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Presenter
Presentation Notes
I will briefly discuss the need for standards in FMN, the M&S architecture specified to support FMN, and how we are addressing the standards in this Research Technical Course, followed by a very short description of each standard or best practice.
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Presenter
Presentation Notes
First of all, I would just like to remind you of the C2SIM architecture. It is meant to exchange information between different systems, like C2, simulation systems and robotic and autonomous systems.
This information is Initialization and synchronization Data that defines a C2SIM scenario. And also messaging is covered by the standard to exchange military orders, reports and so on.
C2SIM or its relating ontologies are organized in different ontology layers. The standard consists of a Core Ontology, a Standard Military Extension and a Land Operation Extension. Together with the standard military extension the core provides at a logical level, a core set of data elements common to most C2 and Simulation systems. The standard also provides a domain extension on top of the other two layers. The land operation extension covers land operation specific information and serves as a model to show how to extend the standard for own applications and domain.



C2SIM Core LDM: Concept Structure L.“

........ organization

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource |
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Presenter
Presentation Notes
The Core set of elements that are modelled in the very first and basic ontology layer are InitializationConcept, MessageConcept, and C2SIMContent. Those are collective classes.
InitializationConcept collects together classes that are necessary for the initialization of a scenario.
MessageConcept provide concepts to create messages for Tasking and Reporting Units or concepts for systemMessages.
C2SIMContent offers basic concepts that can be referred to by InitializationConcept or MessageConcept.



sy Ontology Features in Protégé

Science and Technology wl
Organization !._L_

Annotation properties Datatypes Indimviduals
Classes Chject properties Data properties
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Presenter
Presentation Notes
All the pieces of information are defined with ontology specific axioms. Those are Classes, Object Properties, Data Properties, Individuals, Datatypes and Annotation Properties.
I will give you some examples how these are used in the C2SIM ontologies.



organization

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportConter ¥ ActorEntity
..... Person

o Platform
PhysicalEntity
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Presenter
Presentation Notes
First of all, the basic concepts are defined as Classes. All the green, yellow and blue boxes represent Classes and may have some subclasses.
C2SIMContent has concepts for abstractobjects, actions, physicalconcept, code, entity, entitytype, entitydescriptor, entitystate, relationship and recource.
An Entity has subclasses like ActorEntity and PhysicalEntity. CollectiveEntity is a subclass of ActorEntity and this is again a subclass of Entity.
ActorEntites have an important role in C2SIM as they define actors in both systems that need to be represented in all C2SIM coalitions.


OTAN

P9 Ontology Features in Protégé: m
setanceanarechnolosy ] Taxonomy Lg‘%t‘-/

Hypernymy: Superordination of classes
v C2SIMContent
% @ AbstractObject Superclass is defined by attributes
b0 Action
@ Code Transitive relation
¥ &0 Entity
"I" ' ActorEntity _ _
| W @ Collectveratly Hyponymy: Subordination of classes
; - Platform . “ .
- PhysicalEntity LIS a -I‘e|atIOn
----- EntityDescriptor _ _ _
% () EntityState Subclass inherits attributes from superclass
> EntityType
B PhysicalConcept - g A
b © Relationship Subclass specifies through additional
P Resource .
Il- InitializationConcept attributes
b MessageConcept . ]
Transitive relation
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Presenter
Presentation Notes
The EntityExample shows that there are so-called subclasses of it. In the whole ontology there are even more classes subordinated to each other. This kind of relation is called hypernymy if a class is superordinated to another class and hyponymy if a class is subordinated to another one.
On the left handside you can see a screenshot from the C2SIM-Core taxonomy using the ontology-tool Protégé. There are different levels of classes which you can see if you expand the arrows. The indented lines represent subclasses. The relation between those subordinated classes, are “is a”-relations. For example a CollectiveEntity is an ActorEntity and an ActorEntity is a Entity but not vice versa. It is a transitive relation though.
In that taxonomy a class has specific attributes that will be inherited by its subclasses. The subclasses are then additionally specifies further attributes.


OTAN

pam C2SIM Core LDM: Classes and m
snca s Tetnotooy SB[ At t rib ute S Lg‘%t‘-/

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportConter ¥ ActorEntity
= Person

b Platform
PhysicalEntity

C2SIMContent
hasEntityType min 1 EntityType

hasName max 1 xsd:string
hasUUID exactly 1 ULIDBase

MSG-194 2.5 Dechand C2SIM Ontologies . Slide 8

TogToTT =uy


Presenter
Presentation Notes
According to this, Entity not only has Subclasses like CollectiveEntity, but also specific attributes, like hasEntityType, hasName and hasUUIDBase. Those attributes define property restrictions. Property restrictions mean that the class or instances of the class has to fullfil those properties to be regarded as member of that class. And these properties can refer to datatypes or other members of another class.


peEmE Ontology Features in Protégé:
==—3 Datatype Property (Restriction)

Datatype properties assign a property to a value type: string, int, byte, etc.

U hasEntityType min 1 EntityType

| Entity | hasName max 1 xsd:string
hasUUID exactly 1 UUIDBase

Definition of specific formats of a value with regular expressions: UUIDBase
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Presenter
Presentation Notes
Those attributes can be either datatype properties. Datatype properties are to assign a value type to a specific attribute of members of a class. For example, an Entity has an optional name which is a string. But it also has an obligatory unique identifier, the UUID which is defined with the help of regular expressions defining a specific pattern that has to be met. With this UUID, each Entity can be identified in a C2SIM Coalition.



e
.lr’ \‘n
I'~..‘__‘_:I ’_4 /‘I

OTAN

gm C2SIM Core LDM: Object Property W
setanceanarechnolosy ] (Re St]_‘iction) Lg‘%t‘-/

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| EntityType || EntityDescriptor || EntityState |
| neoource |
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hasEntilyType min 1 Entity Typs

hasName max 1 xsd:string
hasUUID exactly 1 UUIDBase
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Presenter
Presentation Notes
Another kind of attribute is an object property that links classes or members of that classes in the taxonomy that are not super- or subordinated to each other. An Entity is defined with the objectproperty restriction hasEntityType which links it to at least one entitytype. And EntityType is a class for EntityTypes like APP6-Symbols.


rarE C2SIM Core LDM: Taxonomy, m
==—3 Property Restrictions and Inheritance -

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDetfintign
ActorEntity
hasCurrentState max 1 PhysicalState
hasSubordinate min 0 UUIDBase

[~ Jeral class axioms
¥ ActorEntity 2SIMHexs Body || MessageCode

(2 ICollectiveEntily osss)
= Person
b Platform

b PhysicalEntity

iClass Of (Anonymous Ancestor)
hasEntityDescriptor exactly 1 EntityDescripto
hasCurrentTask min 0 UUIDBase

hasEntityType min 1 EntityType

hasUUID exactly 1 UUIDBase
hasName max 1 xsd:string

oncept || Code |
| EntityTyp || EntityDescriptor || EntityState |
hasEntityType min 1 EntityT - -

hasName max 1 xsd:string
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Presenter
Presentation Notes
We have learned, Entity has some Property Restrictions, but it also has subclasses.
CollectiveEntity is such a subclass. It is defined by property restrictions. Those contain property restrictions inherited from the Entity superclass. More are inherited from the ActorEntity like has EntityDescriptor, hasCurrentTask and hasRecource. But it has its specific property restrictions as well like HasCurrentState referring to Physical State and hasSubordinate referring to a specific UUIDBase.


sEm C2SIM Core LDM: Property A
==—~3 Restrictions and extended Inheritance =

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions \

ActorEntity
hasCurrentState max 1 PhysicalState
has Subordinate min 0 UUIDBase

¥ @ ActorEntity —=2SIMHeg " Body || MessageCode
: h ﬂlh{:ﬂ'ﬂ'&E“ti‘[ | T ead "-'I lass Of (Anonymous Ancestor)
- Person ‘ TINEEL
: hasCurrentTask min 0 UUIDBase
— Platform

hasResource min 0 Resource

.' I::|'I|1_Ir5|':'-EIIE ﬂtli‘f hasEntityType min 1 EntityType
hasUUID exactly 1 UUIDBase
C2SIMContent h hasName max 1 xsd:string - -

_ _ [ hasAllegianceRelationship min 0 AllegianceRelationship
hasCommunicationsNetwork min 0 UUIDBase
hasSuperior max 1 ULIDBase

MSG-194 2.5 Dechand C2SIM Ontologies Empowering NATO'’s Technological Edge Slide 12

B



Presenter
Presentation Notes
Another class relation to define ActorEntities and its subclasses is Entitydescriptor. EntityDescriptor is a descriptor to define attributes of entities like an AllegianceRelationship, an affiliation, a superior and a communicationNetwork.


sEm C2SIM Core LDM: Property A
==—~3 Restrictions and extended Inheritance =

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions \ Entity State

ActorEntit hasDirectionOfMovement max 1 Orientation
hasCurrentState max 1 PhysicalState hasEntityHealth Status min 0 EntityHealth Status

hasSubordinate min 0 UUIDBase hasLocation min 1 Location

hasOrientation max 1 Orientation

—— {1 hasSpeed max 1 xsd:float

[~ neral class axioms
¥ @ ActorEntity 2SIMHex Bogy |
: h- ollectiveEntitl | g i‘-'I laz= OF (Anonymous Ancestor) el class aoms
..... Person ' hasEntityDescriptor exactly 1 EntityDescriptor \Class OF (Anonymous Ancestor)
i hasCurrentTask min 0 UUIDBase '
: R Platform hasResource min 0 Resource hasDateTime max 1 Timelnstant
- Ph‘fﬁ icalk |'|'t|1-1_|r hasEntityType min 1 EntityType

hasUUID exactly 1 UUIDBase
C2SIMContent ‘ hasName max 1 xsd:string - . -
- Physical State
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Presenter
Presentation Notes
To specify collective entities, it has subordinates and has a current state which is a physicalstate and this is a subclass of entitystate. Physicalstate is a description of the physical state of an entity, including location, orientation, health, speed, etc.


' OTAN

ram C2SIM Core LDM: InitializationConcew
==~ [nitalizationDataFile b

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

NhiartNafintinnc |
L_ © hasintializationFileType max 1 xsd:string

hasName exactly 1 xsd:string
has SystemName exactly 1 xsd:string

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource |
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Presenter
Presentation Notes
Now , I am going to explain the most important classes in the Core ontology using all ontology features that I explained before.
All green boxes show InitializationConcepts which are used to initialize systems. It is possible to use an InitializationDataFile such as for a terrain. 


' OTAN

ram C2SIM Core LDM: InitializationConcew
==~ ScenarioSetting _—

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions
hasDateTime exactly 1 DateTime
hasVersion exactly 1 xsd:string
InitializationConcept
MessageConcept C2SIMHeader || Message \ \ MessageBody MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource |
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Presenter
Presentation Notes
Also it is possible to use ScenarioSetting to describing the setting of the scenario, including the date, time, physical extent of the terrain, and a version string.


ran C2SIM Core LDM: InitializationConce

OTAN

=8 SystemEBEntityList

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions
hasActorReference min 1 UUIDBase
hasSystemName exactly 1 xsd:string
InitializationConcept
MessageConcept C2SIMHeader || Message MessageBody MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource |
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Presenter
Presentation Notes
A SystemEntityList is used to list entities that reside within the systems.



OTAN

pam C2SIM Core LDM: In1t1a11zat1onConcem
==-3 (QbjectDefinitions _—

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

hasAbstractObject min 0 AbstractObject
hasfctior min 0 Action
hasEntily 1in 0 Ent ¢

T nitializati nConcef

MessageConcept C2SIl.. oo e ————o— . ---255ageBody MessageCode

Report _onte it [ RequestContent

Cosmacontent [ Abstra Object | | Action || PhysicalConcept || God |

I- ollectweEntll

Pt | Relationship || Resource |
: Platform
B PhysicalEntily
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Presenter
Presentation Notes
And within the ObjectDefinitions concept objects can be characterized. Those objects can refer to AbstractObjects, Actions, Entities. Those are C2SIMContent classes.



OTAN

paEm C2SIM Core LDM: MessageConcept m
==—3 Message, C2SIMHeader, MessageBody=="

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

hasC25IMHeader exactly 1 C25IMHeader
hasMessageBody exactly 1 MessageBody

MessageCon
MessageConcept C2SIMHeader || Message MessageBody MessageCode
hasCommunicativeActTypeCode & 1 CommunicativeActTypeCode ]uestContent ‘ @
hasConversationlD exactly 1 UlIDBase _____ 2 5|M|Hitiﬂ|ilﬂtiﬂﬂﬂﬂdﬁf
hasM 1] Iy 1 ULIDB : .
e sy — ¥ DomainMessageBody

hasProtocol value "SI1S0-STD-C2 SIM"
hasProtocolVersion value "1.0.0"

----- AcknowledgementBody

hasReplyToSystem max 1 xsd:string - . """ Ord ETEDHH

has SecurityClassificationCode max 1 SecurilyClassificationCode """ ReportBody

hasSendingTime max 1 DateTime - o RequestBody

isFromSending System exactly 1 xsd:string ..... DhjE-‘Cﬂl'litiﬂ”IﬂtiDﬂEDdY
isinReplyToMessagelD max 1 UUIDBase - - SystemAcknowledgementBody

isToReceiving System exactly 1 xsd:string

MessageConcept e SysteTE _n:-mmandE-c-dyr


Presenter
Presentation Notes
MessageConcept deals with Messages that are simply system messages or messages for tasking and reporting units.
A Message always consists of exactly 1 C2SIMHeader and one MessageBody which are also MessageConcepts.
C2SIMHeader contains system information and a messagebody can be a system message or a domain message body including messages for tasking and reporting such as an orderbody or a reportbody etc.


OTAN

pam C2SIM Core LDM: MessageConcept m
==~ PDomainMessageBody _—

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

hasC25IMHeader exactly 1 C25IMHeader
hasMessageBody exactly 1 MessageBody

MessageCon
MessageConcept C2SIMHeader || Message MessageBody || MessageCode
ReportContent RequestContent \ @
isFromSender exactly 1 UUIDBase """ c2 SIMIIIItIEIIIIEItIDIIBndy
isToReceiver exactly 1 UUIDBase < | ' - DomainMessageBody
----- AcknowledgementBody

MessageBody : OrderBod

Free raercoqy

C2SIMContent [ AbstractObject |[Action [ peaoreey
endiy | EntityType [[Entitt | teweestion

p ObjectinitializationBody

_ _ ----- SystemAcknowledgementBody

e SystemCommandBody
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Presenter
Presentation Notes
DomainmessageBodies always have a reference to a Sender and a Receiver. 


OTAN

NATO CZSIM Core LDM: MessageConcept m

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody MessageCode

- “e‘*ﬁ;‘;“;;?:;‘;“;pm,,te( :— ReportContent, || RequestContent \@

- Taskstatus _ 0 C2 SIMinitializationBody
DomﬂmMessageBode .'. DDNEIHMEEEEHEEDHY
hasReportContent min 1 ReportContent
hasReportlD exactly 1 UUIDBase 5 ''''' g:::nn:lsdgementﬂﬂdy
hasReportingEntit ly 1 UUIDB L raercody

CZSIMContent asReportingEntity exactly ase Hepﬂnﬂﬂdy
ieneral class axioms - RequestBody
----- ObjectinitializationBody
ubClass Of (Anonymous Ancestor) l - SystemAcknowledgementBody
isFrom Sender exactly 1 UUIDBase
e SystemCommandBody

isToReceiver exactly 1 UUIDBase


Presenter
Presentation Notes
ReportBody is defined having a reportcontent which is another messageconcept. ReportContent than offers different kinds of reportcontents like for a positionreportcontent or a taskstatus.


OTAN

=== (QrderBody

InitializationConcept LInitiaIizationDataFiIe || ScenarioSetting || SystemEntityList
|: DomainMessageBody

hasEntity min 0 MapGraphic
haslssuedTime exactly 1 DateTime
hasOrderlD exactly 1 UUIDBase
hasRequestingEntity max 1 UUIDBase
hasTask min 0 Task_

MessageConcept |: hasTaskReference )in 0 UUIDBase r@ I\/IessageBody MessageCode

neral class axioms nstCO nte nt ‘ @

= C2SIMinitializationBody
¥ DomainMessageBody

1

bClass Of (Anonymous &1 |stor)

isFromSender exa| |1 UUIDBase

isToReceiver exac| |1 UUIDBase """ AEHHD\HEHHEI’HEH'[’EGHH
: OrderBody
C2SIMContent _’ - ReportBody
- - RequestBody

----- ObjectinitializationBody

_ _ ----- SystemAcknowledgementBody

e SystemCommandBody
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Presenter
Presentation Notes
OrderBody is defined by different properties including a hasTask property. This task is what actually defines the ordered actions. 
Task is subclass of action and a C2SIMContent


OTAN

paEm C2SIM Core LDM: MessageConcept m
s e ecemolosy SR1. Re que StB Ody org*;tlon_/

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

hasTask min@Tﬂsh

ReguestContent

Reques pntent |X 7
----- C25IMInitializationBody
v DomainMessageBody

hasReguestContent min 1 RequestContent ..... AEHHGW|EHHE"’IE“tEﬂdY
hasRequestingEntity exactly 1 UUIDBase _____ Drd EfEDd‘j’
C2SIMConten . L ReportBody

:neral class axioms : : : H_E.q u EEtEDdY

bClass Of (Anonymous Ancestor) """ DDJE':II nitializati DﬂEDdY
isFromSender exactly 1 UUIDBase - """ SystemAcknowledgementBody
isToReceiver exactly 1 UUIDBase - SystemCommandBody

ObjectDefintions

MessageConcept C2SIMHeader essa, lessageCode

ReportContent

DomainMessageBody



Presenter
Presentation Notes
RequestBody refers to Requestcontent which is a messageconcept. Requestconent offers a TaskRequestcontent which refers to at least one Task. Taks is defined as Sublass of Action which is a C2SIMContent.


pal

organization

0 Action

ere e . 0 . . : ) hasAffectedEntity min 0 UUIDBase
InitializationConcept | InitializationDataFile || SCeNarioS 4 .cvesiederiectcode min 0 besiredEfectcote

. N . " hasDuration max 1 Duration
ObJeCtDeflnt|OnS ) hasEndTime max 1 Timelnstant

0 hasPerformingEntily exactly 1 UUIDBase

0 hasStartTime max 1 Timelnstant

" hasTaskActionCode exactly 1 TaskActionCode

General class axioms . .
A tOtherUnit
MessageConcept C2SIMHeader || Message || Me @ AssistOthertnt
R _— & HoldinPlace
SubClass {Anonymous Ancestaor) .
ReportContent RequestCOnte @ hasName max 1 xsd:string #® MoveToLocation
@ hasUUID exactly 1 UUIDBase & Observe
) hasMapGraphiciD min 0 UUIDBase '.ﬂl‘ientToLocation
" hasLocation min 0 Location & ReportPosition

) hasActionTemporalRelationship min 0 Act Te @ UseCapability

C2siMcontent  [HABStractObject] [TActiont] | TPhysicalConceptr] [TCode" *
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource |

MSG-194 2.5 Dechand C2SIM Ontologies Empowering NATO'’s Technological Edge Slide 23



Presenter
Presentation Notes
Another kind of attribute is an object property that links classes or members of that classes in the taxonomy that are not super- or subordinated to each other. An Entity is defined with the objectproperty restriction hasEntityType which links it to at least one entitytype. And EntityType is a class for EntityTypes like APP6-Symbols.


OTAN

InitializationConcept

MessageConcept

C2SIMContent

MSG-194 2.5 Dechand C2SIM Ontologies

pam C2SIM Core LDM: MessageConcept
==-~3 AcknowledgementBody

DomainMessageBody

hasAcknowledgeTypeCode exactly 1 AcknowledgeTypeCode

InitializationDataFile || Scenar
X . . eneral class axioms
ObjectDefintions @ ACKFAL
| o ) ) & ACKNOTEXEC
whClass Of (Anonymous Ancestor) @ ACKNOTRECGNZ
isFromSender exactly 1 UUIDBase & ACKNOTUNDSTD
isToReceiver exacWUlDBase v :iii:i;gm
& ACKREQGRT
C2SIMHeader || Message MessageBody MessageCode ||eacksucc
ReportContent RequestContent | @ _______ oo
- C25IMinl & " AcknowledgeTypeCode
.', D inl b CommunicativeActTypeCode
: OImnaan L0 SystemCommandTypeCode
: """ ACKNOW ) TaskStatusCode
[ AbstractObject |[ Action |[ F poo
o ReportBody
| Entity || EntityType |[ Entityt =~ RequestBody

Empowering NATO’s Technc

ObjectinitializationBody

SystemAcknowledgementBody

SystemCommandBody
MessageCode

organization
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Presenter
Presentation Notes
AcknowledgmentBody has the restriction hasAcknowleddgementTypeCode which refers to AcknowledgmentCode which is subclass of messagecode. These codes are referred to specific instances.


C2SIM Standard Military Extension W]

organization
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Presenter
Presentation Notes
There is the standard Land operation extension that serves as a model for other C2SIM extensions. It provides for continuity with military land operations aspects of MSDL and C-BML that are not included in the LDM Core and SMX, but are used by the international land military simulation community.


FaEm C2S5IM SMX: C2SIMContent m
st nreanavay Ob S ervation NI

organization

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList
ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent Requ.es.tﬁnn’mn’r|
C2SIMContent

hasActorReference max 1 xsd:string

hasConfidencelLevel max 1 xsd:double
hasUncertaintylnterval max 1 xsd:doubl

LocationObservation _
NameObservation _
ResourceObservation

SubjectTypeObservation

C2SIMContent =~ At:tivitjr[}hsenrﬂ.tic-n
HealthObservation
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Presenter
Presentation Notes
First of all, there is only one additional concept on the highest level which is the observation. It is defined as an observation of a specific entity or actorreference concerning an activity, health, location etc.


s C2SIM SMX: MessageConcept

OTAN

=z-3 ReportContent and Observation “’J/

hasObservation min 1 Observation
ReportContent ]

InitializationConcept | InitializationDataFile || Scen

ObjectDefintions

e e subClass Of (Anonymous Anc il
f ObservationReportContent _ i
_____ PositionReportContent hasCurationmax 10 ation

e TaskStatus hasTimeOfObservati pxactly 1 DateTime

zeneral class axioms

MessageConcept C2SIN [eader || Message MessageBody | | MessageCode

ReportContent Requ.es.tﬁnn’rnn'r|

C2S8IMContent
hasActorReference max 1 xsd:s  |g

hasConfidencelLevel max 1 xsd: ble
hasUncertaintylnterval max 1 x okl

C2SIMContent " ActivityObservation -
- HealthObservation
LocationObservation
NameObservation
ResourceQbservation
SubjectTypeObservation
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Presenter
Presentation Notes
ReportContent has a new subclass which is an observationreportcontent. This is restricted by referring at least to one observation. This Observation than again refers to the new class that has some more properties and different observations like activityoberveration that can be reported on.


OTAN

¥y C25IM SMX: MessageConcept ﬁl
-3 RequestContent and MIPCategoryCod&==

InitializationConcept | InitializationDataFile || ScenarioSetting || ( AcknowledgeTypeCode
; — CommunicativeActTypeCode
ObjectDefintions MIPRequestCategoryCode

) systemCommandType@hde
MIPRequestContent £\8y P

-t TaskStatusCode
{TQSHF rquestContent ?}

ess| e MessageBo( j MessageCode

MessageConcept C2SIMHeader

ReportContent Reqg pstContent
N

hasMIPRequestCategoryCode exactly 1 MIPRequestCategoryCode @ ACTION
RequestContent & assoc

& capPaB

C2SIMContent | AbstractObject || Action || PhysicalConcept || Code | [T
| Entity || EntityType || EntityDescriptor || EntityState |~ *"*

& LOCATN

| Relationship || Resource || Observation | & presue

& STATUS

TYPE
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Presenter
Presentation Notes
Concerning RequestContent, the SMX offers a MIPRequestContent which refers to MIPCategoryCode which is a messageCode. Those codes are instances again.


]

==—3 Entity and Comm andRelation b

hasCommandRelation min 0 CommandRelation

InitializationConcept InitializationData hasEchelonCode exactly 1 E{ BlonCode \EntltyLISt
7 T MilitaryOrganization
ObjectDefintions
reneral class axioms
ActorEntity
"' CollectiveE rltit_'f' ubClass Of (Anonymous Ancestor)
1- Militﬂryrﬂrganizatinn hasEntityDescriptor exactly 1| ptityDescriptor
Message P L. Unit r hasCurreniTask min 0 UUIDH ;e VlessageCode
- NonMilitaryOrganization hasResource min 0 Resourc
_____ Persaon nt hasSubordinate min 0 UUIDB| e
.‘ Platform hasCurrentState max 1 Physiy |State
PhysicalEntity hasEntityType min 1 EntityTyp
hasULID exactly 1 UUIDBasd
hasMame max 1 xsd:string

Cc2SIMContent | Action | | Code |
| EntityTvoe || Fn | EntityState |
00 ActionTempaoralRelationship
-j> AllegianceRelationship -
- CommandRelation
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Presentation Notes
Concerning the entitites, SMX now offers a militaryOrganisation and unti as collectiveEntity. Those are defined by a lot of restrictions that are inherited from ist superclasses. Additionally now a commandrelation is used as restriction. This commandrelation is a relation.


]

==—3 Entity and EchelonCode b

hasCommandRelation min 0 CommandRelation

InitializationConcept InitializationData hasEchelonCode exactly 1 EchelonCode 1Ent|tyL|st
7 T Military§  |anization
ObjectDefintions
reneral class a =
ActorEntity
"' |: 0 | | e I:tiUE E rltitj" ubClass Of (Ar mous Ancestor)
1- Militﬂrg.r[}rgﬂnizatinn hasEntil  pscriptor exactly 1 EntityDescriptor
Message = - Unit r hasCurg  [Task min 0 UUIDBase ViessageCode
N S MonMilitaryOrganization hasRes = ce min 0 Resource
- Persan nt ' hasSub| finate min 0 UUIDBase
F Platform B0 A pnCode
. I B . I B Al pnTemporalAssociationCode
PhvsicalEntty o | g apmy | || - Al pianceRelationshipCode
----- andRelationCode

----- redeffectCode
EchelonCode
----- Hostility StatusCode
- Cperational3tatusCode
p-- 0 OrganizationCode

----- ReinforcedReducedType
----- SecurityClassificationCode
----- TimeReferenceCode

C2SIMContent
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Presentation Notes
Additionally, a unit needs to be specified by an echolon code. EchelonCode is subclass of Code and offers a list of instances.


" OTA

NAT‘; CZSIM SMX: CZSIMCOHtent ﬁ.l
==—3 Entity and EntityType _—

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

hasEntilyType min 1 EntityType [t

hasName max 1 x¢ [:string
ha ID exactly 1 UlDBase

= APP6-SIDC
= DISEntityType

... MamedEntityType
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Presentation Notes
In the SMX finally EntityType  that defines an entity has subclasses as APP6-SIDC and DISEntityType.


==~ HEntity and EntltyDescnptor

InitializationConcept | InitializationData

hasCommandRelation min 0 CommandRelation
hasEchelonCode exactly 1 EchelonCode
MilitaryOrganization

ObjectDefintions
reneral class axioms
ActorEntity

"' CollectiveE rltit_'f' ubClass Of (Anonymous Ancestor)

1- MilitaryOrganization hasEntityDescriptor exactly 1 EntityDescriptor
Message T Unit r hasCurreniTask min 0 UUIDBa

..... Nnnr-.ﬂilitary[lrganizatinn hasResource min 0 Resource

_____ Person hasSubordinate min 0 UUIDBa

.. Platform hasCurrentState max 1 Physics te

PhvsicalEntity

P Y W NN W W_Y

hasAllegianceRelationship min O AlleglanceRelatmnshlp
hasCommunicationsMetwork min 0 ULIDBase
has Side max 1 UUIDBase
hasSuperiormax 1 UUIDBase
isAffiliatedWith min 0 ULIDBase

MSG-194 2.5 Dechandlo

hasEntityType min 1 EntityType
hasULID exactly 1 UUIDBase
hasMame max 1 xsd:string

NATO'’s Technological Edge

1EntityList

VlessageCode

el

organization
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EntityDesciptor has a Side now.


OTAN

pam C2SIM SMX: C2SIMContent m
=23 AbstractObject and ForceSide b

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions
Messageconcept gbﬂtraﬁm.rgin|mhilﬂhl ) Sara || NMocecanaRAA || NMoccanalAada |
ammunicationietwor hasForce SideRelation min 0 Force SideRelation
ForceSide
Cwverlay
hasHostility StatusCode exactly 1 Hostility StatusCode
hasOtherSide exactly 1 ULIDBase
- Relationship
C2SIMContent - Action emporalZ \ationship

-_. Alle eRelatit |ship

ComnvandRelati

G| ey B ForcesideRelation |
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There is also a ForceSIde defined as abstractobject that refers to forcesiderelation which again is a kind of relation.


Land Operation Extension (LOX) \\T ,.l y

organization
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Presentation Notes
There is the standard Land operation extension that serves as a model for other C2SIM extensions. It provides for continuity with military land operations aspects of MSDL and C-BML that are not included in the LDM Core and SMX, but are used by the international land military simulation community.


OTAN

pam C2SIM SMX: MessageBody m

¥ @ DomainMessageBody

InitializationConcept | Initialization DataFiIeJ ceni = .. : ’é‘iﬁ’;‘ﬁgﬂiﬂgeme”m‘”" st |
() DomainMessageBody PlanBody
(" hasPlanPhase min 0 PlanPhase i bee ' ReponBody
O hasPlanPhaseRefere] |min 0UUIDBase o ) RequestBody

0 isToBeExecutedNow {  |ctly 1 xsd:boolean

MessageConcept C2SIN Header || Message || MessageBody || MessageCode

Repo| Content RequestContent

C2SIMContent | Action || PhysicalConcept || Code |


Presenter
Presentation Notes
On the one hand, there are now additional Classes like PlanPhase, PlanPhaseTrigger and RuleOfEngagement.
DomainmessageBody now offers a PlanBody as well.


" OTAN

g NATO CZSIM SMX: CZSIMCOHtent w.l
==~3 PlanPhase and PlanPhaseTrigger e

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent RequestContent

hasPlanPhaseCompletionCondition exactly 1 PlanPhaseCompletionCondition
- hasPlanPhaseTrigger exactly 1 PlanPhaseTrigger

C2SIMContent

hasSubPhase min 0 PlanPhase

skReference min 0 UUID
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The PlanPhase is defined by PlanPhaseCompletionCondition and PlanphaseTrigger. Subphases are also possible


InitializationConcept

MessageConcept

C2SIMContent

MSG-194 2.5 Dechand C2SIM Ontologies

el

organization

InitializationDataFile || Scenariof
ObjectDefintions

| C2SIMHeader || Message || M
¥ Task

- ... M-ﬂ IIEIIH’EI'W-EI I'f-EI rE'T-ﬂ g h.:7 hasMapGraphiclD min 0 UUIDB3

SubClass Of
" hasRuleOfEngagement min 0 Ru
" hasTaskFunctionalRelation min
@ Task

General class axioms

SubClass Of (Anonymous Ancestor)
" hasMame max 1 xsd:string
@ hasUUID exactly 1 UUIDBase

0 hasLocation min 0 Location

0 hasaActionTemporalRelationship
) hasTaskActionCode exactly 1 T3
) hasAffectedEntity min 0 UUIDBas
) hasPerformingEntity exactly 1 U
) hasDesiredEfectCode min 0 De
0 hasDuration max 1 Duration

0 hasEndTime max 1 Timelnstant
) hasStartTime max 1 Timelnstant

leDfEngagement
askFunctionalRelation

n 0 ActionTemporalRelationship
ActionCode

Base
edEffectCode

V- ' RuleOfEngagement
- () MipWeaponUseROE
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Another important part of LOX is ManeuverWarefareTask that can be used for Orders and Requests. In land operations a ruleofengagement can be defined. This rule of engagements defines conditions under which weapons can be used to engage other forces.


=z3 Jask and ManeuverWarfareTask e

InitializationConcept | InitializationDataFile || Scenario
B e atonsnip

- . ActionTemporalRelationship eflntlonS " hasRuleDfEngagement min 0 RuleQfEngagement
_____ . AllegianceRelationship ED | {0 hasTaskFunctionalRelation min 0 TaskFunctionalRelation

SubClass Of

@ CommandRelation @ Task
- @ ForceSideRelation
- {1 TaskFunctionalRelation General class axioms

SubClass Of (Anonymous Ancestor)

Messagecon pt ZSIMHeader | | Message | | M' @) hasMame max 1 xzd:string

- Task @ hasUUID exactly 1 UUIDBase
_____ ,., M-ﬂ IIEIIH’EI'W-EI I'f-EI rE'T-ﬂ g h.:7 hasMapGraphiclD min 0 UUIDBase
0 hasLocation min 0 Location
. hasFunctionalAssociationWithTask exactly 1 UUIDBase 0 hasaActionTemporalRelationship min 0 ActionTemporalRelationship
" hasTaskFunctionalAssociationCode exactly 1 TaskFunctionalAssociationCode ) hasTaskActionCode exactly 1 TaskActionCode
0 Relationship @ hasAffectedEntity min 0 UUIDBase

[ 4] {0 hasPerformingEntity exactly 1 ULIDBase
- - @ hasDesiredEffectCode min 0 DesiredEffectCode
0 hasDuration max 1 Duration
0 hasEndTime max 1 Timelnstant
_ - ) hasStartTime max 1 Timelnstant

C2SIMContent
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Another property defines a TaskFunctionalRelation. It refers to a functional relationship between maneuver warfare tasks.


IS C2SIM Extension Process @IL

Science and Technology w
Organization b.LI -

o organization
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The standard offers a process for C2SIM extension, as well. As C2SIM in all domains is to be build in layers, the Core ontology and SMX have to be used. Additional layers are optional and you have to decide, which layer represent the knowledge that you need. Or you can even model an own extension, e.g. for Cyber Warfare or Air Operation Extensions. 


o
.lr’ \.‘I
"‘-J_ . "_/J

o C2SIM Extension Process m
setanceanarechnolosy ] Sup P Ort Lg‘%t‘-/

Scenario driven vs. incorporating different standards to C2SIM
Enable information exchange for initialization or for tasking and reporting

Add or change concepts and properties to existing C2SIM ontologies
Problem Reports

Change Requests

Create new domain extension

Join working group

Submit your extension to community

Date - Location Empowering NATO'’s Technological Edge Slide 40



Active ontology = | Entities = | Individuals by class = | OL Query = | OntoGraf =

el

organization

Ontology IRI hitp:/www.semanticweb.org/magdalena.dechandiontologies/2022M1M/MNewDomainOntology
Ontology Version IRI

Annotations

Ontology imports | Ontology Prefixes | General class axioms

Imported ontologies:

Direct Imports
<httpiwww. sisostds. org/ontologiesismx=
sSmx
Ontalogy IR <httpdiwaww. sisostds. org/ontologiesismxes
Location: CAJserstimagdalena. dechand\iDeskdop\C2SIMC omelecl XMW 25IM_Standard_Version_1.0W2S5IM_SWM¥_v1.0.0.rdf

Indirect Imports

=hitp:iwww.sisostds. org/ontologiesiC25IM=

MSG-194 2.5 Dechand C2SIM Ontologies

Ontology metrics:

Metrics

Axiom
wasnan o NgameSpace ensures that all
Declaration axioms count

Class count

Object property count
Data property count
Individual count

Annotation Property count

newly modelled information will be

stored in the extension layer

Empowering NATO’s Technological Edge

Import of ontology layers

SMX automatically imports Core
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Now I would like to give you some more insights into Protege and name the steps that you need to go, when you produce a new C2SIM ontology layer.
First you need to define a namespace
Than you need to import SMX and Core.


reEm C2SIM Extension ﬁl
==—3 (Ontology Features -

Add new concepts

Subclasses
Inherits property restrictions of superclass

Specify adding property restrictions

Create new individuals/instances as member of a class
Add property restrictions to already existing classes
Add data properties to use as restrictions
Add new datatypes to use for datatype properties

Add object properties to use as restrictions

MSG-194 2.5 Dechand C2SIM Ontologies Empowering NATO'’s Technological Edge Slide 42


Presenter
Presentation Notes
Once you have created your ontology layer file you can start to extend the structure of C2SIM Core and SMX layer while keeping it.
After that you can create all features that ontologies can offer. You can add new subclasses, new datatypes, new data properties, object properties, property restrictions, create individual and in the end use a combined ontology out of all layers of interest.



organization

InitializationConcept | InitializationDataFile || ScenarioSetting || SystemEntityList

ObjectDefintions

MessageConcept C2SIMHeader || Message MessageBody || MessageCode

ReportContent RequestContent

C2siMContent  [IABStractObject] [TACtion ] | TPhysicalConceptt] [CodeT]
| Entity || EntityType || EntityDescriptor || EntityState |
| Relationship || Resource || Observation || .. |
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On the first level of concepts you  can add concepts as a class.


ramm C2SIM Extension Process

I omaN

==~3 Add Classes in Protégé

Datatypes |Individua|s = @ ReportContent — http://www sisostds_org/ontologies/C2SIMEReportCaontent
Data propertifs |Annntatiun properties |Annutatign5 | Usage |
| Object properties

iass merarchy: ReportConi 2= E X

Annotations: ReportContent

Annotations

®+ L ]

[ Asserted -
.| ‘e E rafs comment
- 0 owl:Thing

: This is a collection class that may be used for different types of messages reporting information to other systems.
B 0 C25IMContent

»-- @ InitializationConcept
v MessageConcept

I-friian
- 0 MessageBody
B 00 MessageCode
v-®
- ObservationReportContent  SubClazs 0f Lo
; @ PositionReportContent

L @ TaskStalus | ® < Create a new Class X
p @ RequestContent »

Equivalent To

® Name MewDomainReponConcent
Generg ) ) )
IRl a.dechand/ontologiesi2022M1MewDomainCntology#ENewDomainReportConcent
SubCla Mew entity options...

MSG-194 2.5 Dechand C2SIM Ontologies Empowering NATO'’s Technological Edge

NI

organization

Choose class Level

to add subclass

Choose name for

subclass

Create subclass
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But it is more likely for every domain that you rather need a more specified class. To add this, you expand a class and just add it under it. Then the newly created class will inherit all properties of its superclasses automatically.


mm C2SIM Extension Process

SclencF ar!dTechnology m w
Organization el S a ‘ ‘ S organization
Annotations
Asserted
rdfs:comment
¥ 0 owl Thing The activity to be performed in the task, e.g. Move, Ohserve, Assist.
¥ 00 C25IMContent
AbstractObject
Action
Code
V00 ActionCode
EventCode Equivalent To
TaskActionCode cﬁ TaskActionCode
ActionTemporalAssociation T
AllegianceRelationshipCod  SubClass Of
CommandRelatlonCode ActionCode
DesiredEffectCode
i @ EchelonCade AZ
" - (0 HostilityStatusCode General class axioms & ABORGN 1
»-- 0 OperationalStatusCode & BW SSIg n to a C aSS
p-- (0 OrganizationCode o . ! & Accept
- @ ReinforcedReducedType  —ubClass Of (Anonymous Ancestor) & ACKFAL
S ncee $ oo
et EEO N & oo P Use predefined list
----- EntityDescriptor ’ it !
b @ EntityState @ HoldinPlace @ ACKRCVD
b @ EntityType PS . = '
il - MoveToLocation L.
i - @ Obsenvation <4 Create a new Named individual X
J b @ PhysicalConcept ®obsenve
'l P10 Relationship & OrientToLocation re ate n eW n Stan Ce
----- Resource N Name
Y »-® InitializationConcept @ ReportPosition
i P @ MessageConcept @ UseCapability
1 IRI ntic rg/magdalena.dechandlont
]
; Target for Key MNew entity options...
4
i Disjoirt With oK Abbrechen
L . [ W AFRBAC
sjoirt Union O
Disjoint Union Of . AFRBAR
& AFRBAS
& AFRBEL
& AFRBUR

0K Abbrechen
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To add instances, you can go to the class of interest and use ist instance button. Then the system will suggest instances that are already there and can be assigned to a class. 
But it is also possible to add a completely new instance.


==—3 Add Property Restriction b

. - aro .
sserted <] | /oS - <& ResourceObservation X
rdfs:comment
¥ (% owlThing Observations on resource availability, e.g. fuel, ammunition
v @ C25IMContent IObject restriction creator I:Iass hierarchy | Class expression editor | Data restriction creator
o AbstractObject
-‘\Cﬂ‘é” X Restricted property Restriction filler
ver
Task +
o gl =mgy. .| Asserted - Asserted -
Entity — EEEREEESmSSSmmmmm_—— . h i iiti [ Acti
! ) . asObjectDefinitions ’ cton
E:::gg;?ecnpmr Equivalent To ‘é ResourceObservation >< ..... B hasObservation .. Code
| EntityType — - - = - — 01 [ asOperational Status : i
| mm hasOperational Stat Entity
Observation Data restriction creator | Class hierarchy | Object restriction creatol Class expression editor I ..... = hasOrientation EntityDescriptor
-:z::ggzizxa;t'i‘;’; Observation hasResource min 0 Resource ~~~~———— L M hasPlanPhase Entity State
LocaionObservation || e ®= hasPlanPhaseCompletionCondition EntityType
NameObservation Ceneralclassaxons @ || ] b B hasPlanPhaseTrigger Observation
BEENMGEOIERNE e ®m hasReinforcedReducedType PhysicalConcept
SubjectTypeObservation
PhysicalConcept SubClass Of (Anonymous Ancestor) [ W= hasReportContent E:::E::::Tn er
Relationship hasUncertaintyinterval max 1xsd:do e nent Relationshi %
”R.eso.urce hasConfidencelevel max 1xsddoudd - P
b0 InitializationConcept hasAdtorRef e | B hasRuleOfEngagement Resource
asAcloreererence max 1 xsa.string . -
F-@MessageConcept ) FEEmARmRREeAeESSERSL oo e B has ScenarioSeting RuleOfEngagement
----- . has SpatialOffset P00 InitializationConcept
Instances B MessageConcept
Target for Key Restriction type
Disjoirtt \With Min (min cardinality) = Cardinality 1
| Some (existential)
Disjoint Union Of OH|Y [Um""ersal} Abbrechen
Help...
oK Abbrechen Instances Exactly (exact cardinality)
Kl mar Frmmnr mmedimalivn
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To create a property restriction. Ypi meed to go under Subclass of. There you get the possibilites to formulate an object property on your own. But it is also possible to use an interface offering you all possible object properties which you need to specifiy with some, only, min, max or exactly and also define the range or the class that it refers to.


C2SIM Extension Process
Science and Technology (S| b \A_/
==—3 (Create Object Property

ita properties Annotation properties Annotations Usage
S58ES Object properties Annotations: hasObservation
bject property hierarchy: h 2] [01H m &
Annctations
B Asserted «
=" N ssere rdfs:comment

- owltopObjectProperty
----- B hasAbstractObject

Indicates an Observation value associated with a class.

> hasAction
----- B hasActionTemporalRelationship
----- W hasAllegianceRelationship Description: hasObservation
hasC23IMHeader
)W hasCode Functional Equivalent To ° : i
----- B hasCommandRelation I I I
hasDirectionOflovement Inverse functional Propertles Organlzed ln taXOﬁO Y
_____ W hasEntity - SubProperty Of
hasEntityDescriptor Transitive
hasEntityHealthStatus : eree O
hasEntityState Symmetric et
>l hasEntityType i g " {
----- W hasForceSideRelation Asymmemc Domains (intersection) Characterlstlcs not used 1n CZSIM
----- B haslnitializationDataFile Reflexive
----- W hasLocation
..... ™ hasMessageBody Irreflexive Ranges (intersection)
has0ObjectDefinitions Observation

servation

resoperatonasit Range needed for schema

----- Bl hasReinforcedReducedType
----- B hasReportContent

----- B hasRequestContent .
----- BN hasResource

..... ™ hasScenarioSetting <€ Create a new Object property X traﬁS formathﬂ
----- B hasSpatialOffiset
hasSystemEntityList
b= hasTemporalConcept

SuperProperty Of (Chain)

Name hasResourceObservation

IRl :na.dechand/ontologies/2022/1/MewDomainOntology#hasResourceObservation

Mew entity options...

oK Abbrechen
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If the property restrictions to not cover what you need to create specific restrictions, you can also create new ones. Those property restrictions are organized as taxonomy, too. They can have attributes as well as being functional, transitive or symmetric. But those do not play a role in C2SIM yet. The only thing that is needed to be defined is the range, meaning the class that the property refers, to



==3 (Create Data Property and Datatype

ata property hierarchy: ha: =0 H m ]
- | |

F- Il owltopDataProperty

----- B hasComment

----- B hasConfidencelevel
-l hasCoordinateValue
B hasDISCode

----- B hasEntityTypeString
----- B hasHigherFormation
----- B hasintializationFile Type

----- B haslsoDateTime

----- B haslsoTimeDuration

----- B hasMarking

B hasMessagingDataProperty
B hashame

----- B hasProtocol

----- B hasProtocolVersion

Asserted «

b hasReference

----- B has3IDCString

b hasSpatialMeasure

----- B hasSpecialCZHOQ

----- B hasStrengthPercentage
----- B hasUncertaintylinterval
P hasUniqueldentifier

----- B hasVersion

Annctations

rdfs:comment

Instances ofthe class have data identifying a numeric value associated with the quantity for th

|.AHI"IOIEUOI’1 properties | Datatypes | Individuals

| = WP UUlDBase — http//

|C\asses | Object properties | Data properties

| Annotations | Usage

Datatypes: UUIDBase

Charactersics IS ¢

Functional

® angle

@ cntityTypeString
@ soDateTimeBase
. IsoTimeDurationBase
@ iatitude

@ (ongitude

@ owirational

® owlreal

® percentage

@ rdfPlainLiteral

@ rdrxLLiteral

Equivalert To

SubProperty Of

Domains (intersection)

Ranges @ rofs:Literal
@ :=d.double @ symbalDCodeString
® xsd:anyuURl
Disjoirt With ® sxsdibasesdBinary

@ xsd:boolean

<4 Create a new Data property

Name

IRl

® =dbyte

® xsd:dateTime

® :sd:dateTimeStamp
® xsddecimal

® :=d:double

® xsdfioat

® :sdhexBinary

Mew entity options. ..

Abbrechen

MSG-194 2.5 Dechand C2SIM Ontologies

Empowering NATO’s Technological Edge

[ 5™ = @ Annotations: UUIDBase

NI

organization

s1sostds org/ontologies/C25IM#UUILHase

Annotations

[2] [ =5 ] %]

Description: UUIDBase

Datatype Defintions

xsd:string[pattern “[0-9a-FA-FI{EN-[0-0a-FA FI{4}\-[0-Oa-fA-F}{4]0-[0-0a-FA-FI{4)0{0-0a-FA-F}{12}]

<4 Create a new Datatype

Name

IRI

Abbrechen

New entity options...
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To create a new datatype property it works almost the same. The properties are organized in a taxonomy. But the range represents a datatype. And this datatype can be either string, int, byte or other predefined datatypes. Or you can define some by yourself using regular expressions.


m C2SIM Transformatin Process for :
=== Information Exchange _—

<xXs:sequence>
<xsielement ref="ActorReference" minOccurs="0"
<xs:element ref="ConfidenceLevel" minO ="g"
<xs:ielement ref="UncertaintyInterval" minOccurs
</Xs:sequence>
</xs:group>
<xs:complexType name="ObservationType">
<xs:choice>
<xs:element ref="ActivityObservation"/>
XS LT <xsielement ref="HealthObservation"/>
<xs:element ref="LocationObservation"/>
<xs:ielement ref="NameObservation"/>
<xs:element ref="ResourceObservation"/>
<xz:element ref="SubjectTypeCbservation"/>
</xs:choice>
</xs:complexType>
<xs:complexType name="ObservationReportContentType":>

Command and
Control Systems

Robotic

C2SIN Messages
(Orders, Reports, etﬁ:.}

C2SIM Services
+

Initialization and
Synchronization

e —
Real-time
database

Blais et al., 2019
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If you now have chosen all ontologies that you need or even developed an own extension for a specific domain, you still have just a logical data model that has to be transformed into a physical data model to be able to exchange information between the intended systems. 
First, all chosen ontology layers have to be merged. This ontology has to be transformed by an xslt sheet to get an xsd-schema. This xslt sheet is provided by SISO PDG. The resulting XSD schema then can be applied for the intended domain.



C2SIM_SMX_LOX v1.0.0.xsd
setanceanarechnolosy ] Schema Lg‘%t‘-/

<xs:element name="NameObserwvation" type="NameObservationType"/>
<xs:group name="ObservationGroup">
<xs:annotation>
<xz:documentation>This is an cbservation of the state of socmething in the world; generally an actor, but possibly anything that is ai
The subclasses defined here are sufficient to create a report with Size, Activity, Location, Unit Identification, Time, and Equipment, or some s
<zs:documentation>http://www.sisostds.org/ontologies/smx#0Observation</xs:documentation>
</xs:annotation>
<¥3isequence>

<xs:element ref="ActorReference" minOccurs="0" maxOccurs="1"/>
<xs:element ref="Confidencelevel" minOccurs="0" maxOccurs="1"/>
<xs:element ref="UnecertaintyInterval" minOccurs="0" maxzOccurs="1"/>

</%s:sequence>
</®s:group>
<xs:complexType name="ObserwvationType">
<xs:choice>
<xs:element ref="ActivityObservation"/>
<xs:element ref="HealthObservation"/>
<xs:element re "LocationObservation" />
<xs:element re "NameObservation" />
<xs:element re "ResourceObservation" />
<xs:element ref="SubjectTypeObservation"/>
</xs:choice>
</xs:complexType>
<xs:complexType name="ObservationReportContentType":>
<xs:annotation>
<xs:documentation>This report contains an observation of some aspect of a subject--not necessarily including the location, health, o
Multiple observations all refer to the same observed actor.</xs:documentation>
<xs:documentation>http://www.sisostds.org/ontologies/smx#0ObservationReportContent</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:group ref="ReportContentGroup"/>
<xs:element ref="Obserwvation" minOccurs="1" maxOccurs="unbounded" />

B R
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This is an automatically generated xml schema resulting from the transformation process. Elements are from the merged ontology C2SIM Core + SMX + LOX. This can be used an filled in with specific values.


¥s XML Messages according to C2SIM >
soence sngremony S S Chema Lg‘%t‘-/

<MessageBody> 2 IM r
<DomainMessageBodys CZSIM- Core C S Co e

<CrderBody> <ReportContent>
<FromSender>00000000-0001-0037-0000-000000000000</ FromSender> . . SMX
<ToReceiver>00000000-0001-0342-0000-000000000000<,TeReceiver> <0bservationReportContent>
<IgsuedTime> <Time0f0bservaticn>
<IaclatelTime>2020-12-08T09:26:318</IsclateTime> .
</IgsuedTime> <DateTima>
<0rderID»311dd7foc-T73af-4d1a-8351-Thf012chTE27</0rderID> <TaclDateTime>Z0Z20-0%3-11TOS:00:00&8</IachDateTime

<T k> .
as o < /Datelime>
“ManeuverWarfareTask> LOX '

<Location> </ Timelf0baervations>
<EFepdeticCoordinate> .
< r >
<Latitude>50.93114</Latitude> Dh-EE]‘_"i.Eltll::ﬂ SMX
<Longitude>1l.98975</Longitude> <LocationChservations>

< /GeodeticCoordinate> ]
<_J’Lc:n:a1:ic:n>-t ’ <Location> CZSIM COI'e
C2SIM- Core

<Location® “<EFeodeticCoordinates
~EecdeticCoozdinate> zAltitudedGL>0.0</2ltitudedEL>
<Latitude>»5l. 058514« /Latitude> . .
<Longitude>1Z.143538</Longitudes <Latitude>h0 Be326T<,/Latitude>
</Eecdetictoordinates <Longitude>l1l.890426</Longitude>
</Location> . .
<UUID>6418304F-c239-dad2-ab24-30127180be fbe /UUID> </GeodeticCoordinater
<TPerformingEntity>00000000-0001-0342-0000-000000000000</FPerfox = rLocationy

<TaskRActionCode>ATTACK< /TaskActionCode>
< /ManeuverWlarfareTask>
“/Task> </Chservation>

</ 0rderBody> .
</DomainMessageBody> </0ObservationReportlontent>

< /LocaticnUbservaticns>
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Presentation Notes
The output will be a physical data model. Here you can see parts from C2SIM Core and LOX extension, seeing there is no chance to find out from which layer the pieces of information descent. A schema also cannot show each detail of knowledge from the underlying logical data model. But you can use and choose the knowledge that you need. Thus, there are efforts for enabling ontology reasoning capabilities. This refers to inferring knowledge from already modelled knowledge.
This example of an xsd schema shows a ManeuverWarfareTask. The Task structure from the Core LDM has been used as ManeuverWarfareTask inherits all properties from Task. Thus, in the xml tree you can see ManeuverWarefareTask from LOX, but the Location Property as well as PerformingEntity are still from the Core.
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