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The first phase of development of the Coalition Battle
Management Language (C-BML) standard has seen many
challenges and has taken 7 years to complete.

In particular, the lack of a normalized model, inadequate
requirements management, and the lack of structured
approach and process have been identified as main causes of

difficulty.

The MIP models, processes and tools currently under
development can help to resolve many of the issues faced during
the C-BML Phase 1 drafting activity. This aim of this work is to
leverage the MIP Information Model and other MIP products
to accelerate the Phase 2 C-BML drafting activity by creating a
sustainable, controlled process & standard production
chain.



The SISO C-BML Phase 2 Drafting Group has been proactive
in exploring means to address the challenges faced during the
Phase 1 drafting activity.

This exploratory work has resulted in a collaboration
between the MIP Block 4 MIM Working Group and the C-
BML Phase 2 Drafting Group and has been extended to
include work being conducted with participation from
several nations under the NATO MSG-085 Technical Activity
on Standardization for C2-to-Simulation Interoperation.

The work presented in this paper has led to the Scenario
INitialization and EXecution (SINEX) Initiative.
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WHAT IS C-BML ?



The C-BML Standard is being developed by the Simulation
Interoperability Standards Organization (SISO) as a set of
specifications to facilitate the

standardized exchange

of military information such as:
orders, plans, reports and requests
among

Command and Control, Simulation and Autonomous Systems.



Common Interface: for exchange of military information
(e.g. orders, reports and requests) among C2, simulation and
autonomous/robotic systems.

Expressiveness: for all relevant actions (or events) to be
performed (or reported) by real, simulated or robotic forces.
Intended to represent the information contained in
operational orders such as: Air Tasking Order (ATO), 5-
paragraph Operations Order (OPORD), Operational General
Matters (OPGEN) and other tactical messages.

Unambiguous and Parsable: mathematical representation
that allows for automated processing.
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The 5Ws

Who: The tasking unit; The tasked unit; The supported unit;
The supporting unit; The target; The reporting unit;
The object of a report.

What: The type of operation or task to be executed;
The event being observed.

Where: Where is the task to be executed;
Where is the event being observed.

When: The time the task to be executed or has been executed;
The time an event observed.

Why: The purpose, motivation, desired effect or result.

Who Where When

Unitl Advance me at Time
" _ L — T —




WHY USE C-BML ?



Military Enterprise Activities

® Force Readiness;
e Support for Operations;
Future Capabilities Development; and

Simulation-Based Acquisition

Some of Expected Benefits

Enhanced realism & overall training effectiveness;
Decreased cost & workload;
Reduced preparation and response times; and

Facilitate and Augment Analysis Capabilities




NATO MSG-119 C2-Simulation Interoperability Workshop




NATO MSG-119 C2-Simulation Interoperability Workshor
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ABSTRACT

The NATO Modelling and Simulation Group (NMSG) branch of the NATO Science amd Techmology
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AN EXAMPLE



JOINT FIRES SUPPORT (JFS) Experiment Architecture

me
=Yg= Simulator Operator

*Ey: C2IS
1“4




JOINT FIRES SUPPORT (JFS) Technical Architecture

ATO/ACO issued by NATO ICC AIR C2IS as per operations;
Information converted to C-BML for use by JSAF Simulation;

Reports generated by simulation are converted to C2IS
format for JADOCS and for NATO ICC.

SIMULATION




JOINT FIRES SUPPORT (JFS) Experiment Architecture

=Yg= Simulator Operator
DISTAFJ gr=cas




JOINT FIRES SUPPORT (JFS) Experiment Architecture

g
= Simulator Operator

= C2IS

Can reduce resource requirements (e.g.
simulator operators) and hence achieve
significant cost-savings and also greatly f:t
reduce EVENT preparation time.

| &

Alr support
Coordination
Center




C-BML Airspace Control Order (1/2)

<Order>
<Feature>

<0ID>115 OID>
<NameTeXt>AWACS</NameText>
<ObjectTYsautype® ControlFeatureCategoryCode">ACM</ObjectType>

<ObjectSubType type="ControlFeatureTypeCategoryCode">RCNSAR</ObjectSubType>

<EffectiveWhen>
<StartWhen>
<Datetime>20100525163000.000</Datetime>
</StartWhen>
<EndWhen>
<Datetime>20100526163000.000</Datetime>
</EndWhen>
</EffectiveWhen>



C-BML Airspace Control Order (2/2)

<Location type="SurfaceVolume">

<LowerVerticalDistance>
<ReferenceCode>TOPOSR</ReferenceCode>
<Dimension>1500</Dimension>

</LowerVerticalDistance>

<UpperVerticalDistance>
<ReferenceCode>TOPOSR</ReferenceCode>
<Dimension>1800</Dimension>

</UpperVerticalDistance>

<DefiningSurface type="Circle">
<Radius> <Dimension>5000</Dimension></Radius>
<Center>

<GeographicPoint>
<LatitudeCoordinate>44.2</LatitudeCoordinate>
<LongitudeCoordinate>43.34</LongitudeCoordinate>
</GeographicPoint>

</Center>

</DefiningSurface>

</Location>
<Feature>

<Order>



C-BML Air Tasking Order (1/2)

<Order>
<Context type="OtherContext">
<OID>JFSTASK39DEMO</0OID>
<NameText>ATO CFEC JFSTASK39DEMO NOV - -</NameText>
<CategoryCode>NOS</CategoryCode>
</Context>
<Task>
<What>
<ActionTask type="OtherActionTask">
<OID>N 0105</0ID>
<ActivityCode>DCA</ActivityCode>
<Departurelocation type="DEPLOC"“><DepartureValue>HCMI
</DepartureValue></DepartureLocation>
<ArrivallLocation type="ARRLOC“><ArrivalValue>HCMI
</ArrivalValue></ArrivalLocation>
</ActionTask>
</What>
<TaskeeWho>
<OrganisationRef type="UnitRef'">
<OID>TIGER01</0ID>
</OrganisationRef>
</TaskeeWho>



C-BML Air Tasking Order (2/2)

<RequesterWho>

<OrganisationRef type="UnitRef“><OID>FAC-1</0ID></OrganisationRef>
</RequesterWho>
<Where>

<Alt1tude>9144 0</Altitude>
</Where>
<When>
<StartWhen>
<AbsoluteTime> <DateTime>20111116000200.000</DateTime>
<TimeQualifier>AT</TimeQualifier>
</AbsoluteTime>
</StartWhen>
<EndWhen>
<AbsoluteTime> <DateTime>20111116140000.000</DateTime>
<TimeQualifier>AT</TimeQualifier>
</AbsoluteTime>
</EndWhen>
</When>
</Task>
</Order>
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JSAF SIMULATION (Airspace Control Order)
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DEVELOPING THE C-BML STANDARD

A MODEL-DRIVEN ARCHITECTURE APPROACH
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Military Information Domain Elements

{Organisation, Mateig

Entities Organisation Facility

{Individual, Group, {Hospital, Runway,
Civil, Militar Network, etc.

Facility, Feature Feature

{Geographic,
Meteorological,

Materiel
{Equipment,

Control Feature}

Event Consumables

{Action, Task,
Occurrence}

Location Place
{Point, Line, Area, {Address,
Volume} Named location}

Time
{Temporal point,
Temporal region}

Symbology

{lcons, Graphics, Overlay}




BUT THE MIP INFORMATION MODEL (MIM)
ALREADY DEFINES
MOST OF THESE ELEMENTS...

.. AND USES A MODEL-DRIVEN ARCHITECTURE*
APPROACH FOR PRODUCING STANDARDS PRODUCTS

*Model-Driven Architecture (MDA), as defined by the Object Management Group (OMG)

( see )


http://www.omg.org/mda

Model-Driven Architecture Approach

Requirements-driven
process, requirements are C-BML
part of UML model. MSDL V1

Existing MSDL and C-BML
standards are inputs into
Phase 1 process.

Requirements

»

Normalized C-BML model

/4 C-BML MODEL constructed using MIM-
based approach.

MDA Transforms to
generate documentation
and standard products

OWL Ontology HLA-FOM
Modules Modules

Documentation
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Fix known issues of MIP Baseline 3.x

“ Changing, deleting, grouping, and
archiving information

Quick and low-cost interoperability solution

“ Rapid realization of user requirements

@ Incremental specification of independent
capabilities

Modular interoperability solution
Improved backwards compatibility

Improved interoperability

Simplified configuration management




B Platform-Independent
(not restricted to a specific exchange
technology)

B State-of-the-art
Modeling Languages
(Unified Modeling Language, Object
Constraint Language)

B Modern Tools
(Sparx Enterprise Architect,
Model-Driven Architecture)




® MIM is a radical revision of the JC3IEDM
“ More than 3 years of development
“ More than 12.500 individual changes

@ Clear cut with former modeling approach
B MIM covers all operational aspects of the JC3IEDM 3.1.4

B Significant improvements
“ Fixes known errors and weaknesses of the JC3IEDM
“ Modularity, extensibility, comprehension, unambiguity, ...

“ Overall quality assurance across the entire model



B MIM is considered a semantic reference for
@ MIP‘s future capability-based approach

@ Potentially other COls/organizations
(e.g., C-BML, NATO LCG/1 JDSS, AMN TPT, MAJIIC, OMG SOPES, ...)

B Modern modeling approach
“  Open-source MDA tools support simple adoption

B MIP Programme Management Group (PMG)
W ... supports the collaboration with other COls
@ ... provides the MIM to interested parties
W ... asks for feedback to improve the model



The MIP has defined a process and developed a toolset to
BUILD and/or MODIFY a model based on existing types,
attributes, relationships, stereotypes and packages.

* Subview: a subset of a MIP model models generated
automatically based on “Subview Definition” files

* Extended /Modified Subview: Changes (additions,

modifications and deletions) can be defined using

“Change Proposals”.

Subview

@ Definition
7

MIM

&)

CPProcessor

=

Subview
)



The C-BML MODEL is therefore defined
as a “MIM-SUBVIEW".

Itis expressed as a set
“SUBVIEW DEFINITION FILES”
and
“CHANGE PROPOSALS”




CP Header

Identifier [CP_F_37014 |

Title |Sp|itActionTemporaIAssocation |

Version |1 |

Status  \VALIDATED |
|
|

Creator |Nic0 Bau
Publisher |PIM Festructuring WHFT

Chia] &
Date [z011-02-16 @
Source | ‘0

a9

Relations...

Issues...

DeleteAttribute
Remarks...

Attribute |Enumerati0ns::Acti0nTemparaIASSOciatinnCategawCode.SAEASTI

B Write a formal Subview Definition or Change Proposal
B Metadata (Creator, Source of Requirement,..)
B Model /Problem description (free text)

B Overall modelling approach or concept for
addressing the problem (free text)

B Formal Changes

B Test the CP by letting the CPProcessor apply it to the
Model

B Generate areadable/commentable RTF document

CP Editor

Lo

2




CP Header

Identifier [CF_F_370149

Title |5p|itActiunTempDraIAssocation
Version |1
Status | VALIDATED

Creator |Nic0 Bau

Publisher |Plru1 Restructuring WhT

Contributors %
@9
Date 2011-02-16 Q‘
Source
Relations... ‘0

Issues...

AddClass ctionEndTemporalAssociationCategoryCode .
DeleteAttribute

Remarks...

Attribute  Enurnerations:ActionTemporalAssociation CategoryCode SAEAST] .

CP Editor

Lo

Write

B I
Test t

Mode

Genel

-

<ChangeProposal xmIns="urn:int:nato:standard:mip:cp:3.0
<Header>
<dms:ldentifier>CP_F_37019</dms:ldentifier>
<dms:Title>Split ActionTemporalAssocation</dms:Title>
<dms:Version>1</dms:Version>
<dms:Status>Validated</dms:Status>
<dms:Creator>Nico Bau</dms:Creator>
<dms:Publisher>PIM Restructuring WPT</dms:Publisher>
<dms:DateCreated>2011-02-16</dms:DateCreated>
<dms:Source/>
</Header>
<Description>
<Problem>...</Problem>
<Changes>...</Changes>
</Description>
<FormalContent>
<Change xsi:type="AddEnumeration">
<Class package="Enumerations">NewEnumeration</Class>
<Definition>Some definition.</Definition>
<Abstract>false</Abstract>
<ClassType>Enumeration</ClassType>
</Change>




XML Document

RTF Document

<ChangeProposal xmIns="urn:int:nato:standard:mip:cp:3.0
<Header>

<dms:ldentifier>CP_F_37019</dms:ldentifier>

<dms:Title>Split ActionTemporalAssocation</dms:Title>

<dms:Version>1</dms:Version>

<dms:Status>Validated</dms:Status>

<dms:Creator>Nico Bau</dms:Creator>

<dms:Publisher>PIM Restructuring WPT</dms:Publisher>

<dms:DateCreated>2011-02-16</dms:DateCreated>

<dms:Source/>

</Header>
<Description>
<Problem>...</Problem>
<Changes>...</Changes>
</Description>
<FormalContent>

<Change xsi:type="AddEnumeration">
<Class package="Enumerations">NewEnumeration</Class>
<Definition>Some definition.</Definition>
<Abstract>false</Abstract>
<ClassType>Enumeration</ClassType>

</Change>

CP_4_45003 - Rename ConsumableMateriellssuingElementCode - 1

Header

Identifier CP_4_45003
Title Rename ConsumableMateriellssuingElementCode
Version 1

Status Validated
Creator Henriette Schiller
Puplisher MIP

Date Created 2013-01-07
Source UT Model
|Description

[Problem

[changes

This CP applies the following changes:

* Change enum/attr ConsumableMateriellssuingElementCode to ConsumableMateriellssuingUnitCode.

[FormalContent

[Change set
Class Enumerations::ConsumableMateriellssuingElementCade
Name
ConsumableMateriellssuingUnitCode

-

CP2RTF




Benefits of Change Proposal Approach

Nations/Stakeholders can comment on proposed Changes
Change Control Board can vote on proposed changes

Agreed Changes then can easily be applied to the Model
using the CPProcessor (fully automated)

Can make concurrent Change Proposal definitions

Change Proposals and Model Definition Files become part of
Model;

Simple yet effective traceability is maintained !



MIM-BASED C-BML DEVELOPMENT
TOOL CHAIN



CPProcessor

ﬁ '—>

UML->XSD

¥

C-BML C-BML
Model Model
............. > Description SELEEERRIRED Description
V1.1 V2.0

\_/-\/-

CP Editor

¥




UML->XSD

¥

CPProcessor '
> i

C-BML C-BML
Model Model
Description T ............) DeSCl‘iptiOIl
\y- &-

CP Editor

¥




CPProcessor '
:‘io I

UML->XSD

¥

LA C-BML
Model Model
Description """"""" > DeSCI‘iption ............
V1.0 V11

\_/-\/-

P Editor

¥




\ 4

CPProcessor

5

C-BML

Model
Description
V1.0

\_/—

[

--------------

v

UML->XSD

¥

C-BML

Model
Description
V1.1

\_/-

C-BML

Model
Description
V2.0

P Editor

5




C-BML
XSD Schema
Naming and
Design Rules

C-BML Standard leverages MIP Models C-RML
and tools but can evolve independently nad XSD V2.0.1
and/or be updated to new versions of
MIM, as required and planned.

C-BMT C-BML C-BEML
Model Model Model C-BML
Description Description Description
V1.0 V1.1 V2.0 | ModelVv2.0.1
CP Editor

A
A




BUILDING THE C-BML PHASE 2 STANDARD
*** THE C-BML MODEL STRUCTURE ***



Proposed C-BML Model Structure

e Layered Structure, as per SISO C-BML Phase 1
e Re-use MIM types as foundation

) MESSAGE FRAMEWORK

. e —> | Grammar
(Common, Air, Land, Maritime)

CONSTITUENTS (5Ws)

ADDITIONAL VOCABULARY & METADATA = Vocabulary

1 @seyd OSIS

Q
o]
Q.
Q
(—r
-
g
=
E-
o
c
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)]

--II.-.
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*

*



e Layered Structure, as per SISO C-BML Phase 1

e Re-use MIM types as foundation

MESSAGE FRAMEWORK
(Common, Air, Land, Maritime)

*

C-BML does NOT define operational messages, it
allows one to represent the information
contained in operational messages so that it can
be shared with simulations and other systems.

Grammar

Vocabulary




How can we ensure that Stakeholder Requirements are
properly managed and tracked ?

sjuawalinbay




e (Collect and refine requirements as part of UML Model
e Build model in layers

e Maintain links between model elements & requirements

@

SjuswadIinbay




EXAMPLE C-BML MODEL



Development Environment

. MIM_CBML_TEST
| Config
| . MIM-Tools
| . Model
| Model_Description_files
| Rev 001
| Rev_002
| Model_Output_files
| Rev_ 001
| Rev_002
| . Schema

). Scripts

@I Transform.jar
“] CPProcessor Manual.doc
Ej Transformations Manual.doc

| ReadMetxt

CPProcessor
< o

CP Editor

Lo




Subview Definition and Change Proposal Editor

File Subview

—
o [ PhysicalAddress
W Afiliation
W Association
Capability
W Entity
W Externalinformation
W Facility
B Feature
] InfarmationGroup
B Location
Materiel
B etadata
o [l Documentation
o [ Appraisal
o [ comment
o [ Correlation
o [ IntelAppraisal
o [ Metadata
o [§ Operationalappraisal
o [ Reference
o [ ReportingData
-8 SecurityClassification
o B Temporalvalidity

I A A A R B B

o [ Object

W Organisation

o [ Documentation
o [ CivilianPost

-

-8 GovernmentOrganisation
-8 GroupOrganisation

o B MilitaryConvoy

o [ MilitaryOrganisation

o [ MilitaryPost

o [ Organisation

o [8 TemporalvalidityAbsoluteTiming
-8 TemporalValidityRelative Timing

o [ ExecutiveMilitaryOrganisation

o [ OrganisationAdministrationCommandAssociatiol
-8 OrganisationCommandAndControlAssociation

EEE

Remarks...

IntelAppraisal

+ accuracyCode

+ reliabilityCode

+ sourceTypeCode[0..1]

“ > Appraisal

TemporalValidityAbsoluteTimi...
+ effectiveEndDateTime[0..4]
+ effective StartDate Time[0..1]

TemporalValidity

Network
+architectureCode[0..1]

SecurityClassification
+ caveatText[0..1]
+levelCode

+ policyText[0..1]

[0.4]

+ maximumCapacityRate[0..1]
+meansCode[0..1]

+ minimumCapacityRate[0..1]
+ i ‘ode

NetworkService

+ cryptographicCode ShortTitle Text[0..4]

Reference
+ partText[0..1]

+ roleCode

+ transmittalTypeCode[0..1]

fat LinitAndrnmhatS
Il

| »

Externallnformation

+ery
+ ifiModeCodeText[0.]
+ isActivelndicatorf0..1]
+ isEncryptedindicator[0..1]

riTitleText[0..1]

+sethumber[0..1]
+ switchingMethodCodel[0..1]

Facility

+ areMinesPresentindicator[0..1]
+ baseldentifier[0..1]

+ demolitionStatusCode[0..1]

+ emissionControlCode[0..1]

+ hasEnemyActivitylndicator[0..1]

+ hasOccupationProgrammelindicator([0..1]

+ heightDimension[0..1]
+isActivelndicator[0..1]

+ isinReservelndicator[0..1]
+ lengthDimension[0..1]

+ operationalStatusCode.

+ operationalStatusQualifierCode[0..1]
+ primaryConstructionMaterialCode[0..1]

+ securityStatusCode[0..1]
+ widthDimension[0..1]

[_]Include Subclasses

UseClass
Remarks...

; Class (Classes::PlanOrder:DistributionAcknowledgement

: Class \C\asseg ‘Metadata:IntelAppraisal

["]include Subclasses

UseClass
Remarks...

[_]include Subclasses

UseClass
Remarks...

i| Class [Classes:Metadata:SecurityClassification

i Class \C\asses :Metadata: Comment

["]include Subclasses

UseClass
Remarks...

;| Class \C\asses ‘Metadata:Reference

["]Include Subclasses

UseClass
Remarks...

[_]Include Subclasses

2| Class [Enumerations::TaskProgressCode

o + approvalDateTime[0.1] Y
+ contentCategoryCode[0..1] ElectronicAddress | Organisation
B Time[o.1] +name[D..1] |+ availabilityCode[0..1] ~|
il ] D
Dummy | C-BML_SUBVIEW_003_BASE |
Class AggregationType Nav Mult | Role Name Role Mult AggregationType Class
Organisation Mone [v] 0.* |nanExecutingOrgamsaﬂons OrganisationActionAssociation 0.* Mone Action -
Qrganisation MNone v 0.* authorities QrganisationExternallnformati.. 0.* MNone Externalinformation
Organisation None [v] 1 recipient 0.* None Distribution
Organisation Mone v] 0.* authorities OrganisationPlanOrderAssoci... 0.* Mone PlanOrder
Organisation Mone v 1 reportingAgent 0.* L] MNone ReportingData
Organisation Composite L] 1 configurations 0.* [v] None Or i tructure =
Organisation Mone [v] 0.* reportingCodeAssigners OrganisationMaterielTypeAss. 0.* [v] MNone |Materiel
Organisation Mone [v] 1 user 0.* L] Mone ActionObjectiveltemMarking
Organisation MNone v 0.1 authority 0.* v None ActionObjective
Organisation MNone [v] 0.1 autharity 0.* [v] MNone ActionResource | |
Organisation Mone [v] 0.1 owner 0.* v] Mone RuleOfEngagement
QOrganisation None v] 0.* QrganisationTaskRuleOfEnga... 0.* ] None TaskRuleOfEngagemenfAssociation
Organisation None [v] 1 responsiblePaity roups 0.* [v] None O formationGroup -




C-BML Base Model Definition

-] Laton] [vout

Remarks...

IntelAppraisal

+ accuracyCode

+ reliabilityCode

+ sourceTypeCode[0..1]

> Appraisal

TemporalValidityAbsoluteTimi...
+ effectiveEndDateTime[0..1]
+ effective StartDate Time[0..1]

——— TemporalValidity b

Network
+architectureCode[0..1]

SecurityClassification
+ caveatText[D..1]

+ levelCode

+ policyText[0..1]

Reference

+ partText[0..1]

+ roleCode

+ transmittalTypeCode[0..1]

+ approvalDateTime[0..1]
+ contentCategoryCode[0..1]
+ creationDateTime[0..1]

]

+ch lQuantity[0..1]

+ maximumCapacityRate[0..1]
+meansCode[0..1]

+ minimumCapacityRate[0..1]
+ routingSchemeCode

+ setumber([0..1]

+ switchingMethodCode[0..1]

Facility
+areMinesPresentindicator[0..1]
+ baseldentifier[0..1]

.|II + demolition StatusCode[0..1]
\ +emissionControlCode[0..1]

& + hasEnemyActivitylndicator[0..1]
Network Service + hasOccupationProgramr i [0.1]
+ cryptographicCode ShortTitle Text[0..1] + heightDimension[0..1]
+ cryptographicPlanShortTitleText[0..1] +isActi [0.1]

+ iffModeCodeText[0..1]
+ isActivelndicator[0..1]
+ isEncryptedindicator[0..1]

ElectronicAddress
+name[0..1]

+ islnReservelndicator[0..1]

+ lengthDimension[0..1]

+ operational StatusCode

+ operational StatusQualifierCode[0..1]

+ primaryConstructionMaterialCode[0..1]
+ securityStatusCode[0..1]
+widthDimension[0..1]

| +availabilityCode[0..1] E

Class \CIasses::PIan Order::DistributionAcknowledgement

[[]include Subclasses

UseClass
Remarks...

Class \Classes::Metadata::lntelAppraisal

[[]include Subclasses

UseClass
Remarks...

Class \CIasses::Metadata::Se curityClassification

[[]include Subclasses

UseClass
Remarks...

Class \Classes::Metadata::Commem

[[]include Subclasses

UseClass
Remarks...

Class \Classes::Metadata::Reference

[]Include Subclasses

UseClass
Remarks...

Class \Enumerations::TaskngressCt]de

[[]include Subclasses

UseClass
Remarks...

HE I

I+




Details for Organisation Class

File Subview

N = B MilitaryPost

Remarks... =
¢ [ Organisation :
+availabilityCode:OrganisationAvailabilityCode ‘| Class |Enumerations::f\ctionTemporaIAssoc
+chrnDressStateCode:OrganisationCBRMNDressSta
Include Subclasses
+commandAndControlCategoryCode:OrganisationC) =
+commandAndControlRoleCode:OrganisationComn :
+descriptionText:Sting | | rmns S0P ] §§ UseClass
+emissionControlCode EmissionControlCode | +gwai,abi,im[n__|] il  Remarks
+ireModeCode:OrganisationFireModeCode + chrnDressStateCode]0._1] ] :
+hasCommandFunctionindicator:Boolean + commandAndControlCategoryCodel[0... | i| Class [Classes:Address: ElectronicAddress
+isCommiltedindicatorBoolean + commandindControlRoleCode[0..1] ] i
- ] Include Subclasses
+isinActionindicator:Boolean | R T ] =
+isinReservelndicatorBoolean ::_'“'55'“'{'“"*[:'?]”*["““ :
. . N - . i ireModeCode[D.. 1
+0perat!onaIStatusCode_.Drgan|s.at|0n0periat|onalst'_ S AR : : UseClass
+operationalStatusQualifierCode: OrganisationOpera + isCommittedindicator(0. 1] ] Remarks
+radiationDoseMeasure:Decimal + isInfctionindicator(0..1] ] B — -
+readinessCode:OrganisationReadinessCode + isinReservelndicator[l._1] ] §§ Class |C|33393330@3”'33“0”1“”“
+readinessDuration: TimeDuration + operational StatusCode i b [ ] include Subclasses L]
+reinforcementCode:OrganisationReinforcementCo FErEEisi Eooenis Tekni el
+rainingLevelCode:OrganisationTrainingLevelCode i :“”;‘_""“T”:"‘;‘:”“m”” 5 =
o [ OrganisationAdministrationCommandAssociation +ma inessCode]f..1] : ;| UseClass
— readinessDuration[0.1] 1 7
4 | | l | | Pl + reinforcementCodell.. 1] 1 E Remarks... |
+ trainingLevelCode[D..1] : 2 - -
Name | Value u._._._._?_._,_._._____________._.J : Class |CIasses::DbJect:H0ld|ng
Ja’ f [] Include Subclasses =
A [i] HEN i | v |
Dummy || C-BML_SUBVIEW _003_BASE
Class Aggrega..] Nav Mult Role Mame Role Mult | Mav | AggregationType Class
Organisation |None lv] |0.* |nonExecutingOrganisations OrganisationActionAssociation 0.* lv] |Mone Action -
Organisation |None vl [0.* |authorities OrganisationExternallnformationA. . 0.* ¥] [Mone Externallnforma...
Organisation |[None vl |1 recipient 0.* [ ] |Mone Distribution
Organisation |Mone [w] [0.* |authorities COrganisationPlanOrderAssociation 0.* W] [None FlanCrder
Organisation |Nong v] |1 reporingAgent 0. [ ] [Mone ReportingData
Organisation |Compa.. | [ ] [1 configurations 0. lv] |Mone OrganisationStr.. | =
COrganisation |None ¥l [0.* |reportingCodeAssigners COrganisationMaterielTypeAssocia.. 0.* ¥] [None Materiel
Organisation |[None w] 1 user 0.* [ ] [Mone ActionObjectivel...
Organisation |[None [v] |0.1 |authority 0.* ] |Mone ActionObjective
Organisation |Mone [w] [0.1 |authority 0.* W] [None ActionResource
Organisation |Nong [vw] [0..1 |owner 0. v] |Mone RuleOfEngage...
Organisation |Mone v] |0.* OrganisationTaskRuleOfEngage. . 0. lv] |Mone TaskRuleOfEng...
COrganisation |None ] 1 responsibleParty populatedGroups |0.* ¥] [None Operationallnfar...




Subview Model Description |v/

. EOT O W W e B W W W D e |

File Subview

[ P e
g | =] | Lation] [sayout Remarks.. =
* +availabilityCode:Organis ationAvailabilityCode a| | Class [Enumerations:ActionTemporalAssog
+cbrnDressStateCode:OrganisationCBRMDressStal E TR T e
+commandAndControlCategoryCode:OrganisationC
+commandangd nde CirganicationC.omn

+descriptionT]
+emissionCo
+HireModeCoc
+hasComma
+isCommiltet
+islnActionine
+isinResernvel
+operational
I * +operational

ress:ElectronicAddress|

es

+radiationDo

+readinessCr . anisation::Unit
|l +readinessD CP Edltﬂr a5
+reinforceme 1-,...
* +rainingLeve =
o [ OrganisationAdm
[l Il
Name ect:Holding
es -
[l [ 4
Class Aggrega.. nType Class
Organisation |None Action =
Organisation |None Externallnforma...
Organisation |Mone Distribution
Organisation |Mone FlanCrder
Organisation |Nong ReportingData
Organisation |[Compo... OrganisationStr.. |=
COrganisation |None Materiel
Organisation |None ActionObjectivel...
Bl Crganisation |Mone ActionObjective
IOrganisati-:un Mone v| 0.1 |authority 0.* ¥| |Mone ActionResource | |
Organisation |Nong ¥| |01 |owner 0.x ¥| |Mone RuleOfEngage...
Organisation |Mone v |0.* OrganisationTaskRuleOfEngage. . 0.* v| |Mone TaskRuleOfEng...
COrganisation |None v |1 responsibleParty populatedGroups |0.* ¥| |Mone Operationallnfor...|
| < I B e 2




Generate C-BML Model

pde OrganisationAvailabilityCode

ateCode:OrganisationCBRMDress5tal
AndControlCategoryCode: OrganisationC
imandandControlRoleCode:QrganisationComr
+descriptionText:String
+emissionControlCode:EmissionControlCode
HireModeCode:OrganisationFireModeCode
+hasCommandFunctionindicator:Boolean
+igCommittedindicator:Boolean
+iglnActionindicator.Boolean
+islnReservelndicator:Boolean
+operationalStatusCode:OrganisationOperational 5t
+operationalStatusCualifierCode:OrganisationOpers
+radiationDoseMeasure:Decimal
+readinessCode:OrganisationFeadinessCode
+readinessDuration: TimeDuration

+reinforcementCode:COrganisationReinforcementCo

Lin PE—— —_— L

0 L

+ availabilityCode[D..1]

+ cbrnDress StateCode[D. 1]

+ commandAndControlCategoryCode[D...
+ commandAndControlRoleCode[.. 1]
+ descriptionText[D..1]

+ emissionControlCode[d. 1]

+ fireModeCode[l..1]

+ hasCommandFunctionindicator

+ isCommittedindicator]0..1]

+ islnfctionindicator[D..1]

+ islnReservelndicator]D.. 1]

+ operational StatusCode

+ operational StatusGualifierCode[..1]
+ radiationDoseleasure[0.. 1]

+ readinessCode[l..1]

+ readinessDuration[..1]




C-BML Model Generation

File | Subview

| Hew BOCP

Save BOCP...

Apply BOCP...

TLAETTTIT S S =
+commagfAndcd
andAandCd
+descriptionText: 3

+emissionContro
+HireModeCode:Q
+hasCommandF

+igCommiltedindi
+islnActionindicat
+izlnReservelndidg
+operationalStatu
+operationalStatu
+radiationDoszelMy

+readinessCode:
+FE:3-Z.'iI'|ESSDLIF:3'[il—-—

+reinforcementCode

L

=

CPProcessor

.

CBML
Model 1.0

—_—

‘OrganisationReinforcementCaon

L




C-BML Model Evolution |+

File | Subview

| Hew BOCP

Save BOCP...

Apply BOCP...

TLAETTTIT S S =
+commagfAndcd
andAandCd
+descriptionText: 3

+emissionContro
+HireModeCode:Q
+hasCommandF

+igCommiltedindi
+islnActionindicat
+izlnReservelndidg
+operationalStatu
+operationalStatu
+radiationDoszelMy

+readinessCode:
+FE:3-Z.'iI'|ESSDLIF:3'[il—-—

+reinforcementCode

L

=

CBML
Model 1.0

CPProcessor

N

CBML

odel 1.x

—_—

:OrganisationReinforcementCol

L




L.

Browse C-BML Model

File Subview
BUsMessUn eos -
¢ B ceuML —
o B Classes | m:r - :
o [ Address ’ > MgssageBody
7 [ Constituents +messageletadata A
o B What
0=
. = mﬂ:?e = Acknowledgement
o B Who + distributionAcknowledgement
o- [l Why
o [ Externalinformation 1 Header
I = ey | | = senderElectronicAddress DistributionAcknowledgement
! o nss:cakiz?mledgemem i | =wistributionListi1] + categoryCode
¢ [ DistributionAcknowledgement +machineAcknoweldgementRequired + comment
* +categoryCode:DistributionAcknowledgemer * urgency[0.1] 5
* +comment:3tring + networkTime Stamp
o [ Information |
o B Message L
L | MessageBody MessageMetadata TaskStatusReport - 1i1u
o [§ Order +message_ID + status Mr:l' n
+
¢ B Report + referenceMessage_ID[0..1] + reportiD Sileliiels
* +reportiD:Token +sender_ID + taskiD
T g | +distributionList +taskExecuter
A n . .
¢ B Metadata - +operatlon?ITlmeStamp[U..ﬂ + statusTime
+ chmiVersion
+ topicCode
L Dummy |
Class Aggregation.. Mav Mult Role | Mame Role MWult EN Aggregation.. Class




C-BML XML Schema Generation

v

B e
File Subview
BUSINesSsUDjecs .
B CBML
Message
Claszes
Address *+header 1 MessageBody
Constituents +messageletadata h A
VWhat [
— Report ledgement

CBML
| Model

= -

UML->XSD

+repontlD:Token + sender_ID +taskiD
Request + distributionList +taskExecuter
TaskStatusReport + statusTi
Wetadata - _ statustime
P ¥ + cbhbmlVersion
+ topicCode
|| Mame Yalue
Dummy
Class Aggregation. Mav Mult Role Mame Role IWult Mav

Aggregation.

butionAcknowledgement

Acknowledgement
Code
t

ibutibn
tegoryCode

Class

e ——



Message Framework Schema

MessageType O
— Header [1] |
| MetaData [£ I
{BETEE ____________ T |
|
| | |
| N |
| N |
| . | | |

| | Explanstion of the refuss of | |
the: crder or request, |
| L - __ J | |
L Body [ = — Order [+ I |
I — Reports [H | |
|
| — Request 3 | |

|
I L Information [] | |
_______________ o
_____________________ —



Message Acknowledgement

L MessaacBody (exions o

| mim:Me=ssageBody (extension)
]

[Acknawledgement ¢

This is message body for an
Ackrowledgement Message

L

=) |

— mim:header [H

This attribute inchides the
message header

Message mim:messageMetadata [+]
This is the root dass for 2l This atrribute inchedes the message

C-BEML messages metadsts

— mim:messageBody [

1.2
This &5 the root class for all

mim:categoryCode

The type of

mim:distributionAcknowledge...

acknowledgement of the
distribution for 2 PlanOrndar

This attribute s & modified version of the

MIM: Distribution Acknowkedgement

mim:comment

taskes to specify the reason
for refusing 2 task during =
negative acknowledgement

and a recipikent, |
mMessage |

|
|
| This atibute sllows for 2
|
|



Model-Driven Architecture Approach

Requirements C-BML
MSDL V1
Phase 1
Subview
@ Definition CPPrc‘)_t_:essor R Subview

v

¥,
‘J

> 3 [ C-BML MODEL

g H B ¥ B v

OWL Ontology HLA-FOM XML Documentation
Modules Modules Schemas



e Requirements Traceability Tool Development

e Automation

= Refining UML—XSD Tranform to meet C-BML Requirements
» Developing UML—HLA FOM! Transform
= Auto-generate specifications and other documentation

e Ontology Support
= Business Rule Expressions and Editor
= Support for ODM? in MIP tools
= Generation of OWL Ontology Modules

ISISO High Level Architecture (HLA) Federation Object Model (FOM)
20ntology Definition Metamodel profile from the Object Management Group (OMG)



e The MIM is much improved with respect to the JC3IEDM.

e The MIP tools also are much improved and allow to easily create
models called subviews that can re-use a subset of the MIM. The
tools also allow the user to construct change proposals to re-
define and add to the subview as required.

e The MIP Subview approach described in this paper allows for
easy and controlled re-use of the MIM.

e The collaboration between the MIP and the C-BML communities
has been mutually beneficial. It has led to changes on both sides !

e This work has shown that it is possible and can be beneficial to
achieve effective re-use across interoperability standards without
creating undue coupling by employing an MDA approach.



e SISO C-BML now is entering the 2" phase of development. It is
important that Phase 2 achieve results faster than in Phase 1.

e The approach described in this paper is a structured, controlled
methodology and toolset for streamlining the C-BML Phase 2
drafting activity to rapidly produce a quality Phase 2 standard.

o Stakeholder involvement is key - and traceability of stakeholder
requirements is essential to the success of any standard.

e The approach presented in this paper embraces the Model-Driven
Architecture approach wherein the normative model is maintained
and all other standard artefacts are generated and builds upon the
work of the MIM Working Group of the Multilateral Interoperability
Programme.



e Interestin this approach within NATO MSG-085 has led to the
formation of the Scenario INitialization and EXecution (SINEX)
initiative.

= SINEX proposes a means to merge the SISO Military Scenario
Definition Language (MSDL) and C-BML standards

= SINEX also suggests an end-to-end approach for building C2-
Simulation Federations based on the SISO DSEEP!

IDistributed Simulation Engineering and Execution Process
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History of the MIP Data Model

Generic Hub 4
ATCCIS

\ 4

LC2IEDM 2.2 v[ NCDM RM } NATO

L |
C2IEDM 6.15
L ) MIP Baseline 2
MIP/NDAG-Merger

MOA 2004-02-04

<«

[ JC3IEDM

3.0.2/3.1.4 J MIP Baseline 3.0/3.1

The Future of MIP



Objectives of the MIP Information Model

B Fix known issues of MIP Baseline 3.x

Changing, deleting, grouping, and
archiving information

B Quick and low-cost interoperability solution
Rapid realization of user requirements

Incremental specification of independent
capabilities

Modular interoperability solution

Improved backwards compatibility

B Improved interoperability

B Simplified configuration management




Characteristics of the MIP Information Model

B Platform-Independent
(not restricted to a specific exchange
technology)

B State-of-the-art
Modeling Languages
(Unified Modeling Language, Object
Constraint Language)

B Modern Tools
(Sparx Enterprise Architect,
Model-Driven Architecture)




How the MIM Fits in Our Capability-Based Approach

Semantic Reference

MIP Information
Model

2
:
Restriction/{'; : Unification
Extension -®. !
_ | ! Capability n
e N |
Viode [model | Model-Driven
T y 1 .
Manual: )[High-LeveI Platform-] ArChlteCture (M DA)
-------- Independent
Translation Model
o 4)[ l
_{:9:%53 Message Model

O, Platform-Specific
ot Model
&k Artifact
et (XSD, OWL, Java, ...)

h

NOV-7 NSV-11a NSV-11b




Improvements in Comparison to the JC3IEDM

Significant structural simplifications while preserving all operational concepts
Improved comprehension

Consistent use of meta data

Consistent and simplified grouping of information

Improved modularity

Strict and unique semantics

Formal specification of all integrity rules by means of OCL

Consistency of all relevant artifacts (UML class model, OCL constraints,
documentation, examples, diagrams)

B Generation of efficient exchange schemas



JC3IEDM 3.0.2 — Meta Data & Information Groups

| OBJECT-TEM-ASSOCIATION-STATUS |

has /

is-ascribed-to

[ OBJECT-ITEM-ASSOCIATION

®
istthe—object—of

has /

OBJECT-ITEM

is-ascribed-to

N

has /
is-ascribed-to

—Isthe-object-of @) CONTEXT-OBJECT-ITEM-ASSOCIATION @

object-item-category-code

[Ferson

is-recognised-as-having /
is-ascribed-to

PERSON-LANGUAGE-SKILL ]

is-cited-in /

[ CONTEXT-OBJECT-ITEM-ASSOCIATION-STATUS ]

is-the-subject-of

is-referenced

| CONTEXT-ELEMENT [@S-as-constiuent:n

has /
is-ascribed-to

[ CONTEXT-ELEMENT-STATUS ]

REPORTING-DATA

provides-applicable-information-for /
is-referenced-to

® OBJECT-ITEM-STATUS k

object-item-status-category-code

[ PERSON-STATUS ]

‘ CONTEXT (@

(J) context-category-c

ode

lOPERATIONAL-INFORMATION-GROUP J

SECURITY-CLASSIFICATION

<?
provides—toL

provides-information-related-to /
is-amplified-by

1 REFERENCE

provides-to




MIM Design Principles — Separation of Concerns

Meta Data

Each information
can have metadata

Information Groups

Each information
can be grouped

Core Elements

Objects, actions etc. and their relationships
as a “snapshot” of the real world

Stateless — no change of objects over time
,oourceless” — no contradicting information from different sources
Context free — no distinction between, e.g., current and planning situation

=» Stricter/unambiguous semantics




Meta Data

class Model Overview /

informationClassification




Information
Groups

class Model Overview /

objects 0..*




Core Elements

class Overview

PlanOrder

== = = =

PlanOrderComponent

\/

Capability

Address

Affiliation

Establishment

" S in

Holdin
Object 2
‘\ GroupAccount
Materiel Feature Person
Facility




Model Restructuring — Selected examples

B Merging of the three hierarchies
OBJECT-ITEM, OBJECT-TYPE und OBJECT-ITEM-STATUS

B Resolution/Formalization of business rules

B Rework of Associations



ObjectltemStatus

«code» 0..*
+ boobyTrapPresenceCode [0..1]
+ emissionControlCode [0..1]

OrganisationStatus

«code»
availabilityCode [0..1]
cbrnDressStateCode [0..1]

commitmentStatusCode [0..1]
fireModeCode [0..1]

operational StatusCode

operational StatusQualifierCode [0..1]
readinessCode [0..1]
reinforcementCode [0..1]
reservelndicatorCode [0..1]
trainingCode [0..1]

usageStatusCode [0..1]

«quantity»
+ radiationDoseQuantity [0..1]

+ o+ o+ o+ o+ o+ o+

«duration»
+ readinessDuration [0..1]

Merging the Object Hierarchies (1)

Objectltem o ObjectType
+classification
1 «text» o+ = «code»
+ nameText v " | + decoylndicatorCode
«text»
Z% + nameText
Organisation 4
OrganisationType
,
.
. «code»

’
’
’

commandAndControlRoleCode [0..1] | -

TaskFormation
Conv oy

«rate»
+ daySpeedRate [0..1]
+ nightSpeedRate [0..1]

«dimension»

+ dayVehicleGapDimension [0..1]
+ nightVehicleGapDimension [0..1]
+ packetGapDimension [0..1]

«duration»
+ haltDuration [0..1]

«count»
+ packetSizeCount [0..1]

7

+ commandFunctionindicatorCode

«text»
+ descriptionText [0..1]

+ commandAndControlCategoryCode [0..1]

g

GovernmentOrganisationType

«code»
+ mainActivityCode [0..1]

L

MilitaryOrganisationType

«code»
+ serviceCode

g

TaskFormationType

«code»
+ categoryCode




Merging the Object Hierarchies (2)

ObjectltemStatus

«code»
+ boobyTrapPresenceCode [0..1]
+ emissionControlCode [0..1]

A

OrganisationStatus

+ 4+ 4+ o+ o+ o+

-

1

«code»

availabilityCode [0..1]
cbrnDressStateCode [0..1]
commandAndControlRoleCode [0..1]
commitmentStatusCode [0..1]
fireModeCode [0..1]

operational StatusCode

operational StatusQualifierCode [0..1]|
readinessCode [0..1]
reinforcementCode [0..1]
reservelndicatorCode [0..1]
trainingCode [0..1]

usageStatusCode [0..1]

«quantity»

radiationDoseQuantity [0..1]

«duration»

readinessDuration [0..1]

Objectitem

+classification

ObjectType

1 «texty»
+ nameText

T

Organisation

«code»

1.*
+ decoylndicatorCode

«texty»
+ nameText

OrganisationType

«code»

+ commandAndControlCategoryCode [0..1]

+ commandFunctionindicatorCode

«text»
+ descriptionText [0..1]

Conv oy

«rate»

+ daySpeedRate [0..1]

+ nightSpeedRate [0..1]
«dimension»

+ dayVehicleGapDimension [0..1]
+ nightVehicleGapDimension [0..1]
+ packetGapDimension [0..1]
«duration»

+ haltDuration [0..1]

«count»
+ packetSizeCount [0..1]

GovernmentOrganisationType

«code»
+ mainActivityCode [0..1]

MilitaryOrganisationType

«code»
+ serviceCode

TaskFormationType

«code»
+ categoryCode




Merging the Object Hierarchies (3)

ObjectltemStatus

«code»

+ boobyTrapPresenceCode [0..1] 1 0 l
+ emissionControlCode [0 .

A

<>

OraanisationStatus

At most one status at a given time
in a given context

+ 4+ + + + 4

-

1

commitmentStatusCode [0..1]
fireModeCode [0..1]

operational StatusCode

operational StatusQualifierCode [0..1]|
readinessCode [0..1]
reinforcementCode [0..1]
reservelndicatorCode [0..1]
trainingCode [0..1]

usageStatusCode [0..1]

«quantity»

radiationDoseQuantity [0..1]

«duration»

readinessDuration [0..1]

Objectitem

+classification

ObjectType

1 «texty»
+ nameText

T

Organisation

Conv oy

«rate»

+ daySpeedRate [0..1]

+ nightSpeedRate [0..1]
«dimension»

+ dayVehicleGapDimension [0..1]
+ nightVehicleGapDimension [0..1]
+ packetGapDimension [0..1]
«duration»

+ haltDuration [0..1]

«count»
+ packetSizeCount [0..1]

1

«code»

| + decoyindicatorCode
«tex

+ nameTex

D

Exactly one classification at a

«text»

«code»
+ commandAndControlCategoryCode [0..1]
+ commandFunctionindicatorCode

+ descriptionText [0..1]

given time in a given context

GovernmentOrganisationType

«code»
+ mainActivityCode [0..1]

MilitaryOrganisationType

«code»
+ serviceCode

TaskFormationType

«code»
+ categoryCode




Merging the Object Hierarchies (4)

ObjectltemStatus

<<code,status>>
+ boobyTrapPresenceCode [0..1]
+ emissionControlCode [0..1]

A

OrganisationStatus

+ 4+ 4+ o+ o+ o+

-

1

<<code,status>>

availabilityCode [0..1]
cbrnDressStateCode [0..1]
commandAndControlRoleCode [0..1]
commitmentStatusCode [0..1]
fireModeCode [0..1]

operational StatusCode

operational StatusQualifierCode [0..1]|
readinessCode [0..1]
reinforcementCode [0..1]
reservelndicatorCode [0..1]
trainingCode [0..1]

usageStatusCode [0..1]

<<quantity,status>>

radiationDoseQuantity [0..1]

<<duration,status>>

readinessDuration [0..1]

Objectitem

+classification

ObjectType

1 «texty»
+ nameText

T

Organisation

<<code,type>>

1 + decoylndicatorCode
<<text,type>>

+ nameText

OrganisationType

<<code,type>>

+ commandAndControlCategoryCode [0..1]

+ commandFunctionindicatorCode

<<text,type>>
+ descriptionText [0..1]

Conv oy

«rate»

+ daySpeedRate [0..1]

+ nightSpeedRate [0..1]
«dimension»

+ dayVehicleGapDimension [0..1]
+ nightVehicleGapDimension [0..1]
+ packetGapDimension [0..1]
«duration»

+ haltDuration [0..1]

«count»
+ packetSizeCount [0..1]

GovernmentOrganisationType

<<code,type>>
+ mainActivityCode [0..1]

MilitaryOrganisationType

<<code,type>>
+ serviceCode

TaskFormationType

<<code,type>>
+ categoryCode




Merging the Object Hierarchies (5)

Object
«name»
+ name

T

MilitaryOrganisation

Organisation

+ 4+ + + + + + 4+

L
a
+

L

L

«code, status»

availabilityCode [0..1]
cbrnDressStateCode [0..1]
commandAndControlRoleCode [0..1]
fireModeCode [0..1]
operationalStatusCode

operational StatusQualifierCode [0..1]
readinessCode [0..1]
reinforcementCode [0..1]
trainingCode [0..1]

«indicator, status»

isCommittedindicator [0..1]
isinReservelndicator [0..1]
islnActionIndicator [0..1]

«quantity, status»

radiationDoseQuantity [0..1]

«duration, status»

readinessDuration [0..1]

«code, type»
+ serviceCode

TaskFormation

MilitaryConv oy

Gov ernmentOrganisation

«code, type»
+ mainActivityCode [0..1

«rate»
+ daySpeedRate [0..1]
+ nightSpeedRate [0..1]

«dimension»

+ dayVehicleGapDimension [0..1]
+ nightVehicleGapDimension [0..1]
+ packetGapDimension [0..1]

«duration»
+ haltDuration [0..1]

«quantity»
+ packetSizeQuantity [0..1]




Resolution/Formalization of Business Rules (1)

ConsumableMateriel

+ categoryCode _h
+ persistencyCode [0..1]

TOXIN
BiologicalMateriel TOXMAT
VIRAL
«code, type»

+ subcategoryCode [0..1] ]\ «enumeration»

«enumeration»
BiologicalMaterielCategoryCode

«codeValue, enum»
BACTRL

BiologicalMaterielSubcategoryCode

«codeValue, enum»
CHLMYD
RCKETS

BiologicalMateriel.categoryCode

BiologicalMateriel.subcategoryCode

Bacterial Chlamydia
Rickettsiae
[NULL]
ToxicIndustrial Material [NULL]
Toxin [NULL]
Viral [NULL]




Resolution/Formalization of Business Rules (2)

ConsumableMateriel
BiologicalMateriel

«code, type»
+ persistencyCode [0..1]

Bacterial OtherBiologicalMateriel «enumeration»

«enumeration» . ) .
OtherBiologicalMaterielCategoryCode

BacterialCategoryCode

«code, type» «code, type»
+ categoryCode [0..1] + categoryCode

«codeValue, enum»
TOXIN
TOXMAT
VIRAL

«codeValue, enum»
CHLMYD
RCKETS




Resolution/Formalization of Business Rules (3)

B Object Constraint Language (OCL)
Validation against the model (statically)

Validation against data (at run-time)

class Model Overview/

Person

dutyStatusCode_Hospitalised

inv: dutyStatusCode = Enumerations::PersonDutyStatusCode::HSP implies
physicalStatusCode.oclisUndefined() or
physicalStatusCode = Enumerations::PersonPhysicalStatusCode::IN or
physicalStatusCode = Enumerations::PersonPhysicalStatusCode::IW or
physicalStatusCode = Enumerations::PersonPhysicalStatusCode::Sl

«dateTime»
birthDateTime [0..1]

«code»
bloodTypeCode [0..1]
genderCode [0..1]

«code, type»
characteristicCode [0..1]
forceAffiliationCode
rankCode [0..1]

do—ctatucs

dutyStatusCode [0..1]
physicalStatusCode [0..1]

Pi be; carsiatusyual firerCot [01]

«indicator, status»

isinReservelndicator [0..1]

«indicator»
isProfessingReligiousPreferencelndicator [0..1]

«measure, status»
radiationDoseMeasure [0..1]

® JC3IEDM 3.1.4: approx. 14,800 MIRD database records

® MIM 1.1: approx. 300 OCL constraints




Rework of Associations

B Adapt multiplicities / uniqueness
@ Adaption of association ends to ,stateless” core model

B Adapt navigability
= ,Semantic direction” of associations

Consistent rework
throughout the

@ Simplified generation of efficient (XML) schemas

entire model!
B Rework/introduce role names

@ Clarify semantic roles of association ends

B Determine aggregation types (composition vs. Aggregation vs. association)
@ Determine life-time of objects
@ Composition simplifies object management (archiving)

class Object Location /

Oafjedt +geometricDefinition eI
o~

0.1 0.1




Other Model Restructuring Measures (excerpt)

B Refined definitions for

Classes, attributes, enumerations, code values (literals)

B Refined names

Classes, attributes, enumerations
B Replace enumerations by Booleans
B UML profile based on UN/CEFACT Core Components Data Type Catalogue

Consistent use of ,representation terms” for attributes

Formal metadata (e.g., physical units, range restrictions)



Example
»Plans & Orders*
JC3IEDM 3.1.4

P-PLAN-ORDER-CONTENT

FK)
n-order-content-index

n-order-content-category-code
n-order-content-datetime

COMPOMNENT-HEADER-CONTENT
component-header-content-id

component-header-content-topic-heading-text
security-classification-id (FK)
L]

copsfutes-partof /
includes

COMPONENT-TEXT-CONTENT
component-text-content-id

component-text-content-text

] , is-defl
consttues-partof
includes

L
PLAN-ORDER-COMPONENT-CONTENT

-

A.‘ plan-order-id {FK)

plan-order-component-index (FK)
plan-order-component-content-index

is-cied-in /

L]
PLAN-ORDER-COMPONENT
plan-order-id (FK)
plan-order-component-index

provides-conent-for

PLAN-ORDER-ASSOCIATION
plan-order-association-subject-plan-order-id {FK)
plan-order-association-object-plan-order-id {FK)
plan-order-association-index

is-fe-objectof

plan-order-association-category-code

is-the-subject-of
s-e-stopcd plan-order-association-datetime

PLAN-ORDER-HEADER-CONTENT
plan-order-id (FK)
plan-order-header-content-index

plan-order-header-content-name-text
plan-order-header-content-nickname-text
plan-order-header-content-serial-number-text
plan-order-header-content-sponsor-fype-text
plan-order-header-content-time-zone-code
plan-order-header-content-datetime
plan-order-header-content-message-reference-number-text
security-classification-id (FK)

has

PLAN-ORDER analles o

plan-order-id

plan-order-header-content-place-of-issue-text

is-distribuied-i

plan-order-category-code I15-SUbECHD

i cqueJ !

is-part-of
pal ( plan-order-category -code

ORGANISATION-PLAN-ORDER-ASSOCIATION
organisation-id (FK)

plan-order-id (FK)
organisation-plan-order-association-index

OHRGANISATION-PLAN-ORDER-ASSOCIATION-STATUS
organisation-id (FK)
plan-order-id (FK)
organisation-plan-order-association-index (FK)
organisation-plan-order-association-status-index

~

A1
is-asclibed-to

(order-id (FK)

Lorganisation-plan-order-associaﬁon-category—code

organisation-plan-order-association-status-category-code

order-category-code

PLAN

plan-id (FK)
is-subjegtio /
is-feferehoed-n | PlAN-category-code

ORDER-STATUS
order-id (FK) ‘

EL& N-STATUS

plan-id (FK)
plan-status-index

order-status-index

order-status-execution-state-code
order-status-datetime

plan-status-development-status-code
plan-status-state-code
plan-status-datetime

J

organisation-plan-order-association-status-datetime
establishing-organisation-id (FK)

PLAN-ORDER-DISTRIBUTION
plan-order-id (FK)
plan-order-distribution-index

plan-order-distribution-c ategory-code

is-the-object-of
is-the-subjectof

PLAN-ORDER-COMPONENT-STRUCTURE

plan-order-component-structure-subject-plan-order-id (FK)
plan-order-component-structure-subject-plan-order-component-index (FK)
plan-order-component-structure-object-plan-order-id (FK)
plan-order-component-structure-object-plan-order-compenent-index (FiK)
plan-order-component-structure-index

oy |

plan-order-component-structure-category-code
plan-order-component-structure-datetime

plan-order-component-content-datetime
plan-order-component-content-sequenc
component-header-content-id (FK)
component-text-content-id (FK)

PLAN-ORDER-COMPONENT-CONTENT-REFERENCE
plan-order-id {FK)
plan-order-compenent-index (FK)

e-ordinal

plan-order-component-content-data-context-id (FK) plan-order-component-content-index (FK)
| - - ) plan-order-component-content-reference-index
it amplify ing-infnmation / »
fod-in plan-order-component-content-reference-category-code

is-cl
|

plan-order-conoonant-content-reference-datetime

® plan-order-distribution-release-datetime
recipient-organisation-id (FK)

is-sulfjectio/
is-esponse-bo
[ ]

PLAN-ORDER-DISTRIBUTION-ACKNOWLEDGEMENT]
plan-order-id (FK)
plan-order-distribution-index (FK)
plan-order-distribution-acknow ledgement-inde:

plan-order-distribution-acknow ledgement-coda
plan-order-distribution-acknow ledgement-date




Example ,,Plans & Orders“ - MIM 1.1

class Model Overview /

topic 0..1

subTopic 0..*
{ordered}

PlanOrderComponent

«text»
contentText [0..1]
topicHeadingText

isCompletedindicator

«code, status»
stateCode [0..1]

PlanOrderAssociation
PlanOrder
«code»
«identifier» categoryCode
messageldentifier [0..1] subjects 0..* L - 1
= serialNumberldentifier [0..1]
0..* 1 «namey
{ordered} name [0..1]
nickName [0..1] objects0..*
placeOflssueName [0..1] Distribution
sponsorTypeName [0..1] @—
«code» 1 0.* | «code»
timeZoneCode [0..1] categoryCode
«dateTime»
releaseDateTime [0..1]
1
Order
Plan responses\|/ 0..*
«code»
«code» categoryCode DistributionAcknow ledgement
categoryCode
«code, status»
«indicator, statusy executionStateCode «codey
categoryCode




DO B WN =0 © W=

Improved Modeling Process

i <Problem>Enumerations 'MilitaryPostRankCode' and 'PersonRankCod:

"‘\

)

T 7
A

enumerations results in redundancy.</Problem>

| <Changes>This CP drops one of the two enumerations ('MilitaryPostRz

('PersonRankCode"). In addition, definitions are adjusted accordingly.</Chan

</Description>
<FormalContent>
<Change xsi‘type="ModifyEnumeration">

- <NewName>RankCode</NewName>
<0OldName>PersonRankCode</OldName>

<IChange>
<Change xsittype="ModifyMIPAttribute">

Group:

«codes
ageGroupCode
genderCode 0.
languageCode
maladyCode [0
L*| qualifierCade ¢
triageCode [0..1
«indicators
hasTransmissibl
«numbers
quantityNumbe

i <Class package="Enumerations">PersonRankCode</Class>

u-enumerations{'MilitaryPostRankCode')and-assigns-a-ger.-
~ode').In-addition, definitions-are-adjusted-accordingly.{

<NewDefinition>The military grade that establishes the relative positic
i <OldDefinition>The military, naval, or civil grade that establishes the r-

Enumerations::PersonRankCode=

RersonRankCode-RankCodex

The-military-naval-or-civil-gradethat-establishes the relativ
or-status-of-a-Person-in-an-organisation.=

’CIasses::Organisaﬁon::MiIitaryPostﬂ
rankCodex=

~neMilitarnyPaoctP

B High-Quality Change Proposals

@ Formal description

“ Validation prior to voting

“ No error-prone manual steps needed
B All CPs approved by all MIP stakeholders



Summary (1)

B MIM is a radical revision of the JC3IEDM
More than 3 years of development
More than 12.500 individual changes

Clear cut with former modeling approach
B MIM covers all operational aspects of the JC3IEDM 3.1.4

B Significant improvements

Fixes known errors and weaknesses of the JC3IEDM

Modularity, extensibility, comprehension, unambiguity, ...

Overall quality assurance across the entire model



Summary (2)

B MIM is considered a semantic reference for
MIP’‘s future capability-based approach

Potentially other COls/organizations
(e.g., C-BML, NATO LCG/1 JDSS, AMN TPT, MAJIIC, OMG SOPES, ...)

B Modern modeling approach
Open-source MDA tools support simple adoption

B MIP Programme Management Group (PMG)
... supports the collaboration with other COls
... provides the MIM to interested parties
... asks for feedback to improve the model



References

® MIP Information Model

https://mipcee-svn.lsec.dnd.ca/DEV/SVN/PIM/tags/Releases/

Free reader application (Sparx EA Lite) available
Download with Subversion client or web browser
MIM 1.2 to be ready in March 2012

Request access from michael.gerz@fkie.fraunhofer.de

B MIM Mailing List

http://Isec.ca/mailman/listinfo/ipt4-mim Isec.ca

Follow instructions on the webpage
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