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Starting point

OV-1a [High Level Operational Concept] Planetary Assault - Graphic Version [OV-1a]J
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For a non-graphic version see [High Level Operational Concept] Planetary Assault [OV-13] ﬁ
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First try at Volvo CE, Rock to Road
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Electric Site, background
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Electric Site, Today e
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Electric Site, Fall 2018 -

Feeding crusher Charging Feeding 2" crusher Feeding crusher
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The Modeling Approach

Questions to be Answered, in order to make the
model provide the expected benefit

* What is the purpose of the project and the
model?

 \What are the constraints that need to be
considered?

« How should the model be structured?
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Pbm UPDM 3 Requirements

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
v An Architecture Framework Profile Using SysML
V Supports BPMN 2.0
v Use of SysML Requirements Elements and Diagrams

\V Use of SysML Parametrics Elements and Diagrams Mapped to
Measurements

v Traceability Matrix to Supported Frameworks

\ Support for data and information viewpoints

\ Traceability to UPDM 2.x for backward compatibility

v An example architecture

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

v Extensibility for custom views
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The Unified Architecture Framework Grid zUAF

* Rows map to different levels of focus
 Columns relate to standard means of expression
* |ICRA and some sub views can be mapped onto it

Structure & . ] . ore
Taxonomy . . Behavior | Information Parameters | Constraints| Roadmap | Traceability
Connectivity

Strategic Business View, | g, Monetizing 1ing
. Usage View, Unde ) the SoS fron itional
Operational .
. . active As-ls
. Functional View lon ldentifying To-Be ive
Services i
ices .
Personnel _ . _ Planning
& Implementation Df%arr:sa” oud, Analytics ige
Resources Architeci rfaces, Behav cyinuous
Security Cykt ity Analysis  Availability
Projects
Standards




UAF

Grid Overview ~
* Perspectives (Rows) e Representation (Columns)
— Metadata (Md) — Taxonomy (Tx)
— Strategic (St) — Structure(Sr)
— Operational (Op) — Connectivity(Cn)

* View Specifications exist at the intersections

Services(Sv) _
Personnel(Pr) _
Resources(Rs) _
Security(Sc) _
Projects(Pj) _
Standards(Sd) _
Actual Resources(Ar)

Dictionary (Dc) .
Summary and Overview (SmOv)

Requirements (Rq)

Processes (Pr)

States(St)

Interactions Scenarios (Is)
Constraints (Ct)
Traceability (Tr)
Roadmap (Rm)

Cross cutting concerns

Information (If)
Parameters (Pm)
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Parameters Constraints
Pm Ct

Interaction Information
Scenarios Is If

Processes States
Pr St

Taxonomy

Connectivity
Cn

Roadmap
Rm

Traceability

Tx Tr

Metadata Architecture Metadata Metadata Metadata Metadata
Metadata Taxonomy X N 8 L. A ) -
Md Viewpoints Connectivity Processes - - Constraints ® Traceability
Md-Tx Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
. i i ; Deployment, :
Strategic Strategic Strategic Structure Sl Strategic States Strategic b Strategic
St Taxonomy St-Sr Connectivity = Stost = Constraints St-Rm Traceability
SIS S St-Ct Strategic Phasing St-Tr
St-Rm
o) q Operational Operational Operational Operational Operational Operahqnal Operational
perational - Interaction -
0 Taxonomy Structure Connectivity Processes States Scenarios Constraints - -
P 0p-Tx Op-Sr Op-Cn Op-Pr Op-St e Op-Ct
Service Service Service service Service Service
Services Service Structure . Service States Interaction . Service Roadmap i
Taxonomy Connectivity Processes X Constraints Traceability
Sv Sv-Sr Sv-St Scenarios Conceptual Data Sv-Rm
Sv-Tx Sv-Cn Sv-Pr Sv-Ct Sv-Tr
Sv-Is Model,
Personnel
Availability,
Personnel Personnel Personnel Personnel Personr.1el Com[:_)etence, Personnel
Personnel L Personnel States  Interaction Drivers, . P
Taxonomy Structure Connectivity Processes . . Personnel Evolution,  Traceability
Pr Pr-St Scenarios Logical Data Model, Performance
Pr-Tx Pr-Sr Pr-Cn Pr-Pr Pr-Tr
Pr-Is Pr-Ct
Personnel Forecast
Pr-Rm
Resource Resource Resource Resource Resour.ce Resource Resource evolution, Resource
Resources L Resource States  Interaction . o
Taxonomy Structure Connectivity Processes R . Constraints Resource forecast Traceability
Rs Rs-St Scenarios Physical schema, real
Rs-Tx Rs-Sr Rs-Cn Rs-Pr Rs-Ct Rs-Rm Rs-Tr
Rs-Is world results
. . : Security Security
- Security . Security .
Sec;l:lty Taxonomy Secuntsy:;:ucture Connectivity Processes : : Constraints : _
Sc-Tx Sc-Cn Sc-Pr Sc-Ct
Projects Project Project Structure Pr01e<.:t. Project Roadmap Pro;ec't_
Pi Taxonomy Sy Connectivity - - - - Pi-RM Traceability
) Pj-Tx / Pj-Cn ! Pj-Tr
Standards TStandard SIELELES Standards Roadmap Standan:ﬁls
sd axonomy Structure - - - - - Sr-Rm Traceability
Sd-Tx Sd-Sr Sr-Tr

Actual
Resources
Connectivity,
Ar-Cn

Actuals
Resources
Ar

Parametric
Execution/
Evaluation °

Actual Resources
Structure,
Ar-Sr

Simulation ®

Dictionary * Dc

Summary & Overview SmOv

Requirements Rq



Load materiel D R from a pile or onto other elements at the site. ‘
«CapabilityProperty» == E E E E E
dumpMtr «Capability» o Description
Dump materiel wependency! 1 1| Materiel that has been loaded also has to be unloaded.
deperdenopy b
«Capability» B L L Description
Process materiel cdependency» Lo The intent of the site is to process materiel.
3 T dependencys T oo
1 b
\ ) «Capability>2 __________________ R Description
«CapabilityProperty» Crush materiel P Processing involves crushing.
crushMtrl ! i H
L . «Capability» R Description
CapabiltyPropertys Excavate materiel A Processing involves excavation.
excavateMtrl | A :
i ; _ «(_Dapability» T R Description
<CapaitPropery Distribute materiel Lo Processing involves materiel distribution.
istributeMtr . ' !
Capabiltys e T
Supervise materiel handling &5 The materiel handling needs to be supervised.
1
. «Capability» ] Description
«CapabiltyProperty» Monitor process ‘; The process needs to be monitored.
monitorProcess .
«dependency» ,
. «Capability» L Description
CapabiltyProperty» Control process The process needs to be controlled.
controlProcess )
)
\ ’ «Capability» P Description
CapabityProperty» Control production ‘; Production of materiel needs to be controlled.
cntrlProduiction '
«dependency» ,
L ; «Capability» ] Description
<CapbityPoery Control transport Transportation of materiel has to be controlled.
cntriTransport
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«KnownResourceRole»
rd : Road
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Loading

«QperationalRole»
SF rys : SupervisionAnd(

OperationalRole»

fra : ElectricallnfraStructure

|
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«
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The Behavior, State Machine, Charging

«OperationalStateDescription»

Charging state machine l/

(«OperationaIAtomicState»
\Wait for configuration data

OpConfigCharging/
SetChargingProperties ()

(«OperationaIAtomicState»
WaitForlnfraPower

OplnfraStructurePowerAvailable/ OpChargingStopRequest/

OpChargingStopRequest/( O t- | At . St t
ManageStopCharging () : « pera Iona omicotaite»
-

Wait for start request

OpStatusRequest/SendChargingStatus
Entry/condition.-WaitForStart.currRate.-normRate.
OplnfraStructureReducedPowerAvailable/condition.-InfraPowerReduced: currRate.-redRate:
OpTransportingChargingDisconnected/ResetChargingForTransport:
OpLoadingChargingDisconnected/ResetChargingForLoadingo;

\when( inusechrg=0)/SendChargingStopped.;

OpChargingStartRequest/ OplnfraStructurePowerNotAvailable/
SendChargingStartAck () ; condition:=InfraPowerLoss;

«OperationalAtomicState»
Not operational

OpChargingRepairStarted/ManageRepairStartVWhileNotOperational ;
OpChargingStartRequest/SendChargingStartNack:

OpStatusRequest/SendChargingStatus.;
OplnfraStructureReducedPowerAvailable/SetReducedinfraStructureParameters\WhileNotOperational
OpChargingRepairCompleted/ManageRepairComplete\W hileNotOperational o :
OplnfraStructurePowerAvailable/ManagePowerReturn\WhileNotOperational  ;

«OperationalSequentialState»
Operational

OpChargingMinorFailure/SetMinorFailureParameters\WWhenOperational ;
OpStatusRequest/SendChargingStatus..
OplnfraStructureReducedPowerAvailable/SetReducedInfraStructureParametersWhileOperational
OpChargingFastRateRequest/CheckFastRequest.
OpChargingNormalRateRequest/CheckNormalRequest.
OplnfraStructurePowerAvailable/ManagePowerReturn\WhileNotOperational .

OpTransportingChargingDisconnected/ResetChargingForTransport.;
OpLoadingChargingDisconnected/ResetChargingForLoadingo:
OpChargingMajorMaintenanceComplete/SetMajorMaintenanceComplete
OpChargingMajorFailure/SetMajorF ailureParameters . ;
OplnfraStructurePowerNotAvailable/SetPowerlossParameters . ;

when(
condition=-MinorFaultBeingRepairedinfraPowerReduced | |
MajorMaintenancelnfraPowerReduced | |

. . . g ) InfraPowerReduced | |
OpChargingRepairStarted/ManageRepairStartWhileOperational Normal | |
OpChargingRepairCompleted/ManageRepairCompletedWhileOparational.: MinorFaultinfraPowerReduced | |
OpChargingMinorMaintenanceStart/SetMinorMaintenanceStart.. MinorMaintenance ||
OpChargingMinorMaintenanceComplete/SetMinorMaintenanceComplete . MinorFault ||
OpChargingMajorMaintenanceStart/SetMajorMaintenanceStart.. MinorFaultBeingRepaired )/ )

\OpChargingMajorMaintenanceStart/SetMajorMaintenanceStart

OninfraStriictiirePowerNotAvailahle/SaetPowerl neceParameters...
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Resour p : P (ResourceArtj
gmnt :|Si - g~ cxtComm : B

«ResourceArtifactRole»
siteComm : SiteCommunicationReso

ResourceArtifactRale» -

A

1.”

«NaturalResourceRis ; 4 = «NaturalResourceRole»
facStrg : FacilityStorc — dscrdfac : DiscardMaterielFacility
1
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From Site Solution to Software Solution
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Charging Station Architecture
ging ‘{"lr'-i!'«/f’

«CapabilityConfiguration»
ChargingStation
«Proxy»
«proxy» «proxy» 1 chrglinfra : ~Sys|nfraEImnt%F
IgstcsChrg : ~SysLgstcsChrglF chrgHwLgstcs : SysChrgHwLgstcsIF
)} {1
«Proxy»
chrgWI : SysChrgWIIF
0] B
«ResourceRole» SRIOXV
chrgHw : ChargingStationHw el 8 ST
«proxy»
chrgXa : SysChrgXalF
«proxy» O} 0]
chrgHwApp : SysChrgHwWAppIF «proxy»
( (] chrgXa : SysChrgXalF
L}<proxy»
chrgHwSnsrs : SysChrgHwSnsrsIF
«proxy»
«proxy» 0 chrgHwSnsrs : ~SysChrgHwSnsrsIF
hrgSnsrsLgstcs : SysChrgSnsrsLgstcs|F
L chrgSnsrsLgstcs : SysChrgSnsrsLgstcs «Resc?urceRt.)Ie» 1
snsrs : ChargingStationSensors
1 1 8
«Proxy» T «proxy»
chrgAppSnsrs : ~SysChrgAppSnsrsIF chrgCommsShnsrs : ~SysChrgCommsSnsrsIF
J
«proxy» roxy»
chrgHwApp : ~Sys WAPppIF Snsrs : SysChrgAppSnsrsIF
{1 «proxy»
«ResourceRole» chrgCommsShnsrs : SysChrgCommsSnsrsIF
L
chrgAppHw : «ResourceRole» 1
ChargingStationApplicationHw chrgCommsHw : ChargingStationComms
» 1 [~]
«proxy» «proxy» «proxy» T «proxy»
chrgAppLgstcs : SysChrgAppL chrgAppComms : SysCh| chrgAppComms : ~SysChrgAppCommsIF chrgComm : SysChrgCommIF
‘ (
o]
«Proxy»
chrgComm : SysChrgCommlIF
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Charging Station Software Architecture
g

«ResourceArtifact»
ChargingStationApplicationHw

chrgAppLgstcs : SysChrgAppLgstesIF

p
l : ~SwCl fralF commW| : ~SwChrgCommWIIF commLogSupp : ~SwChrgCommLogSupplF commXa : ~SwChrgCommXalF
1 P 1 0..% «R 1 y g
4 esourceRole»
«ResourceRole» «ResourceRole» «ResourceRole» loasitER «ResourceRole»
sprvsn : ChrgSupervisionAndControlSw infra : ChrgElectricallnfraStructureSw wl : ChrgWheelLoaderSw OgSupp - xa : ChrgXA15Sw
ChrgLogisticsSupportSw
commSprvsn : ~SwChrgCommSprvsniF hrgSprvsn : ~SwChrgSprvsniF 5 TR chrgWi : ~SwChrgWIIF mchrgLogsupp : ~SwChrgLogSupplF ’_‘chrgXa B
hrgS) : SWChrg$S| IF 3 chrgXa : SwChrgXalF
ehrgspren S chrglnfra : SwChrglnfralF chrgWI : SwChrgWIIF chrglogsupp : SwChrglogSupplF
1
«ResourceRole»
chrg : ChargingSw
’_‘chrgComm : SwChrgCommIF ’_‘chrgSnsrs : SwChrgSnsrsIF ’_‘chrgHw : SWChrgHwIF
L
commSprvsn : SwChrgCommSprvsnIF loomle : SWChrgCommWIIF chrgComm : ~SwChrgCommIF chrgSnsrs : ~SwChrgSnsrsIF chrgHw : ~SwChrgHwIF
cpmmLogSupp : SWChrgCommLogSupplF o by ’ -
«ResourceRole» 1 «ResourceRole» 1 «ResourceRole» 1
commAdpt : ChargingCommAdaptor snsrsAdpt : ChargingSnsrsAdaptor hwAdapt : ChargingHwAdptor
commXa : SwChrgCommXalF chrgAppComms : SysChrgAppCommsIF Tsnrsrsinfra : SwChrgSnsrsinfralF hrg/ : SysChrg, chrgHWApp : ~SysChrgHwAppIF
L J J
chrgAppComms : SysChrgAppCommsIF chrgAppSnsrs : SysChrgAppSnsrsiF chrgHWApp : ~SysChrgHwWAppIF
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Conclusions and Ways Forward @.\

4

Significant insights that form part of the detailed development can
be reached based on a developed architecture dealing with a
defined logical scenario.

A significantly increased knowledge of the actual behavior that has
to be managed for the scenario is made available through the
separation of logical and realization models.

There is an uncanny resemblance between the software
architecture structure and the logical model. This goes far beyond
the superficial resemblance and is essentially true throughout all
software architectures for the applications dealing with the total site.

Therefore, UAF can be used as a shortcut in not only systems
development but also software development and seamlessly
transfer from system of systems considerations to relatively
detailed design.
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