Libraries

+ Family of Dictionaries Metamodel
+Value Properties Metamodel

+ Data Model Metamodel

+ Standards Domain

+ Dictionary: AS6969A

+ Dictionary: Domain

+ DataTypes: Common

[(PCPLPLPLPLPLP

(from Model)

Figure 4 - Imported DMF Package structure
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5.1.3 Constraints

The UCS Architectue Model is in the process of transitioning to towards full alignment with the DMF. For Revision A of the
UCS Architecture Model, conformance does not include nominal properties, property modals or Enumerations. Not all
DataTypes fully align with DMF in Revision A.

514 Policy

The UCS Architecture Model shall conform to the polices and UML profiles defined in the Data Model Framework Package.
The document Artifact DMF-SPEC-TECHGOV contained with the Data Model Framework Package is a part of this
technical governance by reference.

The Data Model Framework package, created through collaboration with the U.S. Army Autonomous Ground Vehicle
Reference Architecture (AGVRA) effort, has been adopted and imported wholly into the UCS Architecture Model. Its models

will be referenced and exterded-as-reeded-by-HESbut-the-BMFpackage-centents-willretbe-edited by UCS.

The DMF Package DatpTypes: Common provides example DataTypes. This Package ishot directly used in the UCS
Architectural Model Package. The UCS Architectural Model Package contains its own’library| of DataTypes. Many of
these differ from their DMF equivalent only in the DataType’s GUID.

5.1.5 Policy Example(s)
Begin Example
Figure 5 is from an| example in Policy 7.03 of DMF-SPEC-TECHGOV. It shows the| conceptual DataType
ThermodynamicTempérature and the derived logical DataType ThermometerTemperature[C].| The semantics of these

DataTypes is supported by definitions provided by AS6969. Thesé.are the definitions of Thermgdynamic Temperature
Quantity, Celsius Temperature Quantity, and Degree Celsius:

class Thermometer Tefiperature Example /

«FOD_CardinalQuantity»
) FOD Thermodynamics:: Thermodynamic Temperature Quan|

ity

«FOD_CardinalQuantity»
authoritativeReference = 150 80000-5:2007
definitionURI = https://wanw.sae.0ng/AS6969,/202A94CA-5374-46D9-BAAB-9H2725198D9B/1.1
preferredMeasurementUnit = Kelvin Unit
quantityKind = Thermodynamic Temperature Quantity A

aCardinalQuantity»
FhermodynamicTemperature

wCardinalQuantity»
FOD_CardinalQpantity = Thermodynamic Temperatire Qlart ity

(ffom Thermodynamics DataTyges]

«FOD_TemperatureReferenceSystems»
«Temperaturestales FOD Thermodynamics::Celsius Temperature Quantity
Thermometefemperature[C]

«FOD_TemperatureReferenceSystem»
+ number: Req authoritativeReference = SO 80000-5:2007

definitionURI = https://www.sae.ag/AS6969/ D4A413ES-11F5-422D-B531-140A1EBESA42/1. 1
preferredMeasurementUnit = Degree Celsius Unit A

ifemperatureScale»

FOD_Temperaturefeferemredysterm——Cetsir Temperatore-trentity

aScalarQuantity»
cardinalQuantity = ThermodynamicTemperature

FOD_MeasurementUnit = Degree Celsius Unit
unitPrefix = none «FOD_MeasurementUnits

FOD Sl Units::Degree Celsius Unit

(from Thermodynamics Scalars (SI units)) *FOD MeasurementUnits

definitionURI = https://www.sae.org/AS6969/ 4A6F527A-C56C-4F65-9E13-F13D24288AD 2/1.1
systemOfUnits = § A

Figure 5 - Example DataTypes that conform to the DMF and AS6969

End Example
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5.1.6 Policy History
New at Revision A.
52

5.21

Policy on Levels of Architecture Abstraction

Policy Usage and Conformance

This policy applies to the Conceptual Data Model Package and Logical Data Model Package within the UCS
Architectural Model Package. These Packages shall conform to this policy.

522

Policy Description and Motivation

The defining difference between the Conceptual Data Model and Logical Data Model is the level of abstraction of the

Datatypes used in eac
logical DataType. The d
based on AS6969, whig
considered a logical spe

It shall be noted that a

ISO 80000-4 as the rate
different vector spaces,
North-East-Down vector]

5.2.3 Constraints
None.
5.2.4 Policy

The Conceptual Model
and DMF Technical Go
apply the Stereotypes d

The Logical Model sh

Il
DMF Technical Govera11

Stereotypes defined in t

It will be noted that log
Number or its SpecialiZ
interpreted as continuoy
is only at the software i

|||udc:. Thclcfulc d u:cal pU:Ib_y ;0 ICL{U;IUd tU dlDtlyuth bctvvccll a UUTIT
stinction is based on DMF Technical Goverance Policy 8.01 (DataType@&
h defines basic quantities, their modalities, and their morphisms. The/m
cification.

conceptual specification is not intended to be vague. Force(is precisely a
of change of momentum. The logical value of a force vectormay have ma
measurement units, and unit prefixes. For example,the components of
space. The same value might also be expressed in pounds-force in an Eas

shall use DataTypes as defined in DMF Technical Governance Policy 8.04
erance Policy 8.05 (Conceptual Enumerations). DataTypes used in the (
bfined in the DMF DataType)Profile Package.

use DataTypes asidefined in DMF Technical Governance Policy 8.07 (
ce Policy 8.08 (kogical Enumerations). DataTypes used in the Logica
ne DMF DataType Profile Package.

cal DataTypes for basic quantities have a humber Attribute whose Type
ations dnteger, Real or Complex. The SysML Number, Real and Comp

mplementation level that the Value Primitive is to be interpreted as a disq

eptual DataType and a
pstractions). The DMF is
prphism of a quantity is

nd completey defined in
ny morphisms based on
force may use kN in a
-North-Up vector space.

Conceptual DataTypes)
Lonceptual Model shall

| ogical DataTypes) and

| Model shall apply the

is the SysML Primitive
lex Primitives are to be

s variables whose range is only limited by the semantics of the quantity magnitude they express. It

rete variable that would

occupy finite memory.
5.2.5

Begin Example

Policy Example(s)

Figure 6 is based on DMF-SPEC-TECHGOV Policy 8.01 (DataType Abstractions). It shows a conceptual DataType called
Mass and two logical refinements of Mass called Mass[kg] and Mass[mg]. The conceptual DataType is a Primitive with
no Value Attribute. Its purpose is only to scope the semantics of a Property (measurand) in a conceptual data model. For
example, the measurand Aircraft:: fuelAmount: Mass has a different meaning to Aircraft:: fuelAmount: Volume. A
conceptual data model is a definitional model of entities and their innate properties. The definition of Aircraft:: fuelAmount:
Mass does not depend on the chosen measurement unit.

In contrast to a conceptual data model, a logical data model is concerned with how the state of an entity is to be expressed.
The two logical DataTypes in the figure provide alternate value structures for Mass. Consider the value 0.001 kg = 1000
mg. In the DataType Mass [kg], the number: Real part of the value is 0.001. In the DataType Mass [mg], the number:
Real part of the value is 1000. These two DataTypes therefore provide different morphisms for the same value.
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At the physical implementation level, the logical Attribute number: Real could be redefined, for example, by substituting the
SysML Primitive Real with an unsigned 32-bit integer, and establishing a bit reference value. This is outside the scope of
the UCS Architecture, however.

bdd[package] 8.01 Diagrams [CDM and LDM Mass DataTypes]/

«CardinalQuantity»
Mass

FOD_CardinalQuantity = Mass Quantity

aCardinalQuantitys ‘

«ScalarQuantity» «ScalarQuantity»
Mass[kg] Mass[mg]
+ number: Real + number: Real
«ScalarQuantity» «ScalarQuantity»
cardinalQuantity = Mass cardinalQuantity = Mass
FOD_MeasurementUnit = Kilogram Unit FOD_MeasurementUnit = Gram Unit
unitPrefix = none unitPrefix = milli (m)

Figure 6 - Conceptual and example logical DataType refinements for mgss
End Example
Begin Example
Figure 7 is based on DMF-SPEC-TECHGOV Policy 8.07(Logical DataTypes - N_Tensors). The [conceptual DataType is

Position Vector. The Ipgical DataType is WGS84 . EllipsoidPosition[rad,m], which establisheg a vector space for the
value of position vector.|The value has three coordihates, one of which is WGS_EarthEllipsoidaliieight[m].

bdd [packafge] 8.07 Diagrams [Conceptual and LogicgResition Vector DataTypes] /

«Cardinal@uantity»
PasitipnVector

wCdfdinalQuantitys
FOD_CardinalQua#tity = Position Vector Quantity

(fram Space and Time DataTypes)

ectarCoordinatey
WGS84_EarthEllipsoidalHeight[m
«VectorTuple» — . ght{ml
'WGS84_EllipsoidPosition[rad,m] + number: Real
+ earthEllipsoidalHeight: WGS84_EarthEllipsoidalHeight[m] «VectorCoordinate»
+ earthLatitude: WGS84_EarthLatitude[rad] FOD_Coordinate = EarthEllipsoidalHeight
+ earthlongitude: WG584_EarthLongitude[rad] FOD_CoordinateReferenceSystem = WGS84G1762Ellipsoidal CRS
«VectorTuplen «ScalarQuantity»
cardinalQuantity = Position Vector cardinalQuantity = EllipsoidalHeight
FOD_MeasurementUnit = Meter of Length Unit
(from Space and Time Vectors (S units)) unitPrefix =none

(from Space and Time Vectors (S units))

Figure 7 - WGS84_EllipsoidPosition[rad,m]

End Example
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Begin Example

Figure 8 is an agreed extension to DMF policies. It concerns the modeling of decibel representations of quantities. In the
example, the conceptual DataType RadiantFlux is Refined into three alternate logical DataTypes. RadiantFlux[mW] is the
standard linear value structure based on the milliwatt unit. RadiantFlux[dBm)] differs in that the Attribute is decibelNumber:
Real, where decibelNumber is to be interpreted as 10 log (Number). In the third logical DataType, RadiantFlux[dBW], the
reference unit is watts rather than milliwatts.

class Modeling of dBm and dBW /

«CardinalCuantity»
RadiantFlux

aCardinalQuantity»

FOD_CardinalQuantity = Radiant Flux Quantity

HadiantFlux[mWw]

(from Light DataTypes)

ScalarQuantity»

+ numb|

«ScalarQuantity»
RadiantFlux[dBm]

Er: Real +

FOD_Meg
unitPrefix

cardinalQpantity = RadiantFlux

decibelNumber: Real

ScalarQuantity»

surementUnit = Watt Unit
= milli (m)

cardinalQuantity = RadiantFlux
FOD_|
unitPrefix = milli {m)

aScalarQuantity»

MeasurementUnit =Watt Unit

wScalarQuantit
RadiantFlux[dB\

E

+ decibelNumber: Rea|

aScalarQuantit)
cardinalQuantity = Radig|
FOD_Measurement Urit
unitPrefix = none

»
tFlux
Watt Unit

End Example
5.2.6 Policy History
Orignal at Revision A.
5.3 Policy on Concep
5.3.1 Policy Usage ar

This policy applies to th
the policy.

ual Model Package Structure

d Conformance

5.3.2

Figure 8 - Example logical DataTypes for radiant flux

e Conceptual Model Package in the UCS Architectural Model. The P4

ckage shall comply with

Policy Description and Motivation

The Conceptual Model uses conceptual DataTypes as defined in the DMF. See policies 5.1 and 5.2. The Conceptual
Model Package contains three Packages. These are the Conceptual Data Model, the Conceptual Message Model, and
the Conceptual Service Model. This policy describes each Package and the dependencies between Packages.

5.3.3

None.

Policy Constraints
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5.3.4 Policy

The Package structure of the Conceptual Model is shown in Figure 9.

pkg[package] 5.0 Information Model [Figure 5 - Conceptual Model Packagesy

Conceptual Model

77 + Conceptual Service Model
ﬁ + Conceptual Message Model
7 +conceptual Data Model

The Conceptual Data Nlodel Package (CDM) is a definitional model of entities in'the UCS domair

together with its innate H
in the Conceptual Dat
Package contains a Co

The Conceptual Mess

is a view of the CDM ta
Attribute in the Concep
The Conceptual Servig
has one or more Ports th
Message Model. See P

5.3.5 Policy Example

Begin Example

Figure 10 is an examplé
from SubsystemType,
MassCapabilityType ig
different modality of Fu

Eocol n s ol
ErH T

Figure 9 - Conceptual Model Packages

roperties including states and entity-entity relationships: The library of CDJ
Types Package, whose basic structure conforms to the DMF. The Cqo
mon Package plus Air, Ground, and Maritimé.Packages. See Policy 5.4

ge Model Package is an abstract model thatiidentifies conceptual messag

. It identifies each entity
N DataTypes is provided
nceptual Entity Types
:

bs where each message

at exposes content of interest to one er-more services in the Conceptual Service Model. Each

ual Message Model is a Projection of'an Attribute in the CDM. See Policy

e Model Package is an abstract. model that identifies service Participants,
at are Typed by a Servicelnterface. Each Signal is parameterized by a mes
olicy 5.6.

s)

of a concéptual entity in the CDM called FuelSystemType. It does not
btc. This-definitional model identifies the innate Properties of a fuel system
composite DataType whose Attributes are ultimately Typed Mass. Eac

5.5

where each Participant
sage in the Conceptual

show inherited Features
Note that the DataType
h Attribute represents a

efISystemType: fuelLoad: Mass such as its observable value (mass: Masrs), its range of possible

values based on the Capabity of-thefuet system;etc:

End Example

«Resource»
FuelSystemType

fuelDensity: MassDensity

fuelLoad: MassCapabilityType
fuelLoadUsageRate: MassRateCapabilityType
tank: ReservoirType [1..¥]

waterlnFuel: BooleanType [0..1]

Pl gy

Figure 10 - Example Conceptual Entity
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Begin Example

Figure 11 is an example of conceptual message in the CDM called VehicleStatusType. This view of the CDM exposes part
of the CDM via Projection Connectors. The Attribute (message payload) propulsionFuelLoad: Mass projects to the entity
AirVehicleSystemType and has the projection path propulsion.fuelSystem.fuelLoad.mass.

VehicleSystemType
«Resource»
UcsstatusType :  Vehicl,
4 . ) +airVehicle location. position kil bd yaramyes.
M T +airVehicleLocation
e N ey ype-n = + airVehicle: AirVehicleType
Vehkle = e KEroicCon: + flightPhase: FlightPhaseType
+ airVehicleAcceleration: Acceleration . R R . . . . + flightTerminationMode: FlightTerminationModeType
+airVehicleAcceleration +airVehicle.acceleration.acceleration
+  airVehicleAttitude: EulerAngle & I':E:"EtSVSFEI:;‘SA';FUE_'FIHES:E’IEIF]HTVPE [0..1]
+ airVehicleBingoFuel: Mass «Projection» & _VS em: ystem VF)E .
+ airVehicleLocation: PositionVector + maintenanceStatus: MaintenanceStatusType
+ airVehicleMagneticVariation: PlaneAngle +airvehicleAttitude +airVehicle.attitude.orientation | + radarSignature: RadarSignatureType
+ airVehicleVelocity: Velocity R :VMehicleSystemType
+  altitude: Distance ¥ electricalsystem: tlectricalsystempiype
+ propulsionFuelLoad: Mass +altitude +airVehicle.altitude.distance| + fuelSystem: FueiSystemTprﬁ
+ propulsionFuelLoadUsageRate: MagsFlowRate + generatorUnit: GeneratofU) [0.*
::UCSInterfaceSetType «Projection» +  hydraulicSystem: Hydfalilic§ySten] Type [0..1]
o ylic
+ msgTimeStamp: Time  airvehicleVelocity +alrvehicle.velocity.velocity + navwga‘tlon?\;sfemgﬁoniys mType [0..1]
+ sessioniD: UniquelD [0..1] + propuision: Prgpy ystemTyp)
= «Projection» + UVConfigurageriReSource: UVCorfigurationResourceType
wrefn
::DomainResqfifegType
=UCSstatusType +propulsionFuelLoadUsageRate +propulsion.fuel fuelLoadUsag Rate +  locatfpp: POsttionCapabilityType

+ statusSource: DomainResourceTypdg

& Iocaﬁm’f_’oca\: PositionCapabilityType

«Projection» ) R e
! +// partientification: Partidentificatipn

+airvehicleBingoFuel +a\'Nehicle,hmgoFuel,mass’ A \‘replaceabmty: ReplaceabilityType
«Projection» \ +) resourceAllocationState: ResourcdAllocationStateType [0..1]
¥ resourceAllocationStatus: ResourdeAllocationStatusType [0.,1]
) ) ‘ _— . . + resourceConfigurationPermission] BooleanType [0..1]
+airVehicleMagneticVariation +a|rVeh|cIe,magnetlc\/arnatnt‘,\’h@&e +  resourceControlinterface: ResourfeControlinterfaceType
«Projection» S\\} + resourceControlPermission: BooldanType
+ resourcelOl: SpecificLOIType
+ resourceStatusPermission: BoolegnType [0..1]
+propulsionFuelLoad +propulsion.fuel {tow TuelLoad.mass | + resourceType: Description
o

- + stateDescription: Description
«Projection»
@ ::ResourceType

. + resourceDescription: Description

A\ + resourcelD: UniguelD

O To Airi‘ystem Type
b \- (ucs)
N~

Figure 11 - VehicleStatusType:: propulsionFuelLoad: Mass

End Example
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Begin Example

Figure 12 is an example of a conceptual Servicelnterface called VehicleFlightStatus. This Types a Service Port owned by
a Participant also called VehicleFlightStatus. The responses Interface has various Signals that are parameterized by the
message VehicleStatusType. For example, the Signal VehicleFlightStatusRprt.

«interface» «interface»
VehicleFlightStatusRequests VehicleFlightStatusResponses
receptions receptions
+ «signal» GetVehicleFlightStatus(VehicleFlightStatusRequestType): void + «signal» SendVehicleWCA(SystemStatusAlertType): void
+ «signal» ReceiveVehicleWCA(WCARequestType): void + «signal» StartVehicleFlightStatusRprt(VehicleStatusType): void
+ «signal» StartVehicleFlightStatus(VehicleFlightStatusRequestType): void + asignal» StopVehicleFlightStatusRprt(VehicleStatusType): void
+ «signal» StopVehicleFlightStatus(VehicleFlightStatusRequestType): void + «signal» VehicleFlightStatusRprt(VehicleStatusType): void
W =77
\"EN ’
«Servicelnterface» |
VehicleFlightStatus )
Figure 12 - VehicleFlightStatus Servicelnterface
End Example

5.3.6  Policy History
Original at Revision A.
5.4 Policy on Conceptual Data Model (CDM)
5.4.1 Policy Usage arnd Conformance

This policy applies to thg Congeeptual Data Model Package in the Conceptual Model Package il the UCS Architectural
Model. The Package shall-conform to the policy.

5.4.2 Policy Description and Motivation

The Conceptual Data Model Package (CDM) is a definitional model of entities in the UCS domain. It identifies each entity
together with its innate Properties including states and entity-entity relationships. It contains a Conceptual Entity Model
Package and a Conceptual Data Types Package. In the Conceptual Model, the purpose of conceptual DataType is to
scope the semantics of a Property. The DataType’s value structure is provided in the Logical Model.

5.4.3 Policy Constraints

None.

5.4.4 Policy

The Conceptual Entity Types Package contains a Common Package plus domain-specific Air, Ground, and Maritime

Packages. The structure of the Common Package is replicated in the domain-specific Packages as needed to provide
domain-specific content. The Packages in the Common Package are shown in Figure 13.
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bdd[package] NOTICES [Conceptual Entity Model]/

«CDM» Common
Conceptual Entity Model =

[ + Objectives
1 +common [ + commands
Iil + Air I:I + ConceptualTypes
(] +Ground 7 + DomainResources
1 + Maritime [T +ExternalResources

(from Conceptual Data Model) l,_:l +Miissions

[C1 +Products

I—jl + Requests

I—__Ll + Statuses

(from Conceptual Entity Model)

Figure 13 - Packages in the Common Package of Conceptual Entity Types

These Packages are supported by the Class Stereotypes Objective, Mission, and Resource as shown in Figure 14.

clgss Entity Stereot\fpes/

umetaclass»
Class

_Tag: Integer=1
+ isActive: Boolean

«stereotype» wstereotype»
Objective Resource

‘ - _metatype: String = Ohjective ‘ - _metatype: String = Qesum:e‘

«stereotype»
Mission

- _metatype: String = Mission

Figure 14 - UCS Stereotypes Used in Conceptual Entity Types

The Resource Stereotype principally applies to the DomainResources Package and ExternalResources Package as well
as to the Products, Commands, Requests, and Statuses Packages.

Domain resources are entities that describe persistent resources within the span of control of the UCS domain. All domain
resources Specialize from DomainResourceType as shown in Figure 15. The UCSSystemType has the UVSystemType
(unmanned vehicle system) and ControlSystemType as Parts. External resources are entities describing persistent
resources outside the control of the UCS domain, such as externally created information products. All external resources
Specialize from ExternalResourceType.
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class DomainResourcesGeneralizationView /

ResourceType
«Resource»
DomainResourceType
+ location: PositionCapabilityType
«Resource» + locationLocal: PositionCapabilityType
UCssystemType + partldentification: Partldentification
I bility: Repl. bilityTy
+ controlSystem: ControlSystemType [1..%] i —— .Ep e .
" s y + resourceAllocationState: ResourceAllocationStateType [0..1]
+ failurePolicy: FailurePolicyType D
iy " . iy + resourceAllocationStatus: ResourceAllocationStatusType [0..1]
+ launchandRecoverySystem: WeatherRequests [0..*]
+ resourceConfigurationPermission: BooleanType [0..1]
+ procedureResource: ProcedureResourceType
. s + resourceControlinterface: ResourceControlinterfaceType
+ systemMode: SystemModes N
+  UVSystem: UVSystemType [1..] + resourceControlPermission: BooleanType
o - B + resourcelOl: SpecificLOI Type
+ resourcest Permission: BooleanType [0..1]
+ respurceType: Description
+ stateDescription: Description
#«Resourcen “Rasoufces
UVSystems::UVSystemType ControlSystern::ControlSyptemType
+ autonomySystem: AutonomySystemType [0..1] + commsSystem: ComnisSys{em Type [1..%]
+ commsSystem: CommsSystemType [1..%] + computingDevice: Gemiputing DeviceType|[1..7]
+ payloadSystem: PayloadSystemType [0..%] +  inMission: Boolean]ypd
+ vehicleSystem: VehicleSystemType [1..%] +  missionCongrplintgsface: MissionControlljterfaceType
+  runTime: BiragionCapabilityType
+ seryjce: SepyteResourceType [1..*%]
+ sy§iemEnclosure: SystemEnclosureType [§..*]
+ #TBgCanfigurationResource: UCSConfigurdtionResourceType

The Products Package
from DataProductType

Figure 15 - DomainResourceType and Principal Parts of UCS System

contains persistent information produgcts that are produced by domain res
as shown in Figure 16.

ources. They Specialize

class ProductsGeneralizationView /

«Resources
Products::DataProductType

creationTime: Time

expiresTime: Time
productLifeCycleStatus: DatalifeCycleType
productName: Description

productURI: Description

source: ResourceType

updateTime: Time

version: UniquelD

+ oo+ o+ o+ o+

«Resource»
Products::FileType

+ fileSize: NumberOfEntities

SensorProducts::SensorProductType

«Resource»

R

pointindex: NumberOfEntities

processingType: CollectionOutputProductType
productLocationState: ProductLocationStateType
productSourceType: CollectionOutputProductType
task: PEDTaskingType

«Rasource»
EnvironmentalProducts::
SituationalAwarenessProduct Type

«Rasource»
PlanningProducts::

PlanningProduct Type

Figure 16 - DataProductsType and its Principal Specializations
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The Commands, Requests and Statuses Packages contain persistent information items that ultimately Specialize from
UCSPersistentView. Commands Specialize from UCSPersistentCommand, requests Specialize from
UCSPersistentRequest, and statuses Specialize from UCSPersistentStatus.

The Objective Stereotype is applied to a entities that define domain resource objectives and actions. In the CDM, objective
Types Specialize from UCSObjectiveType and are clearly defined, decisive, and attainable goals toward which every
operation is directed. Action Types Specialize from ActionType and are clearly defined data necessary to command a
resource. See Figure 17.

class Objectives .~

«Objectives «Ohjective»
UcSobjectiveType ActionType
approvalRequired: BooleanType + actionPoint: ActionPointType
childObjectivelD: UniquelD [0..%] + actionPointTrigger: ActionTriggerType
Commandstate: COmMmanastatus | ype + _ endpointirigeer: Booleanype

dependentObjectivelD: UniquelD [0..*]
dependentResourcelD: UniquelD [0..%]
dependentTaskiD: UCSObjectiveType [0..1] |
developmentState: TaskStateType

endTime: TimeRequirementType CoreStateActionType k
failureReason: TaskFailureReasonType [0..%]
maxTimeBetweenTasks: DurationRequirementType
minTimeBetweenTasks: DurationRequirementType
objectiveDescription: Description

ohjectiveName: Description

parentChbjectivelD: UniquelD [0..1]

precedence: OrderConstraintType [0..1]
preferredSystemID: DomainResourceType [0..1]
priority: OrderConstraintType [0..1]
processingStatus: ProcessingStatusType ActionTriggerType
relativeMaxTime: TimeRequirementType
relativeMinTime: TimeRequirementType
remarks: Description

requiredeffectEndTime: TimeRequirementType
requiredEffectStartTime: TimeRequirementType
requiredSystemID: DomainResourceType [0..1]
speciallnstructions: Description [0..1] ‘ PlaceType

+ emergencyState: Booleanfpe
+ state: CoreStateType

NamedSetType

&/ ydistanceToEndpoint: Distance
% transitionTime: Time

startTime: TimeRequirementType
taskallocationFunction: TaskAllocationKindTyag
taskTransitionPlan: TaskTransitionType
unallocatedReason: TaskUnallocat@gRegsonType [0..%]
unallocatedReasonDescriptionyTestgibtion [0..%]
urgency: OrderConstraintType

versionlD: UniguelD

ActionPointType

+ actionPointStatus: ActionPointStatusType
+ statusChangeTime: Time

+ ++ 4+ + + A+ o+ ]+

Figure 17 - UCSObjectiveType and ActionType

The Mission Stereotypg applies {0 'a' set of entities that define missions. A Mission is an entity asgociating an objective to
a domain resource. All missions:Specialize from UCSMissionType. See Figure 18.
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class UCSMissionAssociationView /

«Objectiver
Objectives::UCSObjectiveType
approvalRequired: BooleanType M
childObjectivelD: UniquelD [0..%] UCsMissionType DomainResourceType
State: StatusTy ¢
tlcmm;:ntljaab.e. _Ccm;naljtlj.au;Tépes areaOfOperations: PlaceType «Resource»
dapendantObjectivelD: UniquelD [0..7] authorizedSystem: UCSSystemType DomainResources:UCSSystemType

dependentResourcelD: UniquelD [0..*]

dependentTaskiD: UCSObjectiveType [0..1]

developmentState: TaskStateType

endTime: TimeRequirementType

failureReason: TaskFailureReasonType [0..*]

maxTimeBetweenTasks: DurationRequirementType

minTimeBetweenTasks: DurationRequirementType

objectiveDescription: Description

objectiveName: Description

parentObjectivelD: UniquelD [0..1]

precedence: OrderConstraintType [0..1] <

preferredSystemID: DomainResourceType [0..1]

priority: OrderConstraintType [0..1]

processingStatus: ProcessingStatusType

relativeMaxTime: TimeRequirementType

relativeMinTime: TimeRequirementTfpe a

remarks: Description N

requiredeffectEndTime: TimeRequirenentType a

requiredEffectStartTime: TimeRequirpmentType o
+
+

authorizedUser: UCSSystemType
deletelfSpaceNeeded: BooleanType
keepUntilDate: TimeReguirementType

+ controlSystem: ControlSystemType [1..*]

+
keepUntilManuallyDeleted: BooleanType *

+

+

+

failurePalicy: FailurePolicyType
launchaAndRecoverySystem: WeatherRequests [0..*]
procedureResource: ProcedureResourceType
systemMode: SystemMaodes

UWSystem: UVSystemType [1..%]

missionAuthority: UCSPersonType

missionCommander: UCSPersonType

missioniD: UniquelD

missionPalicy: PolicyType ::DomainRespurceType

missionsExceeded: CountRequirementType location: PositionCapabilityType

missionStatus: MissionStatusType locationLocal: PositionCapabilityType

missionValidityExpired: BooleanType [ % partidentification: Partidentification

missionVersion: Uniquel D replaceability: ReplaceabilityType

numberOfDaysToKeep: CountRequirementType resourceAllocationState: ResourceAllocationStateType [0..1]

planningAutherity: UCSPersonType resourceAllocationStatus: ResourceAllocationStatusType [0..1]
- - = e wssion: BooleanType [0..1]

resourceControlinterface: RespurceControlinterfaceType

resourceControlPermission: BdoleanType

resourceLOl: SpegifigLOlType

resourceStatusPermiszion: BogleanType [0..1]

resourceType: Wespription

stateDescrigliop: Description

B T T T T T e T S S

S-BeseHp
+ rulesOfEngagement: PolicyType

requiredSystemID: DomainResourceType [0..1]
speciallnstructions: Description [0..1]
startTime: TimeRequirementType
taskallocationFunction: TaskAllocatiogKindType
taskTransitionPlan: TaskTransitionType
unallocatedReason: TaskUnallocated§easonType [0..*]
unallocatedReasonDescription: Descrjption [0..*]
urgency: OrderCenstraintType
versioniD: UniquelD

::ResourceType
+ rgsourgePescription: Descripton
+ résgurcelD: UniquelD

I I T T T T T i i T T T e S T

Figure 17 - UCSMissionType
The Conceptual Data Types Package contains the Packages-shown in Figure 19.

<1 Conceptual Data Model
N <<CDM>1Q&1\;ptual Data Types
v 3 «dDW> Cardinal Quantities
v C4_<«GDM» Conceptual Ordinal Quantity Types
P «CDM» Conceptual Nominal Types
1 «cDM» Cardinal Quantity Modals
v 1 «cDM» Conceptual Enumeration Types

Figure 19 - Packages in Conceptual Data Types Package

These Packages are migrating'towards applying the DataType Profile of the Data Model Framework starting in Revision A.
Refer to DMF Technical Governance, policies 8.03 (CDM DataTypes Package), 8.04 (Conceptual DataTypes), and 8.05
(Conceptual Enumerations) for the development of new content. As stated elsewhere, the purpose of a conceptual
DataType is only to scope the semantics of a Property in the CDM and its Projection into the Conceptual Message Model.
The Value structure of the Property is provided in the logical refinement.

The Cardinal Quantities Package is a library of DataTypes for cardinal quantities as defined in AS6969 and DMF Technical
Governance Policy 9.03 (Cardinal Quantities). These DataTypes are used to Type categorical Measurands and their
modalities. The Cardinal Quantity Modals Package is a library of cardinal quantity DataTypes whose Attributes are modals.
The concept of modalities and modals is defined in AS6969 and in DMF Technical Goverance Policy 8.11 (Property Modals).
The current structure of this Package, however, is not fully aligned with the DMF. The Conceptual Ordinal Quantity Types
Package is a library DataTypes for ordinal quantities as defined in AS6969A and DMF Technical Goverance Policy 9.04
(Ordinal Quantities).

The Conceptual Nominals Types Package is a library of DataTypes for unenumerated nominal properties as defined in
AS6969 and DMF Technical Governance Policy 9.05 (Nominal Properties). The Conceptual Enumeration Types Package
is a library of conceptual Enumerations. See DMF Technical Governance Policy 8.05 (Conceptual Enumerations). The
current structure of this Package is not fully aligned with the DMF.
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Naming Conventions in CDM

e Only uppercase (A to Z), lowercase (a to z), and digits (0 to 9) shall be used for names, packages, classes. CamelCase
with upper-case initial character shall be used for Types. The lower-case initial character (camelCase) shall be used for
Property (i.e. Attribute and Association) names only. Acronyms and abbreviations will be capitalized using their natural
language form (e.g., GPS, COTS). Enumerated value names use upper case characters only. Nouns shall be singular.
Verbs shall be present tense (unless tense is essential to meaning). Articles, prepositions, and conjunctions shall only
be used where essential to meaning.

5.4.5 Policy Example(s)
Begin Example

Figure 20 shows the SortleMlssmnType in the Air Package of the CDM mcludmg |ts Inherlted Attributes. It is Associated
with SortieObjectiveType—it—Aggregates i eetgMissionPlanType[0..*],
PayloadMissionPlan[0}.*], and RouteMlsswnPIan[O .*], each of which has an assomated objegtive. The sortie mission
can be handed over from its controlling DomainResourceType to a requesting DomainResourceType as identified in the
VehicleHandoverActionType.

class SortieMissionAssociationView /

ICSObjectiveType
«Ohjectives
Vehicle::SortieObjective Ty VehicleSystemType
+ commsObjectives: CommsObjectiveTypg [0.. %] ct‘ResDur:e»
+ effectsObjectives: EffectsObjectiveType][0..*] ) AlArSystem::
+ payloadObjectives: PayloadObjectiveType [0..%] UCMSSonType AirvdhicleSystemType
+ replanReason: ReplanReasonType [0..1]
+ routeObjectives: RouteObjectiveType [(..*] «Mission»

:UCSObjectiveType SortieMissionType

approvalRequired: BooleanType
childObjectivelD: UniquelD [0..¥]
commandState: CommandStatusType

v + commandSystem: CommandSystemType
+ + commsMissionPlan: CommunicationshissayPlanType [0..%]
+ + detailedPlan: BooleanType

+  dependentObjectivelD: UniquelD [0.."] + effectsMissionPlan: EffectsMissiqpAaiType [0..%]

+ dependentResourcelD: UniquelD [0..%] + payloadMissionPlan: PayloadiJissionPlanType [0..*]

+ dependentTaskiD: UCSObjectiveType [¢.1] + routeMissionPlan: RoutejdigighPlanType [0..%]
+ developmentstate: TaskStateType
+ endTime: TimeRequirementType
+ failureReason: TaskFailureReasonType |D..*]

+ veenTasks: DurationRequfrementType
+ minTimeBetweenTasks: DurationRequifementType
+ objectiveDescription: Description

+ objectiveName: Description

+ parentObjectivelD: UniquelD [0..1]

+ precedence: OrderConstraintType [0..1]
+ preferredSystemID: DomainResourceType [0..1]
+ priority: OrderConstraintType [0..1]
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

UCSMissionType SatisfyAssociationType

areaOfOperations;#MCEType SortiesafisfyAssociationType

+
+ authorizedSystaginUEsSystemType

+ authorizeg@ernUJessystemType

+ deletelfspaceplesded: BooleanType

+ keepUntilDate: TimeRequirementType
+ ké@guUntiManusllyDeleted: BooleanType
+ \rissichAuthority: UCSPersonType

+ YissionCommander: UCSPersonType

N/ Mission|D: UniquelD
+
+
+
+
+
+
+
+
+

::DurabledssociationType
+ description: DES[T\FT\DH
+ elemehtiD: UniquelD

+ endTife: Time

+  startTme: Time

missionPolicy: PolicyType

missionsExceeded: CountRequirementType
missionStatus: MissionStatusType
missionValidityExpired: BooleanType
missionVersion: UniquelD
numberOfDaysToKeep: CountRequirementType
planningAuthority: UCSPersonType

remarks: Description

processingStatus: ProcessingStatusTypd
relativeMaxTime: TimeRequirementTyje
relativeMinTime: TimeRequirementTyge
remarks: Description
requiredEffectEndTime: TimeRequirempntType

requiredEffectStartTime: TimeRequirefientType
requiredSystemID: DomainResourceTyge [0..1]

EFEE_‘a.I nelruct DIEEEH[J.I_UTI 0.1] rulesOfEngagement: PolicyType
startTime: TimeRequirementType ActionType
taskAllocationFunction: TaskAllocationHndpype

taskTransitionPlan: TaskTransitionType oy i <tily7:‘t\ve>; i
unallocatedReason: TaskUnallocatedR: SEEERAEES VehicleActions: MehicleHandoverActionType
tedR T n +
Lma\lc(.a:ztlwleacscn‘?ESErlPr.lnn. Description [0..*] + airSystem: AirvehicleSystemType
(EELSE ”E_r LIET NI Tits + controllingResource: DomainResourceType
versioniD: UniguelD + requestingResource: DomainResourceType
+ resourceAllocationState: ResourceAllocationStateType [0..1]
ActionType

+ actionPoint: ActionPointType
+ actionPointTrigger: ActionTriggerType
+ endpointTrigger: BooleanType

Figure 20 - Air Sortie Mission Associations

End Example
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Begin Example

Figure 21 shows the WaypointMissionType, which is Part of the RouteMissionPlanType identified in the previous
example. It is Associated with the WaypointObjectiveType and is Associated with VehicleWaypointActionType via the
WaypointSatisfyAssociationType.

The Measurands of the objectives and actions typically have a deontic modality (see AS6969). That is, they declare the
required mission Value or contraints on the mission Value. The Measurands for resouces typically declare the categorical

(i.e. observable) Value or some modal or set of modals.

class WaypointMissionAssociationView /

Airsystem::AirVehicleType

VehicleType

ferenceType

UCSObjectiveType UCsMissionType
«Dbjectives «Missions «Resource»
Vehicle::WaypointObjectiveType WaypointMissionType
+  altitudeRequirement: DistanceRequirementType +  priority: OrderRequirementType +  altimeterPressure: Prassure
+  bankangleLimit: AngleConstraintType — » —
+  egressAngleConstraintRange: AngleConstraintfype +  ATCCallsign: Description
+ egressangl Juirement: AngleRequirementilype + attackangle: AngleCapaffilityType
+ ingressangleConstraintRange: AngleConstraingType +  hingoFuel: MassCafabilitieyD
+ ingressangl ment: AngleRequirementfype +  bingoFuelvolunf&ol dpfeCaphbilityType
+  mustFlyPoint: onRequirementType +  centerOfGratity: HositionVectpr
+ speedRequirem SpeedRequirementType +  courseHaad le: Airvehifl farenceType
+  timeOfArrivalRequirement: TimeRequirementfype + flapAndlarRagtECapabilityTypp [1..7] fordered)
+ turnRadiusRequirement: DistanceRequiremenfType + flighwgdesFlightModeType
+ turnTypeRequirement: TurnKindType atisfyAssociationType + GkmgdCapacity: ScalarAccelerptionCapabilityType
WaypointSatisfyAssociationType ¢, |agnghoption: LaunchOptionTjpe
¥, maximumAirSpeed: Speed
N Voptimumcruiseairspeed: speel
¢ optimumEnduranceAirspeed: fpeed
+  recoveryOption: RecoveryOptfonType
+ sideslipAngle: AngleCapabilityfype
+ speedBrakeAngle: AngleCapalilityType [0..*] {ordered}
+ speedMode: AirvehicleModeHreferenceType
+ tailNumber: UniquelD

«Objective»
VehicleActions::VehicleWaypointActionType.

ActionType

al:\me:erse::mg: PVESSU?’E?EC\LIII’EI’HEI’V'.TWJE
altitudeCommandMode: AirVehicleClimbModedype
arrivalTime: TimeRequirementType

o celeration: ScalarAccelefaly iremen tType

c titude: DistanceRequiremeMType

c titudeRate: Sp rement tType
commandedCourse: AngleReqditgefitType
commandedHeaing: AngldReguirementType
commandedOrientatiopmeNlgTAingleRequirementType

E Orient ityRequirementType

E ence: AirvehicleSpeedModeType
commandgdTuRadius: DistanceRequirementType
comgandedJurnRate: AngularVelocityRequirementType
commgngdedWaypointNumber: CountReguirementType
deRarbreTime: TimeReguirementType

+
+

+

+

+

+

+

+

+

+ EulerAng

+ commandedspeed:SgedrequirementType
. .

+

+

+

+

§ hdadingCommandType: HeadingCommandModeType
AL nDirection: TurnDirectionType

4 turnType: TurnKindType

% waypeintFlightMode: AirvehicleFlightModeType

+  waypointkind: WaypointkindType

:ActionType

+  actionPoint: ActionPointType

+  actionPointTrigger: ActionTriggerType

+ endpointTrigger: BooleanType

End Example
5.4.6 Policy History

Original at Revision A.

5.5 Policy on Conceptual Message Model

5.5.1 Policy Usage and Conformance

This policy applies to the Conceptual Message Model Package in the Conceptual Model Package in the UCS

Architectural Model. The Package shall conform to the policy.

Figure 21 - Waypoint Mission Associations
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5.5.2 Policy Description and Motivation

The Conceptual Message Model Package is an abstract model that identifies conceptual messages where each message
is a view of the CDM that exposes content of interest to one or more services in the Conceptual Service Model. Each
Attribute in the Conceptual Message Model is a Projection of an Attribute in the CDM.

5.5.3 Policy Constraints
None.
5.5.4 Policy

The Packages in the Conceptual Message Model are shown in Figure 22. The Message Model Package is organized
according to the taxonomy of services in the Conceptual Service Model (see Policy 5 6) plus a Common Package for
common messages. The vek:

0 Conceptual Message Model
Plim| Message Model
» £1 common
v B External Messaging and Communication
v B3 System Support
v £1 Mission Planning
v B3 Dynamic Environment
» B3 Primary Mission Control
Sensor Product PED
v 23 Projections
o 7 Refined Element Views

Figure 22 - Packages in Conceptual Message Model Package

The Projections Package shows how each message Attribute in the Message Model is a Projecfion of an Attribute in the

Conceptual Data Modsgl.

The Projection connectgr provides a direct correspendence between each Message Attribute ang CDM Attribute (and its

Type). This correspond
association. The sourcg
separated path terminat
AttributeNames, where

There are guidelines on
various types of core elg

ence is called a Projéction and is represented by a Projection Stereg
role is labeled withthe name of the Message Attribute. The target role

ng with the namé of the Attribute in the CDM being Projected from. The p3
pach successive AttributeName is the AttributeName in the Type of the pre

what should project to what. Table 1 describes the MessageType Classes
ments, For example, the Attributes in status Messages (StatusTypes) gen

some entity in the Conc

used to update some cgmmanded action (ActionType).

ptual'Data Model. Attributes in command Messages (CommandTypes) us

type on a non-directed
s labeled with a period-
th must be a valid list of
ceding Attribute.

that should project from
erally report the state of
ually include information

Table 1 - Projection connector guidelines

«MessageType» Classes

Projected From Purpose

StatusTypes

ResourceTypes

StatusTypes provide state information about
one or more resources or specializations of
resources (i.e., ProductTypes).

CommandType

S ActionTypes, MissionType

satisfy an Objective.

CommandTypes change the end state of
resources. This is performed through a
projection to an ActionType in order to

RequestTypes solicit state information from
Resources (i.e., they do not change state of
a Resource).

RequestTypes ResourceTypes



https://saenorm.com/api/?name=afd108156af452ee47e8c8cd066334ba

SAE INTERNATIONAL AS6522™B 28 OF 52

UCS ConversionProjection Connectors are like Projection Connectors, except that the Type of the “projected-from” Attribute
is different from the Type of the Message Attribute. Some type and value conversion will be required. The UCS Refinement
Connector, maps the CDM Types to the UCS LDM Types to indicate what types should be substituted for the UCS
Realization of the abstract CDM. Because a Message Attribute with a ConversionProjection is not the same Type as the
“projected-from” Attribute, the Attribute also requires a UCS Refinement Connector targeting the desired LDM Type to
indicate what the “converted-to” LDM Type should be. Currently, the conversion functions that define the value conversions
in a conversion projection are not defined.

The Refined Element Views Package Refines each conceptual AttributeType in the Conceptual Data Model to a logical
Attribute Type. The process allows CDM AttributeTypes to have different Attribute Types substituted from the Logical Data
Model (LDM). The selection options are defined by the Refine Stereotype combined with the UCS Stereotype to produce
a «refine,UCS» Dependency Connector.

5.5.5 Policy Example(s)

Begin Example

Figure 23 shows a Gqgneralized Message, UCSMissionStatusType, whose Message ‘Slot UCSMission is simply a
Projection of UCSMissionType. This Type in the CDM is therefore an information exchange item contained within the
Message.

class UCSMigsionStatusType /

«Mission»
UCSMissionType

drpaOfOperations: PlaceType
UcsstatusType authorizedSystem: UCSSystemType
«MessageType» authorizedUser: UCSSystemType
UCSMissionStatusType deletelfSpaceNeeded: BooleanType
keepUntilDate: TimeRequirementType
+  UCSMission: UCSMissionType keepUntilManuallyDeleted: BooleanType
wel )] terft | missionAuthority: UCSPersonType
:ch ;‘;i;;:‘é‘;—’i‘?:';{.ﬂ;me +UCSMission missicn(cmmanltler: UCSPEFED’I"’]EF',A’FE
+ sssionID: UniquelD [0..1] wPxgjections mission|D: UniquelD

missionPolicy: PolicyType

missionsExceeded: CountRequirementType
mission MissionStatusType

mission (Expired: BooleanType

missiony : UniquelD

numberOfDaysToKeep: CountRequirementType
planningAuthority: UCSPersonType

remarks: Description

rulesOfengagement: PolicyType

aregw
nUCSptatusType
+ sfatusSource: DomainResourceType

L T i e i i s A S G T

2 i
ED UCS Mission Type
(ucs)

Figure 23 - UCSMissionStatusType Projection
End Example
Figure 24 shows a Message, SubsystemStatusReportType. The Message Slot UCSAirComponentPartldentification is
a Projection to SubsystemType:: partldentification: Partldentification in the CDM. In this example, the Message
SlotName is different to the CDM AttributeName.

Similarly, the Slot UCSAirComponentSubsystemReport is a Projection to SubsystemType:: subsystemReport:
SubsystemReportType[1..*].
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class SubsystemStatusReportType /

«MessageTypex»
Primary Mission Control::SubsystemStatusReportType

UCSStatusType

+ UCsairComponentPartidentification: Partidentification
+ UCsAirComponentSubsystemReport: SubsystemReportType [1..*]
nUCSInterfaceSetType
+ msgTimeStamp: Time
+ sessionlD: UniquelD [0..1]
wrefn
+ airSystem: AirVehicleSystemType
:UCSStatusType
+ statusSource: DomainResourceType

+UCsAirComponentSubsystemReport

DomainResourceType

«Resource»
DomainResources::SubsystemType

+subsystemReport

«Projection»

+UCsAirComponentPartidentification

+partidentification

#Projection»

+ alert: AlertType [0..%]

+ subsystemReport: SubsystemReportType [1..%]
+ subsystemState: SubsystemStateType
::DomainResourceType

location: PositionCapabilityType

locationLocal: PositionCapabilityType
partidentification: Partidentification
replaceability: ReplaceabilityType
resourceAllocationState: ResourceAllocationSt
resourceAllocationStatus: ResourceAllocationSt
resourceConfigurationPermission: BooleanType [0..1]
resourceControlinterface: ResourceControlinterfaceType
resourceControlPermission: BooleanType

resourceLOl: SpecificLOIType

resourceStatusPermission: BooleanType [0..1]
resourceType: Description

+l+ + + o+ +

stateDescription: Description
::ResourceType

+ resourceDescriptiongRlesgriplio
+ resourcelD: UniggelD

/2
Ta UCS AirComponenfType (UCS)

End Example

Figure 24 - SubsystemStatusReportType Projections
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Begin Example

Figure 25 shows a Message with more complicated Projection paths. The Message Slot airVehicleSpeedSetPoint has the
Projection path airVehicle.speed.speedSetPoint. The “airVehicle” part Projects to the Attribute AirVehicleSystemType::
airVehicle: AirVehicleType. The ‘speed’ part then Projects to the Attribute AirVehicleType:: speed:
SpeedCapabilityType. The “speedSetPoint” part then Projects to the Attribute SpeedCapabilityType:: speedSetPoint:
Speed.

class VehicleOperatingstateType

r

+

navigationSystem: NavigationSystemType [0..1]

UcsstatusType| | sirvehiclecourseSetPoint +airvehicle.course.anglesetPoint Ve geinil v LEiEfe
«MessageTypen «Projections i «Resources «Resources
Vehicle i vpe Airsystemz:AirVehicleSystemType AirsystemzAirvehicleType
+airVehicl +aitVehicle.heading. i

+ airVehicleAltitudeRateSetPoint: Speed |+ airVehicle: AirvehicleType + altimeterPressure: Pressure
+  airvehiclealtitudeSetPoint: Distance «Projections + fiightphase: FlightPhaseType + altitudeMode: AirvehicleModePreferenceType
+ airvehicleBingoFuel: Mass + flightTerminationMode: FlightTerminationModeType +  ATCcallsign: Description
+ airVehicleCourseSetPoint: PlaneAngle +airvehicleOrientationSetPoint +airVehicle.attitude.orientationSetPoint.  fuelingSystem: AirFuelingSystemType [0..1] + attackAngle: AngleCapabilityType
+  airvehicleFlightMode: FlightMode pr— |+ IFFsystem: IFFsystemType [0..1] +  bingoFuel: MassCapabilityType
+ airVehicleHeadingSetPoint: PlaneAngle +  maintenanceStatus: MaintenancestatusType +  bingoFuelVolume: VolumeCapabilityType
+ airvehicleOrientationRateSetPoint: AngularVeloc #propulsionfuellozd *prw - OfGravity: PositionVector
+ airvehicleOrientationsetPoint: PlaneAngle «Projection» ‘* electricalsystem: ElectricalSystemType cour: dl de: AirvehicleModePreferenceType
e +airvehicleltitudesetPoint +airVehicle.altitude distanceSetpoint *  fueiSystem: FuelSystemType [0..1] ' | R A
+ airvehicleTumRatesetpoint: Angularvelocity - - +  generatorUnit: GeneratorUnitType [0..%] git frode: FlightModeType
+  propulsionFuelLoad: Mass <Projection» +  hydraulicSystem: HydraulicSystemType [0..1] @Loa{capacity: ScalarAccelerationCapabilityType
+  propulsionOutputPowerSetPoint: LevelofPower [1].*] fordered} launc

Option: LaunchOptionType

+airvehicleBingoFuel +airvehicle. bingoFuel. mass
s:ucsinterfacesetType +opr

+  msgTimeStamp: Time «<Projection»
+  session|D: UniquelD [0..1]

peed: speed
optimimCruiseAirspeed: Speed
optimpimEnduranceAirspeed: Speed

pulsion: Pr temType
::DomainResourceType

+ location: PositionCapabilityType

4
P

IR, e

Option: RecoveryOptionType
+airvehicleOr locationLocal: PesitionCapabilityType recovgryop ryOptionTyp
e aivehide a1 — + partidentification: Part dan—m[a—fn @ sideslipAngle: AngleCapabilityType
ucsstatusType «Prajection» ‘* ;:Eplbateal»nh'y‘»Rep\ate’ablh';ﬁypé x speedprakeAngle: AngleCapabilityType [0..*] {ordered}
+ statusSource: DomainResourceType . . i 4 .
vaiVeliclespeasetpoint saivetile speed + receslocatonstte Rt Sy pe 0.1 i e
pr— ‘ resourcellocationStatus: Resourceplocati sType 0..1] ‘ e g

.
+ resourceConfigurationPermission: anType [0..1]
+airVehicleTurnRateSetPoint

sideslipAngle: AngleCapabilityType

speed SpeedCapabilityType

speedviode: VehicleSpeedModeType
speedReference: VehiclespeedReferenceType

nSubsystemType

+ alert: AlertType [0..*]

+  subsystemReport: SubsystemReportType [1..%]
+  subsystemstate: SubsystemstateType

+airVehicle.turnRate.angleRateSetPoint,  racoyrceControlinterface: Resdlites( rolinterfaceType + ration: AccelerationCapabilityType
pr— |+ resourcecontralpermissiop:dgleaype + o
+  resourceLOl: SpecificLOgfypg + e: DistanceCapabilityType
+propulsionOutputPowersetPoint +propulsion.unit.outputPower.powerSetPoint | :ﬁzsz;:g};ﬁl‘-EW‘EE”ME[U"u N z:ﬁﬁ,ﬁ:g;:;ﬁ;ﬁ%ﬁypg
«Projections ‘+ stateDescription: Bg¥yibtion + eRate: SpeedCapabilityType
+ e: EulerAngleCapabilityType
+airvehicleAltituder stesethoint +airvehicl oint g e " + leAcceleration: EulerAngleAccelerationCapabilityType
+ resourceDescrihion: Description
eProjections ‘* resourdgniquelD + eAccelerationError: EulerAngleAccelerationErrorType
+ HeError: EulerAngleErrorType
+airVehicleFlightMode +airvehicle.fightMode. value 2 eVelocity: EulerAngleVelocityCapabilityType
<Frojection + Error: EulerAngleVelocityErrorType
+ lityspecs: UvCapabilitiesType
+ coursf: AngleCapabilityType
+ coursfHeadingMode: CourseHeadingModeType
+  headifg: AngleCapabilityType
+ locat
SubsystemType| | + magnft AnglecapabilityType
cResourcen + mass] P
Vehiclesubsystems::PropulsionsystemType | aoehide ey
+  physidalspecs: UVSpecificationsType
+ aggregateEnergyAvailable: EnergyCapabilityType + propufsivelinearEffort: LinearEffortCapabilityType
+ aggregateEnergyUsageRata: LevelOfRowerCapabilityType + propusiveRotationalEffort: RotationalEffortCapabilityType
+ outputPower: LevelOfPowerCapabilityType +  resistpelinearEffort: LinearEffortCapabllityType
+  unit: PropulsionUnitType [1..%] +  resistpeRotationalEffort: RotationalEffortCapabilityType
+
.
.
.
;
.
.
.
.
.
.

e ——— speedihroughair: SpeedCapabilityType

o o T s i e S

+ locationLocal: PositionCapabilityType turnfipte: AngularVelocityCapabilityType
e e vehiclfinformation: VehiclelnformationType
4+ replaceability: ReplaceabilityType :2:‘;: \T:f’:\ietrvﬂ:‘::;\?m;rs

+ resourceAllocationstate: ResourceAllocationStateType [0..1] e e

+ resourceAllocationStatus: ResourcellocationStatusType [0..1]

+  resourceConfigurationPermission: BooleanType [0..1] sSubsystemType

+ resourceControllnterface: ResourceControlinterfaceType v S A0

+  resourceControlPermission: BooleanType +  subsyftemReport: SubsystemReportType [L..*]
+ resourceLOl: SpecificLOIType +  subsyftemstate: SubsystemstateType

+  resourceStatusPermission: BooleanType [0..1] =:DomainfesourceType

+  resourceType: Description +locatipn: PositionCapabilityType

+  stateDescription: Description + locati

::ResourceType + partig

+ resourceDescription: Description + replag ty: ReplaceabilityType
e eAllocationstate: ResourceAllocationStateType [0.-

resourceAllocations

+ s: ResourceAllocationStatusType
+  resourceConfigurationPermission: BooleanType [0..1]
+  resourceControlinterface: ResourceControlinterfaceType
+  resourceControlPermission: BooleanType
o

5

o

5

resourceLOl: SpecificLOIType
resourceStatusPermission: BooleanType [0..1]
resourceType: Description
stateDescription: Description
z:ResourceType
+  resourceDescription: Description
+  resourcelD: UniqueiD

Figure 25 - VehicleOperatingStateType Projections

End Example
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Begin Example

In Figure 26, the CDM resource LandingGearType has the Attribute status: LandingGearStatusType. The AttributeType
is refined into LandingGearStatusType_All.

class LandingGearType /

SubsystemType

«Resources
AirSystem::LandingGearType

+ status: LandingGearStatusType
::SubsystemType

+ alert: AlertType [0..%]

+ subsystemReport: SubsystemReportType [1..%]
+ subsystemState: SubsystemStateType

siDomainResourceType

location: PositionCapabilityType
locationLocal: PositionCapabilityTyp sefaty domain < INOWN_DOWN AND IOCKED 11D AND STOWED CVOIING_UP, CYQUNG_DOWN, INOPERATIVE}
partldentification: Partidentificatiod kL o __=
replaceability: ReplaceahilityType arefine,UCS» + domain: LandingGearStatusEnumTypeLDM [1..%]
resourceAllocationState: ResourceAlocationStateType [0..1] + setPoint: LandingGearStatusEnumTypeLDM
resourceAllocationStatus: ResourcegllocationStatusType [0..1] + value: LandingGearStatusEnumTypelDM
resourceConfigurationPermission: BgoleanType [0..1] SV
resourceControlinterface: ResourcefontrolinterfaceType
resourceControlPermission: BoolearfType

resourceLOl: SpecificLOIType
resourceStatusPermission: BooleanTjype [0..1]
resourceType: Description
stateDescription: Description

Logical Enumeration StatusTypes::LandingGearStatusType_All

B I I

::ResourceType
+ resourceDescription: Description
+ resourcelD: UniquelD

Figure 26 - Refinement of LandingGearStatusType
End Example

5.5.6 Policy History
Original at Revision A.
5.6 Policy on Concepjual Service Model
5.6.1 Policy Usage and Conformance

This policy applies to the Conceptual Service Model Package of the Conceptual Model Package. This Package will
conform to the policy.

5.6.2 Policy Descriptipn-and Motivation

The Conceptual Service Model Package is an abstract model that identifies service Participants, where each Participant
has one or more Ports that are Typed by Servicelnterfaces. These Ports are used to provide services or consume services.
A service specification comprises a Class Diagram of the Participant and an Activity Diagram for each Service Port.

The Participants themselves are not normative and a conformant implementation of the UCS Architecture Model may have
any Participant architecture. Only the Servicelnterface specifications are normative and the required Participant role in each
Servicelnterface. The role is defined in the Notes Partition of the Participant Class. Servicelnterfaces have Signals as
Features. Each Signal is parameterized by a message in the Conceptual Message Model.

5.6.3 Policy Constraints

None.


https://saenorm.com/api/?name=afd108156af452ee47e8c8cd066334ba

SAE INTERNATIONAL AS6522™B 32 OF 52

5.6.4 Policy

The Participant Class Diagrams Apply the OMG SoaML Profile as shown in Figure 27. The interpretation of each SoaML
Stereotype is as follows.

Participant: A role describing the provider or consumer of services.

Service Port: A feature of a Participant that is offered by one Participant to others. A Participant designates a Port that
defines the connection point through which a Participant offers its capabilities and provides a service to clients. The
Service Port is Typed by a Servicelnterface.

Request Port: A feature of a Participant that is used in the consumption of a service. A Request designates a port that
defines the connection point through which a Participant meets its needs through the consumption of services provided
by another Participant. The Request Port is Typed by a Servicelnterface.

Servicelnterface: A Servicelnterface Types a Service Port or Request Port.
MessageType: An |nformation Exchange ltem that is conveyed across a Servicelntefface by a Signal.

ServicesArchitectyre: A description of how Participants work together using-Servicelnterfaces. The UCS Services
Architecture supporf the System Use Case Model but is not normative. Whereas simple seryices may not have any
dependencies, UCS domain services are better understood in their context.

ServiceChannel: Alcommunication path between Participant Service\Ports and Request Por{s within an architecture.
The UCS Architecfure model uses the ServiceChannel to denote the explicit binding between Participants on
ServicesArchitectur¢ diagrams and to apply non-functional properties to these service channels.

A\

UML 2 UCS SoaML Subset

metaclass

¢ Object ? L] Participant €3
emetaclass» ‘// Servicelnterface €%

Class ' |

+ isActive: Boolean

|
MessageType €3
emetaclassy»
Coltaboration
—
— |
‘-“"--._
ServicesArchitecture €$|
«metaclass» Service  {D
Port
+ isBehavior: Boolean = false "-——————______, Port &
+ isConjugated: Boolean = false
+ isSenice: Boolean = true |+ connectorRequired: Boolean = true |
Request €
emetaclass»
Connector ServiceChannel €3
+ direction: Direction = Source -> Desti
+ kind: ConnectorKind

Figure 27 - UCS SoaML UML profile
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A Protocol Activity Diagram is provided for each Servicelnterface. Protocol Activity Diagrams use only the following elements
from UML Activity Diagrams.

e ActivityPartition (from IntermediateActivities), also known as “swimlanes”

e InitiaINode (from Ba

sicActivities)

o ActivityFinalNode (from BasicActivities)

e ControlFlow (from BasicActivities)

e DecisionNode (from

IntermediateActivities)

¢ MergeNode (from IntermediateActivities)

e CallOperationAction

Since Protocol Activity [
are not used on the Cal
for) the CallOperationA
assigned to the CallOpeg

5.6.5 Policy Example
Begin Example
In Figure 28, the Partic

Servicelnterface Atmos
Uses the Interface Atmd

The Request Port Vehid

(from BasicActions)

s)

Diagrams serve only to show the sequencing of messages/operations, Inp
Operation Actions. Only the Target pin is required by UML, toddentify the
ction. In the UCS Architectural Model, Target pins are fedundant wit
ration, so Target pins are removed.

ut and Output data pins
context of (the classifier
n the Classifier already

pant AtomosphericSensor provides the, Service Port AtmosphericSensor whose Type is the
phericSensor. This Servicelnterface Implements the Interface AtmospheiicSensorRequests and
sphericSensorResponses. Each Interface has Signals that are Parametérized by Messages. For
example, the Signal CmdAtmosphericSensor is Parameterized by AtmosphericSensorCmdTy

e.

leInterface is a notional implementation of the Participant role and is not pormative.

class AtmosphericSensor SOA Participant

Atm

ainterfacen
psphericSensorRequests

usignal» CmdatmaosphericSensor (A
wsignal» GetAtmosphericSensorCi

«signal» GetAtmosphericSensorCol
usignal» GetAtmosphericSensorst
usignal» SetAtmosphericSensorCo

+ o+ 4+ o+ A+

receptions

tmosphericSensor@f ype): void
dedSettings(SengdiLastCommandedSettingsType): void
fig (SensorCoffigefationRequestType): void
tus(SensokSpétusRequestType): void
fig(Atribsph¥ricSensorConfigurationCmdType): void

ainterfacen
AtmosphericSensorRespoy

receptions
wsignal» AtmosphericSensorCmdRprt{AtmosphericSensor
wsignal» AtmosphericSensorConfigRpri{AtmosphericSensol
«signal» AtmosphericSensorStatusRpri{AtmosphericSensol

ommandedSettingsRptType): void
ConfigurationRptType): void
StatusType): void

-

5

PR
-

aServicelnterfacen
AtmosphericSensor

ervicen AtmosphericSensor: Atmosphericsensor

AtmosphericSensorRequests

AtmosphericSensorResponses % |::|

«Participants
AtmosphericSensor

«Request» Vehiclelnterface: ~Vehiclelnterface
vehiclelnterfaceRequests

vehiclelnterfaceResponses

Figure 28 - SOA participant diagram example
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End Example
Begin Example

In Figure 29, The Protocol Activity starts with any one of the FileProductExploitationRequest Signals on the Service Port,
followed by the appropriate response Signal.

Figure 30 demonstrates how Servicelnterface Signals can show a message exchange pattern providing for typical
“request/response” flight status and Warning-Caution-Advisory (WCA), augmented by a “subscription” like message pattern
using startVehicleFlightStatus and stopVehicleFlightStatus Signals to start and stop a sequence of flight status reports.

In all cases there is a single flow of control from the Activitylnitial nodes to the ActivityFinal nodes, with mutually exclusive
guards on the initial DecisionNode. The second example shows that a Protocol Activity can fire either with the invocation of
an operation on the Service Port, or with some other condition becoming true, as in ReportingintervalReached.

Any named conditions Lir events such as PeriodicStatusReportingEnabled or ReportinglntervalIReached in Figure 29,

must be clearly specified in the Activity description.
FileProductExploitationRequests FileProductExploitationResponses
(operation ==
exploitSensorPayloadF JeProduct ) )
P Y ) \.fr exploitSensorPayloadFileProduct exploitSensorPayloadFileProductResponse
/k (FileProductExploitationRequests::) (FileProductExploitationResponses::)
{operation =
markTarget
9 J markTarget markTargetResponse
/L(F\IeproductEproitationRequests::) (FileRroductExploitationResponses ;) L
(operation =
ST etFileCapapilities - H M
Activitylnitial g pi ) \( getFileCapabilities (e TR ActivityFinal
,k(F\IeProductEproiLationRequests::) (FileProductExploitationResponses )
11
(operation =
lystl
analystinpu \( analystinp \ \r analystinputResponse
/L(F\IeProdu:tEprmtatlonRequestSiiU /k (FileProductExploitationResponses::)
Figure 29.-Protocol Activity diagram example 1
VehicleFlightStatusRequests VehicleFlightStatusResponses
(operation ==
getVehicleFlight Stajus) ~ get\/ehicleFlightStatus
(VehicleFlightStatusRequests )
(operation ==
SESETRET TR, A startVehicleFlightStatus startVehicleFlightStatusRprt vehicleFlightStatusRgjrt
l (VehicleFlightStatusRequests ) (VehicleFlightStatusResponses::) (WehicleFlightStatusRespor|ses::)
(PeriodicStatusReportingEnabled AND
ReportingIntervalReached)

Activitylnitial ActivityFinal
(operation ==
stopVehicleFlightStatus) stopVehicleFlightStatus stopVehicleFlightStatusRprt
(VehicleFlightStatusRequests::) (VehicleFlightStatusResponses::)
(operation ==

CEETEEY receiveVehicleWCA sendVehicleWCA
(VehicleFlightStatusRequests::) (VehicleFlightStatusResponses::)

Figure 30 - Protocol Activity diagram example 2

End Example
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5.7 Policy on Logical Model Package Structure
5.7.1 Policy Usage and Conformance

This policy applies to the Logical Model Package in the UCS Architectural Model starting at Revision A. The Package
shall comply with the policy.

5.7.2 Policy Description and Motivation

The Logical Model is the result of the Refined Element Views Package in the Conceptual Model. In that Package, the
conceptual DataTypes in the CDM are refined into logical DataTypes. The essential difference between the Logical Model
and Conceptual Model is the level of abstraction of the DataTypes. The Logical Model Package contains three Packages
that are counterparts to the three Packages in the Conceptual Model. These are the Logical Data Model, the Logical
Message Model, and the Logical Service Model. This policy describes each Package and the Dependencies between
Packages.

5.7.3 Policy Constraints
None.
5.7.4 Policy

The Package structure ¢f the Logical Model is shown in Figure 31.

i Logical Model
M| Logical Data Model
v £1 «aDM» Logical DataTypes
Pl Logical Entity Model
v B3 Air
v 21 Common
» £ Ground
v £1 Maritime
P Logical Message, Model
P! Message\Vodel
QE Message Model
¢ £1.Common
A\l Dynamic Environment
b £ External Messaging and Communication
b £ Mission Planning
» 21 Primary Mission Control
v 21 Sensor Product PED
» 21 System Support
P Logical Service Model
v £1 mpE
» 51 «Domain» System Support

v £1 «Domain» Dynamic Airspace
> L1 «Domain» External Messaging And Communication

v 21 «Domain» Mission Planning
» £1 «Domain» Primary Mission Control
» £1 «Domain» Sensor Product PED

Figure 31 - Logical Model Packages

The Logical Data Model Package (LDM) is a model of the entities in the CDM but including their state Values at the logical
level. It is the result of the Refined Element Views Package in the Conceptual Message Model. The library of LDM
DataTypes is provided in the Logical Data Types Package, which conforms to the DMF. The Logical Entity Types
Package follows its conceptual counterpart and contains a Common Package plus Air, Ground, and Maritime Packages.
Refer to Policy 5.8

The Logical Message Model identifies logical messages where each logical message is a refinement of a conceptual
message in the Conceptual Message Model. Via the Projections Package and Refined Element Views Package in the
Conceptual Message Model, each Attribute in the Logical Message Model now correspondes to an Attribute in the LDM.
Refer to Policy 5.9
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The Logical Service Model Package identifies the same service Servicelnterfaces as the Conceptual Message Model.
However, each Signal is parameterized by a message in the Logical Message Model. Refer to Policy 5.10.

5.7.5 Policy Example(s)
None.
5.7.6 Policy History

5.8 Policy on Logical Data Model (LDM)

5.8.1 Policy Usage and Conformance

This policy applies to the Logical Data Model Package in the Logical Model Package in the UCS Architectural Model

starting at Revision A. T

D 1 laall £ + +lo L
LA~ | G\JT\GHC S0dIT CUTTTUTTIT TU LTS }Jullby.

5.8.2 Policy Descriptipn and Motivation

The Logical Data Modell Package (LDM) is a model of UCS entities and their state Valugs>The Pag
Entity Model Package whose Datatypes are defined in the Logical Data Types Package. The
derived from the CDM apd Refined Element Views Package in the Conceptual Message Model,

conceptual DataType sqopes the semantics of an Attribute, in the LDM, a logicakDataType is able

Value.

5.8.3 Policy Constraints
None.

5.8.4 Policy

As with its correspondi
domain-specific Air, G
Stereotypes Objective,

g conceptual Package, the Logical Entity Types Package contains a
ound, and Maritime Packagés. As with the CDM, these Packages are
ission, and Resource. See Policy 5.4.

The Logical Data Type$ Package applies the'DataType Profile of the Data Model Framework. Re
Governance, Section 8 {Value Properties):

Naming Conventions in LDM

For status and selectof Types;-the names will be compound names, consisting of two parts,

RootName_SubsetName. RootName shall match the name of the DataType that the selector or
SubsetName shall reflect’the subset of Enumerahons included in the selector or status Type. Wh

kage contains a Logical
| ogical Entity Model is
Whereas in the CDM, a
fo express an Attribute’s

Common Package plus
supported by the Class

er to the DMF Technical

constructed as follows:

status Type specializes.
en all Enumerations are

included, the SubsetName

ames shall be placed in

the order specified. Part names shall conform to existing naming guidelines and should not themselves contain underscores.

Some example names, from the model are:
o AlertStatusType_All
o MissionStatusType_All
o

CountryCodingMethodType_ObjectCountry.

If it is necessary to encode element properties into element names, the names will be compound
most five parts, constructed as follows:

RootName_RefFrameName_UnitsName_PrecisionName_RefinementType.

names, consisting of at
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Properties for Refinements in the UCS message set SHOULD NOT be encoded in an element name unless two or more
elements have the same RootName. Only those properties that are unique to a common RootName SHOULD be
incorporated into the element name. Part names shall be separated by an underscore. Part names shall be placed in the
order specified. Part names shall conform to existing naming guidelines and should not themselves contain underscores.

RefinementType is one of Capability, Constraint, Measurement, Requirement, Specification, Tolerance, or Tuple. No
modifier shall precede the RefinementType part; Course TrueNorth Requirement is valid, but Course_TrueNorth_
AngleRequirement would not be.

Some example names, from the model:

o AirTemperature_ Capability

o Altitude_Barometric_Capability

o ElevationSensor_LineOfSightVerticalTarget_HalfAngle_Constraint
e GroundVelocity2D| Tuple

e Frequency_KiloHertz_Tolerance

¢ Position3D_PlatformXYZ_Tuple

5.8.5 Policy Example(s)

Begin Example
Figure 32 shows the fonceptual resource UCSSystemType 'on the left hand side and its| logical representation,

UCSSystemType_, on [the right hand side. The logical Type'is indicated by the undescore. The Features are identical
except that they are Tyged by conceptual and logical Types) respectively.
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DomainResourceType DomainResourceType
«Resource» «Resource»
UCSSystemType UCSSystemType_
+ controlSystem: ControlSystemType [1..¥] + controlSystem: ControlSystemType_ [1..¥]
+ failurePolicy: FailurePolicyType + failurePolicy: FailurePolicyType_
+ launchAndRecoverySystem: WeatherRequests [0..%] + launchAndRecoverySystem: WeatherRequests [0..*]
+ procedureResource: ProcedureResourceType + procedureResource: ProcedureResourceType_
+ systemMode: SystemModes + systemMode: SystemModesType All
+ UVSystem: UVSystemType [1..%] + UVSystem: UVSystemType_ [1..%]
::DomainResourceType ::DomainResourceType_
+ location: PositionCapabilityType + location: Position3D_WGS84_Capability
+ locationLocal: Positio[]Capab|l|tyType T focationLocal: Position3D_PlattormXyZ_Capability
+ partldentification: Paftldentification + partldentification: UCSPartldentificatiost
+ replaceability: RepladeabilityType + replaceability: ReplaceabilityType JAll
+ resourceAllocationStgte: ResourceAllocationStateType [0..1] + resourceAllocationState: ResourteAllocatiohStateType_ [0..1]
+ resourceAllocationSt3tus: ResourceAllocationStatusType [0..1] + resourceAllocationStatus: ReséuayceAllocatipnStatusType_All [0..1]
+ resourceConfiguratiohPermission: BooleanType [0..1] + resourceConfigurationPerfnission: Booleanype_All [0..1]
+ resourceControllnterface: ResourceControlinterfaceType + resourceControllnterfackResourceControl|nterfaceType_All
+ resourceControlPermjfssion: BooleanType + resourceControlPerqission: BooleanType_All
+ resourcelOl: Specific{OIType + resourcelOl: Sp€RificLOIType_All
+ resourceStatusPermigsion: BooleanType [0..1] + resourceStathsPermission: BooleanType_Alf [0..1]
+ resourceType: Description + resourceTyre: StringDescription
+ stateDescription: Dedcription + stateDeSeription: StringDescription
::ResourceType ::Resouregiype_
+ resourceDescription: Pescription + _«8sourceDescription: StringDescription
+ resourcelD: UniquelD +\&esourcelD: AlphaNumericGUID
Figure 32 - Conceptual and Logical UCSSystemType
End Example
5.8.6 Policy History
New at Revision A.
5.9 Policy on Logical Message Model

This policy applies to the Logical Message Model Package in the Logical Model Package in the UCS Architectural
Model. The Package shall conform to the policy.

5.9.1 Policy Description and Motivation

The Logical Message Model Package is a library of logical messages where each message is a logical view of the data
model that exposes content of interest to one or more services in the Logical Service Model. Each Attribute in the Logical
Message Model is a Projection of an Attribute in the LDM via the Projections Package in the Conceptual Message Model.

5.9.2 Policy Constraints

None.
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5.9.3 Policy

The Logical Message Model contains one Package, the Message Model, whose Package structure follows that of the
Message Model in the Conceptual Data Model. In the Logical Model, the DataTypes are at the logical level of abstraction.

5.9.4 Policy Example(s)

None.

5.9.5 Policy History

5.10 Policy of Logical Service Model

5.10.1 Policy Usage and Conformance

This policy applies to the Logical Service Model Package of the Logical Model Package. This)Package will conform to
the policy.

5.10.2 Policy Descriptipn and Motivation

The Logical Service Model Package is a logical refinement of the Conceptual Service Model Package. It uses logical
messages as Signal Pafameters.

5.10.3 Policy Constraints
None.
5.10.4 Policy

In the Logical Service Mlodel, the structure and Applied Profiles are identical to Service Model. $ee Policy 5.6. The only
difference is the level oflabstration of the DataTypes.

5.10.5 Policy Example(s)
5.10.6 Policy History

6. NON-FUNCTIONALY PROPERTY ROLICIES

The current Non-functional Property Model is a legacy work product developed for the OSD UCS Architecture, the
precursor to the SAE UCS Architecture Model, AS6518. This was developed for the Air Domain cpntent only, and has not
been maintained in AS6pH18.as,new content has been added in Revision A.

This Package is therefo ge.
6.1 Policy on Non-Functional Property Library

6.1.1  Policy Usage and Conformance

This policy applies to the Non-Functional Properties Package of the UCS Architectural Model starting at Revision A.
6.1.2 Policy Description and Motivation

The Non-Functional Properties Properties Package provides libraries of non-functional properties based on the Class
Stereotype UCSNfpProperty. This library is a resource available to users to bind the UCS Architecture Model to a system
model by assigning non-functional properties to model Features.

6.1.3 Policy Constraints

None.


https://saenorm.com/api/?name=afd108156af452ee47e8c8cd066334ba

SAE INTERNATIONAL AS6522™B 40 OF 52

6.1.4 Policy

The UCS Architectural Model contains property definition libraries for quality of service, safety, and information assurance.
These libraries consist of enumerations and UCSNfpProperty Elements. These may be aggregated into property groups,
service level agreements, and service contracts.

The libraries are organized by Namespaces such that Namespaces shall only contain packages, and at the lowest level a
UCS non-functional property. Groups of NFPs, SLAs, and service contracts may be constructed for specific implementations
using UCSNfpProperty elements provided in the UCS Architectural Model library.

6.1.5 Policy Example(s)

Begin Example

Figure 33 shows the optevelMishap—a : Haetione pperties Package. The
UCSNfpProperty TopLdvelMishapType is shown in Figure 34. The linked documents provide.enreference the definitions
of concepts and literals.

4 21 Non-Functional Properties
41 ucs Safety Property Definitions (Library)
= FailureCategory
i Mishaps
» 83 MishapProbability
» 83 MishapSeverity
» 8 SoftwareControlCategories882E
» £ SoftwareSafetyCriticalitylndices882E
» &3 ToplLevelMishap
v £3 PotentialHazard
» 51 Precepts
= SafetyCriticalitylLevel
v £1 UAVCharactefistics
b 51 CertArtiféets
v £ Complinks
v £1 gommandAndControl
v £ RaultManagement
» &3 Station
N RiskManagement
v £ software
v 51 UCS Information Assurance (IA) Property Definitions (Library)
v £3 ucs Qos Property Definitions (Library)

Figure 33 - Context of TopLevelMishap Package
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«enumeration»
TopLevelMishap::
TopLevelMishapEnumType

«UCSNfpProperty»

MIS_OPERATION
TopLevelMishap::TopLevelMishapType

MIS_WEAPON_FIRE
FRIENDLY_FIRE
WEAPON_DAMAGE
PERSONNEL_INJURY
EQUIPMENT_DAMAGE
ENVIRONMENT_DAMAGE
VEHICLE_LOSS
VEHICLE_COLLISION

| !

+ toplLevelMishap: TopLevelMisha pEnumTypE

A

End Example
6.1.6 Policy History
New at Revision A.

7. SYSTEM USE CAS

Figure 34 - TopLevelMishapType

F MODEL POLICIES

The current System U

UCS Architecture, the ;’Fecursor to the SAE UCS Architecture Model, AS6518. These Use Cases
ot been maintained in AS6518 as new content has been added in Revisio

content only, and have
This Package is therefo

7.1 Policy on Use Caj

7.1.1 Policy Usage ar

This policy applies to a
Package. All such Diagn

7.1.2 Policy Descripti

Standard UML is used
Level (L2) or Level 3 (L3

Case Model is a legacy work product based;on the original Use Cases

e provided as a reference only, and caution should be exercised in its usa
be Diagrams
d Conformance

| Use Case Diagrams in the System Use Case Model Package of the U
pms shall confarm-to this policy.

bn and Meotivation

n the‘development of Use Case Diagrams. The Use Cases are either Le
)~LO applies to the entire UCS system. L1 applies to the service domains

developed for the OSD
apply to the Air Domain
n A.

ge.

CS Architectural Model

vel O (LO), Level 1 (L1),
in the service model. L2

applies to the service st

bdomains in the service model 1.3 nlr_\plinc toindividual services if mqnirnr i

Use Cases are a means for describing the reference service choreography of the UCS. Typically, they are used to identify
the required service Signals and Messages. The required behavior of the reference system is specified by one or more Use
Cases, which are defined according to the needs of Actors. A use case is a kind of UCS behavioral Classifier that represents
a declaration of an offered behavior. Each Use Case specifies some behavior, possibly including variants, which the subject
can perform in Collaboration with one or more Actors. Use Cases define the offered behavior of the subject without reference

to its internal structure.

Use case diagrams are in the System Use Case Model at Package levels LO through L3.

7.1.3

None.

Policy Constraints
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