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HUMAN FACTORS/PERSONNEL VIEWS - AGENDA

« Background

* Views
— Taxonomy
— Sfructure
— Connectivity
— Processes
— States
— Interaction
— Constraints
— Roadmap
— Traceability

« Conclusion




| mm UPDM 3 REQUIREMENTS & pic

« UPDM RFP requirement: ” The UPDM V3.0 domain metamodel shall
be derived from MODEM and DM2, both of which are based upon the

International Defence Enterprise Architecture Specification
Foundation [IDEAS].”

— Mandatory requirements:
V' Provide Domain Metamodel derived from MODEM and DM2
An Architecture Framework Profile Using SysML
Supports BPMN 2.0
Use of SysML Requirements Elements and Diagrams

Use of SysML Parametrics Elements and Diagrams Mapped to
Measurements

Traceability Matrix to Supported Frameworks

Support for data and information viewpoints

Traceability to UPDM 2.x for backward compatibility

An example architecture

A matrix for applicable elements for each presentation artifact
Support for XMI model interchange

Extensibility for custom views
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THE UNIFIED ARCHITECTURE FRAMEWORK GRID

 Rows map to different levels of focus
« Columns relate to standard means of expression
« |IC RA and some sub views can be mapped onto it
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Structure &
Taxonomy Behavior Parameters |Constraints| Roadmap | Traceability
Connectivity

Strategic Business View, g, Monetizing,
, Usage View, Unde ) the SoS from onal
Operational .
ective As-Is
. : : . . To-Be )
Services  Functional View, Dis lentifying Cogr rvices
Personnel Planning
& Implementation Dﬁ;‘:” oud, Analytics ¢ e
Resources Architec rfaces, Behavi( . iuous
Security Cyl ity Analysis ~ Availability
Projects
Standards




GRID OVERVIEW SUAF & pic
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« Perspectives (Rows . :

e e ((Md) ) Representation (Columns)

— Strategic (St) — Taxonomy (Tx)

— Operational (Op) — Structure(Sr)

— Services(Sv) — Connectivity(Cn)

— Personnel(Pr) — Processes (Pr)

— Resources(Rs) _ States(st)

— Security(Sc) . .

— Projects(Pj) — Interactions Scenarios (ls)

— Standards(Sd) — Constraints (Ct)

— Actual Resources(Ar) — Traceability (Tr)

— Dictionary (Dc)

, — Roadmap (Rm)
— Summary and Overview

(SMOv) .
— Requirements (Rq) « Cross cutting concerns
- View Specifications exist at the — Information (i)
Intersections — Parameters (Pm)



Taxonomy Structure Connectivity Processes Interaction Scenarios Information Parameters Constraints Roadmap Traceability
Tx Sr Cn Pr Is If Pm Ct Rm Tr
Metadata

ptc

Architecture Metadata Metadata
Metadata Taxonomy vi ¢ lti © c ot o . Metad'ata . Metade?t'a
Md Md-Tx lewpoints onnectivity rocesses = S Constraints Traceability
Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic Deployment,
Strategic Strategic Taxonomy Strategic Structure  Strategic Connectivity Strategic States : Strategic Constraints St-Rm Strategic Traceability
St St-Tx St-Sr St-Cn St-St St-Ct Stategic Phasing St-Tr
St-Rm
Operational Operational Taxonomy Operational Structure Operatlc')n.al e Operational States Ope'zratlonal . Operatlc?nal
0 Ob-Tx Ob-Sr Connectivity Processes Op-St Interaction Scenarios Constraints - -
P = ¥ Op-Cn Op-Pr ¥ Op-Is Op-Ct
Services Service Taxonomy Service Structure Service Connectivity ~ Service Processes Service States service Intgractlon Conceptual Data Model, BU LS Service Constraints Service Roadmap Service Traceability
Scenarios Pm-En
Sv Sv-Tx Sv-Sr Sv-Cn Sv-Pr Sv-St Sv-ls Sv-Ct Sv-Rm Sv-Tr
Personnel Availability,
Personnel Personnel Taxonom Personnel Structure Personnel Personnel Processes Personnel States Personnel Interaction Competence, Drivers, i Personnel
P Pr-Tx v Pr-S Connectivity Pr-Pr Pr-st Scenarios Logical Data Model, Performance Personnel Evolution, Traceability
r Pr-Cn Pr-Is Pr-Ct Personnel Forecast Pr-Tr
Pr-Rm
Resources Resource Taxonomy Resource Structure Resour'cg Resource Processes Resource States Resource Intg raction Resource Constraints FEEOUTER N, Resource Traceability
Connectivity Scenarios Resource forecast
Rs Rs-Tx Rs-Sr Rs-Pr Rs-St Rs-Ct Rs-Tr
Rs-Cn Rs-Is . Rs-Rm
Physical schema, real M .
. world results CEBIREENES _ _
Security Security Taxonomy Security Structure  Security Connectivity Security Processes ) _ Pm-Me Security Constraints ) _
Sc Sc-Tx Sc-Sr Sc-Cn
Sc-Pr Sc-Ct
Projects Project Taxonomy Project Structure Project Connectivity _ ) ) Project Roadmap Project Traceability
Pj Pj-Tx Pj-Sr Pj-Cn Pj-Rm Pj-Tr
Standards Standard Taxonomy Standards Structure Standards Roadmap Standa@s
- - - - = Traceability
Sd Sd-Tx Sd-Sr Sr-Rm
Sr-Tr
Actuals Resources Actual Resources Actual Resources . o Parainaiie
Ar Structure, Connectivity, Simulation
Ar-Sr Ar-Cn

Execution/bEvaIuation

Dictionary * Dc
Summary & Overview SmOv

Requirements Rq




WHY THE GRID 2 @ pic

 Demilitarizes UPDM

« Still the same underlying metamodel and view constructs that support:
- DoDAF
* MODAF
 NAF

- Different presentation layers

« Very hard to manage the views with so many contributing frameworks
* Lead to very complex mapping tables
* Unwieldy descriptions

« Possible to map many other frameworks onto the MM
« HSI views and SoS views




HUMAN FACTORS/PERSONNEL VIEWS 2 pic

« Stakeholders: Human resources, Solution Providers, PMs.
« Concerns: human factors.

» Definition: aims to clarify the role of Human Factors (HF) when creating

architectures in order to facilitate both Human Factors Integration (HFI) and systems
engineering (SE).

 Based on Human Factors work done at the MOD/NATO
* Dr Anne Bruseberg was one of the principal authors

* Informed by a MODAF/Human Factors gap analysis that found that 256% of human

factors views elements were already in MODAF \




HVs between OV and SV level

HV-A:
Personnel
Availability

HV-B: Quality
Objectives and
Metrics

HV-G: Dynamic
Drivers of Human
Behaviour

HV-E: Human
Functions and
Tasks

HV-C: Human
Interaction
Structure

HV-D:
Organisation

HV-F:
Roles and
Competencies
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THE “YACHT IN DISTRESS" SCENARIO @ pic

 The Sample Problem applies UPDM to a common scenario in civilian
maritime Search and Rescue (SAR) operations -- a Yacht in distress. A
Monitor Unit picks up the Distress Signal from the Yacht and passes it on to
the Command and Control (C2 Center). The C2 Center coordinates the
search and rescue operation among the Rescue Helicopter, a Naval Ship
and a Rescue Boat.

* This model is based on a UK MOD example model.
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OV-1a [High Level Operational Concept] Maritime Rescue [OV-1a Graphic]J

«HighLevelOperationalConcept»
Maritime Rescue

«ArbitraryConnector»
control

ol Far ),

Helo : Aircraft

)

Monitor Unit : Monitor

«ArbitraryConnector»
distressSignal

«ArbitraryConnector»

«ArbitraryConnector»
trackinfo

«ArbitraryConnector»

trackinfo

o
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Pr-Tx Personnel Taxonomy  ptc

The Pr-Tx view specifies the taxonomy of types of organizational resources.

« Stakeholders: Human resources, Solution Providers, PMs.

« Concerns: organizational resource types.

« Definition: shows the taxonomy of types of organizational resources.

« Recommended Implementation: SysML Block Definition Diagram.




PR-TX PERSONNEL TAXONOMY @ pic

«xstereotype»
SystemResource JoE=ciz=ssma
[Class]

| «metarelationship»
T | | fretaciass = Generalization)

B — — —

«stereotype»
PhysicalResource
[Class]

[

«stereotype»
OrganizationalResource
[Class]

I

xstereotype» xstereotype» xstereotype» «xstereotype»
Organization Post Person Responsibility
[Class] [Class] [Class] [Class]




PR-TX PERSONNEL TAXONOMY @ pic

Pr-Tx [Architectural Description] Typical Organizations TaxonomyJ
«Responsibility»
Search and Re

«Organization»
UK SAR Oper:

1 1 «Organization»
UK SAR Organi
«Organization»

«Post» «Organization»
SAR Government Dep UK SAR SC Me Voluntary Organi

«Responsibility
Raise Fun

«Post» «Post» «Post» «Post» «Post» «Post» «Post»

MRT Communi MRT Swim MRT Helicopter MRT Searc MRT Boat D Soa Respon SAR C2 man
— o —=T T Responsibility «Responsibility: «Responsibility»
«Responsibility» «Responsmlllty' «Responsibility «Responsibility -

Communicateﬂ Save Liv Air Transi Find Victi Sea Resc Status Upd Allocate Reso

«Person» «Person» «Person» «Person» «Person» «Person» «Person»
Marine Radio O Qualified Life Qualified Helo Qualified E Qualified Lifeboat Soa Opera SAR comma

«Organization»
Government Depa
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Pr-Sr Personnel Structure Specification 2 pfc

Stakeholders: Human resources, Solution Providers, PMs.

Concerns: typical organizational structure used to support a capability(ies).

Definition: shows organizational structures and possible inferactions between organizational
resources.

Recommended Implementation: SysML Block Definition Diagram, SysML Internal Block
Diagram.




PR-SR PERSONNEL STRUCTURE SPECIFICATION @ ptc

ametaconstraint»
«stereotype» o € s e £ i S T SIS DS SIS e s e £ «stereotype»
ResourceRole {umiRole = "type"} SystemResource
[Property] «metaconstraints - [Class]
{umiRole = "class") T
a«metaconstraint» S «stereotype»
rT{urnl?ole = "informationTarget'} PhysicalResource
| [Class]
«stereotypex» «xstereotype» ) ™
ResourceExchange Control i en «_met:a_con_strgl‘nt»_ =5
[InformationFlow] [InformaticnFlow] | {umiRole = "informationSource"}
e |
«stereotype» | __ _«metaconstraint» «stereotype»
Command {umiRole = "informationSource"} OrganizationalResource
[InformationFlow] «metaconstraint» [Class]
| T {umiRocle = "informationTarget'}
«stereotype» «xstereotype» «stereotype» «stereotypex»
Organization Post Person Responsibility
[Class] [Class] [Class] [Class]




PR-SR PERSONNEL STRUCTURE SPECIFICATION @ ptc

Pr-Sr [Architectural Description] Typical OrganizationsJ

1|«ResourceRole»
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~

«QOrganization»
Voluntary Organiz

«Organization»
SAR Government De

«Post»
UK SAR SC Me!
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PR-SR PERSONNEL STRUCTURE SPECIFICATION

ptc

Pr-Sr [Capability Configuration] Maritime Rescue Unit v1’

«CapabilityConfiguration»
Maritime Rescue Unit v1

«ResourceRole»
MR Boat : Boat

«ResourceRole»
: Maritime Rescue Team

«Resource

<

«ResourceRole»

«ResourceExchange»
Bl : boatlnstruction

«ResourceConnector»

Driver : MRT

Beacon : Lighting Device

«ResourceRole»

«ResourceExchange»
BCI : beaconlnstruction

|

«ResourceConnector»

«Resource
Searcher : M

Radio : Communication Device

«ResourceRole»

«ResourceExchange»
RI : radiolnstruction

<

«ResourceConnecton

«Resource
Radio Operator : M

«Resource

Life Preserver : Life Saving Device

«ResourceRole»

<+
«ResourceExchange»
LPI : lifePreserverlnstruction

«ResourceConnecta

DI

sRescue Swimmer

MR Aircraft : Aircraft

<+

«ResourceConnector»

«ResourceExchange»

«Resource
Pilot : MRT H

Al : aircraftinstruction




Pr-Cn Personnel Connectivity Specification @ ptc

» Stakeholders: Solution providers.
« Concerns: inferaction of organizational resources.

» Definition: captures the possible interactions between organizational resources, including
command relationships. Interactions typically illustrate the fundamental roles and
management responsibilities.

« Recommended Implementation: tabular format.




PR-CN PERSONNEL CONNECTIVITY SPECIFICATION @ ptc

«xstereotype» «stereotypex» «stereotype»
T ResourceOperation SysML::ModelElements:: Environment
| [Operation] Rationale [CataType]
| xmetaconstraints [Comment] boundaryCondition | =
{umiRocle = "Method'? —
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«stereotype» «xstereotype» . Can be applied to the
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PR-CN PERSONNEL CONNECTIVITY SPECIFICATION

[Capability Configuration] Maritime Rescue Unit v1 [Pr-Cn]

ptc

Resource Producer Connector / Consumer
Name Conveyed Resource Function Name Protocol Resource Function
B «ExchaTge Element» MRT«gost:E) Resoucs Connscton «Resouche Artifact»
boatInstruction oat Driver oat
Al «Exchange Element» «Post» Resource Connector «Resource Artifact»
aircraftinstruction MRT Helicopter Pilot Aircraft
RI «Exchange Element» «Post» Resource Connector «Resource Artifact»
radiolnstruction MRT Communicator Communication Device
Lel «Exchange Element» «Post» Resource Connector «Resource Artifact»
lifePreserverinstruction MRT Swimmer Life Saving Device
BCI «Exchange Element» «Post» Resource Connector «Resource Artifact»
beaconlnstruction MRT Searcher Lighting Device




Pr-Pr Personnel Processes Specification @ ptc

Stakeholders: Systems engineers, Solution providers.

Concerns: functions that have to be carried out by organizational resources.

Definition: specifies organizational resource functions in relation to resource definitions.

Recommended Implementation: SysML Activity Diagram, SysML Block Definition Diagram,
BPMN Process Diagram




PR-PR PERSONNEL PROCESSES SPECIFICATION @ ptc
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PR-PR PERSONNEL PROCESSES SPECIFICATION @ ptc
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Pr-St Personnel States Specification  ptc

Stakeholders: Systems Engineers, Software Engineers.

Concerns: capture state-based behavior of an organizational resource.

Definition: it is a graphical representation of states of an organizational resource and how
that organizational resource responds to various events and actions.

Recommended Implementation: SysML State Diagram.




PR-ST PERSONNEL STATES SPECIFICATION @ ptc
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PR-ST PERSONNEL STATES SPECIFICATION

«ResourceStateDescription»
Maritime Rescue Team Phase 3
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ptc




Pr-Is Personnel Interaction Scenario Specification  ptc

Stakeholders: Software Engineers, Systems Engineers.

Concerns: inferactions between organizational resources (roles).

Definition: provides a time-ordered examination of the interactions between organizational
resources.

Recommended Implementation: SysML Sequence Diagram, BPMN Collaboration Diagram.




PR-IS PERSONNEL INTERACTION SCENARIO SPECIFICATION @ ptc
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PR-IS PERSONNEL INTERACTION SCENARIO SPECIFICATION @ ptc
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Pr-Cta Personnel Constraints Specification (Competencies to Posts)  ptc

Stakeholders: Systems engineers, Solution providers.

Concerns: allocation of competencies to actual posts.

Definition: specifies requirements for actual organizational resources — by linking
competencies and actual posts.

Recommended Implementation: SysML Block Definition Diagram.




PR-CTA PERSONNEL CONSTRAINTS SPECIFICATION & pic
(COMPETENCIES TO POSTS) ~
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{sterecotype = Provides Competencs]}



PR-CTA PERSONNEL CONSTRAINTS SPECIFICATION & pic
(COMPETENCIES TO POSTS)

Definitions and Requires Competence

Pr-Cta [Architectural Description] Personnel Competencies’

«Post» «Post» «Post» «Post» «Post» «Post» «Post»
MRT Communic MRT Swimmer | MRT Helicopter Pi MRT Searche MRT Boat Driv Soa Responsi SAR C2 manag

: ? P ? : 0 ires® 4 l 6 l 0 l
1 ! 1[RequiresCompetencep : 1| «Requires ! ompetengp» ! 1 dl: 1 !
. . D 1 .
«Reqwr@sCompetence» \E/ «Reqwres\(_/‘,ompetence» \:/ «FtequiresCt{}Tpetence» «F\eqUIreS\llompetence» «Reqwres%f)mpetence»
«Competence» «Competence» «Competence» «Competence» «Competence» «Competence» «Competence»
Communicate Effecti Render First Ai Navigation Good Vision Marine Awaren Coordinatio Manage Tea
1 1
1l«ResourceRole» 1| <ResourceRole» 1V«ResourceRoIe» 1V «ResourceRole» vV «ResourceRole» v «ResourceRole» Vv «ResourceRole»
v

V 0 g . HH 0 g
prop— | «Responsibility» | | «Responsibility» | | «Responsibility» | | «Responsibility» “ResponsiSiy «Responsiti
CommunicaiR Save LIvEE Air Transit Find Victim Sea Rescue Status Updat Allocate Resour:




PR-CTA PERSONNEL CONSTRAINTS SPECIFICATION (COMPETENCIES
TO POSTS)

Roles and Actuals for Provides Competence

S ptc

Pr-Cta Personnel Constraints Specification (Competencies to Posts)’
«ActualPost»

«ActualPost» «ActualPost» «ActualPost»
Radio Opera Rescue swim Rscr soa Rescue Helo Pi

«ActualPost» «ActualPost»
Srchr soa Lifeboat Driv

«ActualPost» «ActualPost»
C2 soa c2 chief

1 1
«ProvidesCompetence» i
1 1
1

«ProvidesGompetence»
1

! «ProvidesCofnpetence» |

I 1
«ProvidesCompetence» '
1

‘«ProvidesCompetente»

«ProvidesCompetence» .

1
«ProvidesCorhpete

nce»

. 1
«ProvidesCompetence»

Y Y Y Y Y Y Y
«Competence» «Competence» «Competence» «Competence» «Competence» «Competence» «Competence»
Communicate Effectiv Render First Aid Navigation Good Vision Marine Awarene Coordination Manage Team
A A A A
«CompetenceForRole» I «CompetenceForRole» ; «CompetenceForRole»
: «CompetenceForRole» : «CompetenaeForRole» :
«ResourceRole» «ResourceRole» «ResourceRole» «ResourceRole» «ResourceRole»
Radio Operator Rescue Swimmer Pilot Searcher Driver




Pr-Ctb Personnel Constraints Specification (Drivers) @ ptc

« Stakeholders: Systems engineers, Solution providers, Human resources.
« Concerns: opfimization of organizational resource behavior.

« Definition: captures the factors that affect, constrain and characterize organizational
resource behavior as the basis for performance predictions at the level of actual persons
and actual organizations. It creates a bridge between static architectural definitions and
behavior predictions through executable models.

« Recommended Implementation: tabular format, SysML Parametric Diagram, SysML Block
Definition Diagram.




PR-CTB PERSONNEL CONSTRAINTS SPECIFICATION (DRIVERS) @ ptc

ustereotypex «stereotype» appliesFor actualMeasurementSet «stereotype»
Condition MeasurableElement |+ * ActualMeasurementSet
[DataType] [Element] [InstanceSpecification]
activityPerformableUnderCondition T appliesFor |* I
I
0.1 measurementSet |* «metaconstraints |
«Stel'eotype» «stereotype» «stereotype» {UI‘I’ROE = "dﬁsm |
Function L Activity MeasurementSet [~~~ — — — T T T T — —
[Activity] [Activity] [DataType] «enumeration»
m«stereotyped relationship» J7 p RuleKind
|{sterectype = IsCapableToPearform} estereotypen ____ «mefaconstraint» astereotypes itrqcturalAss_ertion
wstereotypes estereotypes PropertySet {umiRole = "classifier’} IActualP;opg;tySgt Derwd!mamtion ertion
SystemResource k}— PhysicalResource [Element] [instanceSpecification] Contract
[Class] (Class] "emetaconstraints Coniom
‘r |{umR°|e = "class") «stereotypex (S::curtyPohcy
- . vea
astereotypes stereotypes ___ wmetaconstraint» | ActualMe;surement :
OrganizationalResource Measurement {umiRole = "definingFeature} [Slot ruleKind |1
[Class] [Property]
kv
«stereotypex» ametaconstraints «stereotypes» «stereotypex
SubjectOfResourceConstraint [ — — — — — — Y T oo G ResourceConstraint > Rule
miRole = "constrainedElement’
[Element] it ole o nt [Constraint] [Constraint]




MD-TX ENVIRONMENTS, CONDITIONS, ETC. @ ptc

Conditions

Md-Tx [Architectural Description] All View [1]|

«LightCondition» «Environment» «Condition» «GeoPoliticalExtentType»
Darkness Artic Water High Seas Ocean
geoPoliticalExtentTypeKind
2 e GeoFeatureType
«LightCondition» «Environment» «Condition»

requiredEnvironment

Low Light Temperate Water Calm Sea «Environment» Cold Water
«Environment» Temperate Water
«LightCondition» «Environment» «Condition» «Environment» Artic Water
Low Clouds Cold Water Medium Waves

«LightCondition»
Bright Sunlight




AV-3 MEASUREMENTS DEFINITIONS & ptc

AV -3 [Architectural Description] Measurements (Class) [AV—3]J

[ Measurement Set ]
«MeasureType»
Standard SAR Measurements

«Measurement» areaCoverage : Coverage
Measurements «Measurement» findTime : Elapsed Time

&«Measurement» persistence : Elapsed Time
«Measurement» searchCoverage : Coverage

Measuremen nveathe onditions : Weathe onditions

Definition of metrics
for reuse throughout Measurement Sub- ]
the architecture. Type

«MeasureType» «MeasureType»
Maritime SAR Measurements Land SAR Measurements




AV-3 ACTUAL MEASUREMENTS

S ptc

AV -3 [Architectural Description] Measurements (Actual) [AV—3]J

«Measure»
{intention = Estimate}

«Measure»
{intention = Required}

seaConditions : Sea State = Sea State 6
areaCoverage : Coverage = 500

findTime : Elapsed Time = <8 hours

persistence : Elapsed Time = >15 hours
searchCoverage : Coverage = 400
weatherConditions : Weather Conditions = Heavy Rai

«Measure»
{intention = Result}

Einal Val - Mariti SAR M I

seaConditions : Sea State = Sea State 8
areaCoverage : Coverage = 650

findTime : Elapsed Time = <4 hours

persistence : Elapsed Time = >20 hours
searchCoverage : Coverage = 550
weatherConditions : Weather Conditions = Storm

seaConditions : Sea State = Sea State 8
areaCoverage : Coverage = 600

findTime : Elapsed Time = <5 hours

persistence : Elapsed Time = >20 hours
searchCoverage : Coverage = 500
weatherConditions : Weather Conditions = Stormy

«Measure»
{intention = Estimate}

LUPDM - Standard SAR Measurements

intention

Estimate

areaCoverage : Coverage = 10

findTime : Elapsed Time = 20

persistence : Elapsed Time = 50
searchCoverage : Coverage = 60
weatherConditions : Weather Conditions = 7

Actual Property Set ]
_—

e ——
Measurement ]

Values




PR-CTB PERSONNEL CONSTRAINTS SPECIFICATION (DRIVERS) @ ptc

Properties and Constraints (Rules)

Pr-Ctb [Architectural Description] Drivers Personnel Drivers’

propertySet AN
«Condition» Calm Sea
«Condition» High Seas «ResourceConstraint» |\
«Condition» Medium VWaves {Search personnel shall operate on a

shift system to ensure that they can
perform to maximum efficiency} actualPropertySet B
«ActualMeasureSet»
Final Values : Maritime
SAR Measurements

«Environment» Artic Water
«Environment» Cold Water
«Environment» Temperate Water
«GeoPoliticalExtentType» Ocean
«LightCondition» Bright Sunlight

«LightCondition» Darkness
«LightCondition» Low Clouds ‘

I
1
1
«LightCondition» Low Light «Post» 1
""" MRT Searcher el :
1
ST Tt T T T s s e m «Performs» I !
I «Performs» «Performs» ! ; :
I 1 1 1 :
1 1
\,/ \:/ I«Performs» v/ :
«Function» «Function» «Function» «Function»
Reassure Victim Recover Victim Apply First Aid Find Victim

activityPerformableUnderCondition
«Environment» Artic Water
«Environment» Cold Water
«Environment» Temperate Water




Pr-Ctc Personnel Constraints Specification -~
(Performance/ Quality Objectives) & pic

Stakeholders: Human resources, solution providers.

Concerns: how well an actual organizational resource matches the needs of the actual
organization.

Definition: provides a repository for human-related measures (i.e. quality objectives and
performance criteria (HFl values)), targets and competences.

Recommended Implementation: SysML Block Definition Diagram.




PR-CTC PERSONNEL CONSTRAINTS SPECIFICATION
(PERFORMANCE/ QUALITY OBJECTIVES)

«stereotypex» appliesFor actualMeasurementSet «stereotype»
MeasurableElement |- = ActualMeasurementSet
[Element] [InstanceSpecification]

appliesFor |*

measurementSet |* «metaconstraint»

«stereotype» «stereotype» «stereotype» {umiRole = "classifier'}
Function o{ Activity MeasurementSet < - - — - - - — — — — —
[Activity] [Activity] [DataType]
™ 0.1
, L | !
astereotype» | __ «metaconstraints. =~ = = 0 0 @ xstereotypex»
| PropertySet {umiRole = "classifier") ActualPropertySet
| activityPerformableUnderCondition | * [Element] [InstanceSpecification]
| «stereotypex» Temetaconstraints
Condition | R K
| [DataType] {umiRcle = "class"}
| «stereotype» . «stereotype»
Measurement|. _ _ «metaconstraints = |[ActualMeasurement
' «stereotyped relationship» [Property] {umiRole = "definingFeature'} [Slot]
| {stereotype = IsCapableToPearformj
|
«steret-)type» cmetaconsiamnts «st?reotype» «metaconsiaats xstereotype» «stereotype»
I Desirer R e e e DesiredEffect | — — — — — ActualState <— ActualPropertySet
| [Class] {umiRole = "client’} [Dependency] {umiRole = "supplies} [Element] [InstanceSpecification]
| T gh
I R e «stereotypex» «stereotype» Ac:ste;:otype:
SystemResource ActualPerson [insta n‘:; = e:;:c:t;n]
[Class] [InstanceSpecification] Lok
z - T
«stereotypex» | 5 «stereotype»
PhysicalResource jEmeEconstrauits ActualOrganizationalResource
[Class] l{umRole = "classifier"} [InstanceSpecification]
? 7 | | I 7 ?
«stereotype» «stereotype» «stereotype» «stereotype»
OrganizationalResource Post Person - ActualResponsibleResource
[Class] [Class] [Class] [InstanceSpecification]
T~
l T
L meta con stﬁint»_ L :_\s;::.ea?tpy:::

{umiRole = "dassifier’}

[InstanceSpecification]




PR-CTC PERSONNEL CONSTRAINTS SPECIFICATION @ ptc
(PERFORMANCE/ QUALITY OBJECTIVES)

Pr-Ctc [Architectural Description] Drivers [Performance]J

«Post»
MRT Searc

desiredState
«OperationalAtomicState» DeliverDistressedParty T
«OperationalAtomicState» DistressedPartyFoun
«OperationalAtomicState» StayingAsLongAsP

actualPropertySet
«ActualMeasureSet» Final Values : Maritime SAR Meas
«ActualMeasureSet» Initial Values : Maritime SAR M
«ActualMeasureSet» Required Values : Maritime S




Pr-Rma Personnel Roadmap Specification (Availability)  ptc

Stakeholders: Human Resources, Training, Logisticians, Solution Providers.

Concerns: the staffing and training of resources.

Definition: defines the requirements and functions to ensure that actual persons with the
right competencies, and in the right numbers, are available to fulfill actual posts.

Recommended Implementation: Timeline, SysML Block Definition Diagram




PR-RMA PERSONNEL ROADMAP SPECIFICATION (AVAILABILITY) @ pfc

cenumeration» «sterectype»
ProjectKind ProjectMilestoneRole
Pr [Property] «stereoctype» xstereotype» t traint
Poor?f?i‘:ne . ot PR o s «metacons l:laln »
Project | «metaconstraint» | [Class] [Element] fumiRole = "clasks ifier'y
PersonnelDevelopment | | {umiRole = "class"}| I
X - «metaconstraint» |
projectKind |1 N | fumiRole = * ~ |
«sterectype» = | |
| Project I resource «stereotype» «xstereotype»
[Class] | SystemResource | ActualPropertySet
I «metaconstraint» | | —= [Class] | «metaconstraint»| [InstanceSpecification]
| {umiRole = "classifier™} ilestone |* : ? |{urrRoIe ="class"} ™
xstereotype» «xsterectype» «xsterectype» | '
ActualProject ProjectMilestone l PhysicalResource | |
[InstanceSpecification] [Class] | [Class] |
) m S |
AR “eStonel «metaconstrainth | ‘r z | «metaconstraints
«ste-reotyp‘e» bl | -«ste_reotype» «xstereotype» | w —— inglnstance’
ActualProjectMilestone {fumiRocle = "classifier} I OrganizationalResource Measurement
[InstanceSpecification] | [Class] [Property] I
milestone | * «metaconstraint» | 7 I
actualResource |* {umiRcle = "classifier'} l |
«xstereotype» |l e St el l | I
ActualResc_)ft_J rce «metaqonstraints sstereotypes
[InstanceSpecification] {umiRole = "definingFeature'} ActualMeasurement
T [Slot]
«sterectyvpe» «stereotype» «stereotype» «metaconstraint» «stereotype»
ActualOrganizationalResource Post Person Zﬂ; ole = "Classifiery ActualPerson
[InstanceSpecification] [Class] [Class] [InstanceSpecification]
T
I'\e: metaconstraint» |
| tumirole = “class ifier :
«stereotypex «stereotypex» PR stereotyped relationship»
ActualResponsibleResource ActualPost {sterectype = FillsPost}
[InstanceSpecification] [InstanceSpecification]

T I




PR-RMA PERSONNEL ROADMAP SPECIFICATION (AVAILABILITY)

Definition

S ptc

Pr-Rm [Architectural Description] Actual Organizations [Availability]J

N
«FillsPost»

«ActualPost»
Lifeboat Driver : MRT B

«ActualPost»
Radio Operator : MRT m

/\
« FiIIQIPOSt»

endDate

2014-01-01 00:00:00

endDate

startDate
2010-01-01 0OO:

F————— - -=-=-=-=--

«ActualPerson»
Danny Driver : Qualified Life

1

: 2014-01-01 00:00:00
' startDate
————— 2010-01-01 00:

1
«ActualPerson»
Ron Radio : Marine Radio

«ActualPost»
Rescue Helo Pilot : MRT Heli

N\

«Fill§Post»

2014-01-01 00:00:00

endDate

712010-01-01 00:

startDate

1
«ActualPerson»
Peter Pilot : ifi




PR-RMA PERSONNEL ROADMAP SPECIFICATION (AVAILABILITY)  ptc
Report

Architectural Description] Actual Organizations [Availability Table]

2010 2011 2012 2013 2014

Actual Organization Actual Post

Boat crew

Lifeboat Driver

Radio Operator

Rescue Organization

Rescue swimmer

Rscr soa

c2 chief

C2 soa

JFIM[AIM|J|(J|A|S|O[N|D|J|[FIMAM|J|J|A|[S|O|N[(D|J|FIM|AIM|J|J|A|S|(O|N|D|J|FIM|AM|J|J[A|S|O[(N|D|J
Coastguard

Srchr soa




Pr-Rmb Personnel Availability Specification (Evolution)  ptc

Stakeholders: Human resources, Solution Providers.

Concerns: organizational structure changes over time.

Definition: provides an overview of how a organizational structure changes over time. It
shows the structure of several organizational structures mapped against a timeline.

Recommended Implementation: fimeline, SysML Block Definition Diagram, SysML Internal
Block Diagram.




PR-RMB PERSONNEL AVAILABILITY SPECIFICATION (EVOLUTION)

«stercotype» versionReleased versionReleasedAtMilestone «stereotype»
VersionedElement = = ActualProjectMilestone
Cla Inst Specificati < — —
iciasa) versionWithdrawn versionWithdrawnAtMilestone etapcospacicatinn |
> = | kmetaconstraints
JownedMilestone T I Lia
| | {umiRole = "dient'}
| «stereotype» astereotype» | «metaconstraint»
| SystemResource ActualProject | {umiRole = "suppli
| [Class] [InstanceSpecification] | |
I ? 1 l
«stereotype» «stereotype» «stereotype»
I ametaconstraints PhysicalResource k}l—— OrganizationalResource MilestoneDependency
PRE——— [Class] il [Dependency]
|
| I I
| «xstereotype» «xstereotype» «stereotype»
Organization Post Person
I [Class] [Class] [Class]
|
|
«sterectype» __ «metaconstraints | «stereotype»
VersionOfConfiguration {umiRole = "dlient'} VersionSuccession
[Property] xmetaconstraints [Dependency]
{umiRole = "supplier"}
| «metaconstraint»
! {umiRole = "class"}
¢stere\gtype» «enumeration»
WholeLifeConfiguration kind |VWholeLifeConfigurationKind
1 Service
[Ciass) SystemResource
OrganizationalRescurce




PR-RMB PERSONNEL AVAILABILITY SPECIFICATION (EVOLUTION) @ pfc

Organizations

Pr-Tx [Architectural Descriptic

Pr-Tx [Architectural Description] Forecast [Phase 2]J

«Organization»
SAR Organization Context P

1 # 1

Pr-Tx [Architectural Description] Forecast [Phase 3]J
PTe) «Organization» <<RlesourceR?lerz «Organization»
Maritime Re SAR Organization Context P C2 Organizati

1] «ResourceRole»

[ o
«Organization»
1] «ResourgeRole» Maritime Rescue Team FM «ResourceRole» 1 «ResourceRolex» 1 «ResourceRole» 1
«Post» «Post» «Post» «Post»
MRT Swimme MR1 1 MSAR C2 Oper SAR C2 mana Military C2 Mana
- ~ ~
1V«Resou 1&‘RGS°U"CQRO|€» ﬂ/ «ResourceRole» R «Resourc¢Role»
«Post» «Post» «Post» «Post»
MRT Boat Driv' «F MRT Swimm MRT Helicopter Pi MRT Communic
1] «ResourceRole» 1] «ResourceRole» 1| «ResourceRole»

«Post» «Post» «Post»
MRT Boat Driv MRT Searche Soa Responsi




PR-RMB PERSONNEL AVAILABILITY SPECIFICATION (EVOLUTION) @ pfc

Pr-Rmb [Architectural Description] Forecast [Pr-Cn]J

«ActualProject» «ActualProject» «ActualProject»
Org Phase 1 : Development Org Phase 2 : Development rg Ph : Developmen
endDate endDate endDate
2015-12-15 00:00:00 2018-12-31 00:00:00 2022-12-31 00:00:00
startDate startDate startPat_e
2014-01-01 00:00:00 2015-12-16 00:00:00 2019-12-31 00:00:00
«IncrementMilestone» «IncrementMilestone»
«IncrementMilestone» Ph 1 Available : Development Mil n Phase 1 Available : Development Milestone
N g 4
Phase 1 Available : Development Milestone date date
date 2015-12-16 00:00:00 \_ 2019-01-01 00:00:00
2014-01-01 00:00:00 resource resource
resource «Organization» SAR Organization Context Phase 2 «Organization» SAR Organization Context Phase 3
«Organization» SAR Organization Context Phase 1
«OutOfServiceMilestone» «OutOfServiceMilestone» «OutOfServiceMilestone»
. f 0 f Phase 1 O : Development Mil n
Ph 1 : Development Mil n Ph 1 : Development Mil n -
date \ date N— ate
2015-12-15 00:00:00 2018-12-31 00:00:00 2022-12-31 00:00:00
resource resource - resource
«Organization» SAR Organization Context Phase 1 «Organization» SAR Organization Context Phase 2 «Organization» SAR Organization Context Phase 3
«NoLongerUsedMilestone» «NoLongerUsedMilestone» «NoLongerUsedMiIestone_»
Phase 1 NLU : Development Milestone \_ Phase 1 NLU : Development Milestone _ Phase 1 NLU : Development Milestone
~— date date A date
2015-12-15 00:00:00 2018-12-31 00:00:00 2022-12-31 00:00:00
resource resource A resource
«Organization» SAR Organization Context Phase 1 «Organization» SAR Organization Context Phase 2 «Organization» SAR Organization Context Phase 3




S ptc

PR-RMB PERSONNEL AVAILABILITY SPECIFICATION (EVOLUTION)

[Architectural Description] Personnel Forecast [Phases]

Capability Exhibiting Element

Components

«Organization»
SAR Organization Context Phase 1

«Organization»
Maritime Rescue Team Phase 1

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»
MSAR C2 Operator

2014-01-01| 2015-12-15 | 2015-12-16

2018-12-31

2019-01-01

2022-12-31

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

Common operational picture access

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

Distress Signal Monitoring

«Organization»
SAR Organization Context Phase 1

«Organization»
Maritime Rescue Team Phase 1

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

«Organization»
SAR Organization Context Phase 1

«Organization»
Maritime Rescue Team Phase 1

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

Military C2

MSAR C2 phase 1

«Organization»
SAR Organization Context Phase 1

«Organization»
Maritime Rescue Team Phase 1

«Post»
MSAR C2 Operator

MSAR C2 phase 2

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»
MSAR C2 Operator

MSAR C2 phase 3

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

Position location of persons in distress

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»
MSAR C2 Operator

«Organization»
SAR Organization Context Phase 3

«Organization»
C2 Organization

«Organization»
Maritime Rescue Team Phase 3

Recovery phase 1

«Organization»
SAR Organization Context Phase 1

«Organization»
Maritime Rescue Team Phase 1

«Post»
MSAR C2 Operator

Recovery phase 2

«Organization»
SAR Organization Context Phase 2

«Post»
SAR C2 manager

«Organization»
Maritime Rescue Team Phase 2

«Post»




Pr-Rmc Personnel Roadmap Forecast Specification 2 pfc

Stakeholders: Human resources, Logisticians, Solution Providers.

Concerns: competencies and skills forecast.

Definition: defines the underlying current and expected supporting competencies and skills
of organizational resources.

Recommended Implementation: fimeline, tabular format, SysML Block Definition Diagram.




PR-RMC PERSONNEL ROADMAP FORECAST SPECIFICATION & ptc

«stereotype» _«m_etag nsiraui» —_ - «stereotypex»
SubjectOfForecast {umiRole = "client'} Forecast
[Class] a«metaconstraint» [Dependency]
T {fumiRole = "supplier"}
forecastPeriod vt
«stereotype» «sterectypex» «stereotype» «sStereotype»
Competence SystemResource k}—— PhysicalResource ActualEnterprisePhase
[Class] [Class] [Class] [InstanceSpecification]
«stereotypex»
OrganizationalResource
[Class]

ZIL

«stereotype» | |«stereotype»
Organization Post
[Class] [Class]




PR-RMC PERSONNEL ROADMAP FORECAST SPECIFICATION

S ptc

Deﬂm“on Pr-Rmc [Architectural Description] Typical [Competency Forcast]J
«Organization»
f"%Marltlme Rescue «Forecast» p—
endDe s Z\ 2022-12-31 00:00:00 Iﬁ
2015-12-15 00:00:00 «Forecast» endDate tartDat
startDate 2018-12-31 00:00:00 Stan J
2014-01-01 00:00:00 | «Forecast» startDate 2019-01- O
2015-12-16 00:00:00

Maritime Rescue Team P

«Organization »‘

Maritime Rescue Team P

«Organization» ‘

«Organization»
Maritime Rescue Team P

«Competence»
={Marine Aware

—
N
«Forecast» Actual EnterprisePhase
SARPhase 2
«Forecast»
Actual EnterprisePhase «Forecast»
SARPhase 1

Actual Ent

rprisePhase
SARPhase 3

PiD Locatio

«Competence» I|

«Competence»
Common Operational Picture

« Completence»
Weather Anal




PR-RMC PERSONNEL ROADMAP FORECAST SPECIFICATION & ptc

Report

[Architectural Description] Typical [Competency Forecast]

Category Type

Category

SARPhase 1

SARPhase 2

SARPhase 3

«Competence»

Marine Awareness

PiD Location

Common Operational Picture Analysis

Weather Analysis

«Organization»

|

Maritime Rescue Team

Maritime Rescue Team Phase 1

Maritime Rescue Team Phase 2

Maritime Rescue Team Phase 3




Pr-Tr Personnel Traceability Specification 2 pfc

« Stakeholders: Systems Engineers, Enterprise Architects, Solution Providers, Business Architects.

« Concerns: traceability between operational activities and functions that implements them.

« Definition: depicts the mapping of functions (performed by organizational resources) to
operational activities and thus identifies the tfransformation of an operational need info @
purposeful function performed by an organizational resource or solution.




PR-TR PERSONNEL TRACEABILITY SPECIFICATION @ ptc

«stereotypex»
OperationalActivity
[Activity]

T

|«stereotyped relationship»

l{s tereotype = Implements]

«stereotype» : . «stereotype»
t tionsh
Function My i gt = ServiceFunction

[Activity] {sterectype = Implements} [Activity]




PR-TR PERSONNEL TRACEABILITY SPECIFICATION

Definition

Pr-Tr [Architectural Description] System View (Implementation Definition)J

«Function»

N\

«Implementgsimplements»

1
1
1
1
1
1
1
1 \
1

' «Implements» S~

Reassure Victim

«Implements» Move
ST T Tt m e implements | Implements»
1 «OperationalActivity» Rescue () !
! «OperationalActivity» Search () :
I performedBy !

. V — «CapabilityConfiguration» Maritime Rescue Unit v1 \V4
«OperationalActivity» «OperationalActivity»
Rescue = — - - ___¢Implements» ___ = Search

«Function»

! 1
! 1
! 1
! 1
! «Implements»
i« Implements» .

«Function»

- «Function»

«Function» Rescue Victim
Transport

Apply First Aid

«Function»

implements

implements

«OperationalActivity» Rescue ()

«OperationalActivity» Rescue ()
«OperationalActivity» Search ()

Recover Victim

performedBy

«Post» MRT Searcher

«OperationalActivity»
Process Warning Order

implementedBy

«Function» Determine Destination (in location, out destin

«Function»
Determine Destination

«Implements»

performedBy
«Operational Performer» SafePlace
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CONCLUSIONS & ptc

The UAF defines enterprise architectures
— At various levels of abstraction

— From multiple viewpoints

The UAF implements DoDAF, NAF and MODAF in SysML
— Traces to systems engineering
— Provides multiple forms of trade-off analysis

Human Factors have been integrated into the UAF as a set of personnel views

This will enable systems that are fit for humans
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Thanks for your attention! .
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