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Introduction

e Enterprise Architecture Challenges

*The Vision...

e Introduce enterprise architecture strategy to
task using the Unified Profile for MODAF and
DoDAF (UPDM)

* Discuss enterprise architecture process

* The object-oriented method...

e Demonstrate Enterprise Architecture Model-

Driven Simulation
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Some significant challenges...

e Effectively defining, modeling, and communicating
enterprise complexity

 Ensuring required operational capabilities drive system
development - linking capabilities directly to enterprise
components

e l[dentifying and managing enterprise and program
boundaries

* Recognizing reusable operations and components to reduced
ownership cost

» Coping with change (threats, missions, operations,
organizations responsibilities, technology, etc.)
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Strategy to Task

Discussion includes the Unified Profile for MODAF and DoDAF (UPDM) using IBM’s
UML Profile for Integrated Architecture (UPIA)

| | I l Strategy: A plan of action
Goal Goal designed to achieve a

Natural Disasﬁars Mitigated —— People Suffering from Natural [-)_i-sasters Receive Responsive Aid particular goal

MNatural disaster predicted 2 weeks before it occurs —

Critical medical support in place within 12 hours

"= Objectives 5=
Natural disaster averted _Critil:al life support in place within 24 hours |+~ ObjeCtlves
: " h People transported to safety within 5 days Search and rescue operations start within 6 hours
People moved out of harms way V' S
1Ision
ﬁD L. Task: An activity that needs
E f] V_/ /D 4. M iIssion to be accomplished within a
Mitigate MNatural Disasters Suffering Due to Natural Disaster Eliminated Aid Victims of Natural Disastei defined period of time
e L)
Mission
Y » Capabilities 4
" \ \ \
hiti A ) -
Search for & {escue Victims Ca pa bl I Itles Treat Victi a Irijuries House « F jed victims Evacue (e fictims

A Reconstitute Life Support (f ? Reconstitute Evacuation

; {,’" Reconstitute Medical
Reconstitute Search & Rescue \
== Beganize, Train & Equip Medical Orpanize Train & Equip Life Support

Organize, Train & Equip Search & Rescue ’ - ~ N

Deploy Search & Rescue \Deplay Medical Deploy Life Support Organize Train & Equip Evacuation
y,

Deploy Evacuation

* Model courtesy of Tom Folk, the MITRE Corporation N Presentation Example serco




Context Diagram — Information in Context

» Method to think through the process and identify important information elements
* |dentifies roles and operational nodes
* |ldentifies UML use cases (Capability Usage) by recognition of important objects

Assigns information responsibility to capability

<>
«Information Exchange»
Disaster I:‘perations 7 Medical Operations Manager-Disaster Operations Manager-MedicalDeploymentPlan Medical Drerations
Disaster Detectipn Organization r {
r v/ 1 «Information Exchange» :
«Capability Role» Medical Operations Manager-Disaster Operations Manager-MedicalStatus «Capability Rolex»
«Capabiity Role» iz Disaster Operations Manager &=-============ == oo iz/Medical Operations Manager

Yz Disaster Warning Source N T i M

_ «Information Exchange»
8 Disaster Operations Manager-Medical Operations Manager-DeployMedicalOrder

i «Information Exchanges i
! 1 Disaster Warning Source-Disaster Operations Manager-Disaster Warning 1

~ «Information Exchange»
2 Disaster Operations Manager-Medical Operations Manager-MedicalDeploymentPlanningOrder

Disaster Prediction «Information Exchanges
10 Deploy Medical Capability-Medical Operations Manager-MedicalStatus

«Information Exchange» Black Box i «Information Exchange»
4,E‘?E’l_o_‘i_h'j‘_a‘_j'_c_"’_l_(E"ip_"'ft_’ﬂ'ﬂ'ff'fE"_"’_f_t_F_’"_o_‘f"_j?_"1‘_\!'5[‘3%?_“'_‘399[{3‘?99?_5} ____________ «Capabiity, Operational Node» 6 Deploy Medical Capabiity-Medical Operations Manager-MedicalDeploymentPlan
' Oy Deploy Medical =~ --mmmmmmmmmmmm oo o e oo
| _ P _
N/ «Information Exchange» ! ! i «Information Exchanges»
«Capability Roles 5 Aircraft Provider-Deploy Medical Capability-AircraftSupportResponse i i ! 3 Medical Operations Manager-Deploy Medical Capability-MedicalDeploymentPlanningOrder
Uz Aircraft Provider --------------mmmmm oo e 4 ! !
|
! «Information Exchange»
- 1 0 Medical Operations Manager-Deploy Medical Capability-DeployMedicalOrder
-~ 1
-~ ~
/ «Information Elements S
’ o, AircraftSupportResponse \
Aircraft Source [ dircraftiD @ ID ]
\ [ craftAvailability : boolean
\ E flightPlan : FlightPlan V4
< 7’
~ -

e

* Model courtesy of Tom Folk, the MITRE Corporation Se rcg



UML Use Cases Exercise Capability

r
MedicalDeploymentPlan MedicalStatus
|
|
Medical Operations Manager
ExecuteDeployment
PlanDeploymentOrder
<l 7 ? \/>
| . |
Aircraft Provider Plan Medical Deploymeit Execite Deployment Order
«Exercises-Capability» «Exercises Capability»
4

L Deploy Medical

Use Case:

* Defines scope

* Evolves operational concept

* Indentifies triggering objects

* Produces value-based objects

* Defines roles and responsibilities
 Packaged for reuse...

a— MedicalDeploymentPlan
Medical Operations L

-
-

PlanDeploymentOrder P
| P
. o/

Medical Operations Manager Pian Medicar Deployment

Use Case (UPDM Capability Usage)

Subject is the Deploy Medical Capability

«Plays Role» Aircraft Source

Actor (UPDM Capability Role)

Aircraft Provider

@
' Collaboration (UPDM Capability Realization)

Plan Medical Deployment
8

* Model courtesy of Tom Folk, the MITRE Corporation

Jd
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Assign Operational Tasks to Interfaces

Note: The Context Diagram is useful in
identifying responsibility of operational

Interface Realization:

* In UPDM operational interfaces equal Operational Node Specifications

* Binds important objects to Operational Task

Operational Task / Operational Node Specification
/

/ Operational Specification
Deploy 1edical

G planMedicalDeployment ( arder @ Me eploymentPlanningCrder ) @ MedicalDeploymentPlan

«Realized Operational

Black Box

«Capability, Operational Nodex» Aircrafté'rnvider

«Realized Operatioﬁllal Specification»

Note: Provides trace to

capability being exercised «Exercises Capability» . . i
o 10 (22T Element inherits |
(realizes) —>(
P Operational Task |
\_? wis an Aircraft Provider
Plan Medical Deployment
MNote: UPIA uses a different visual for a Use Case

traditional use case; however, LML
specifications still apply - UPTA allows all
traditional UML functionality,

* Model courtesy of Tom Folk, the MITRE Corporation

(s Deploy Medical g requestAircrarft ( request @ AircraftSupportRequest ) @ AircraftSupportResponse

tasks i.e., which role owns the task

Serco



UPDM Capability Realization

* Provides the details of the Capability Usage (UML Use Case)
* Includes Operational Activity and Operational Event Trace

Operational Specification

Deploy edical

MedicalDeploymentPlan
Medical Operationis *

«Objective of Rolex PlanDeploymentOrder

Medical Operations Manager Pian MedicarDeployment

Use Case (UPDM Capability Usage)

«Objectives
[=] critical life support in place within 24 hours

Plan Medical Déplnyment

«Objectives
|=| critical medical support in place within 12 hours

Activity Model (UPDM Operational Activity)

= Plan Medical Deployment

: MedicalDeploymentPlanningOrder

«Operational Control Flows

(@) Plan Medical Deployment (Operational Event Trace)

«Operational Control Flows

1 MedicalDeploymentPlan

-

* Model courtesy of Tom Folk, the MITRE Corporation

Subject is the Deploy Medical Capability

Collaboration (UPDM Capability Realization)

Reusable service...

G planMedicalDeployment { order : MedicalDeploymentPlanningOrder ) : MedicalDeploymentPlan
«Realized Operational Specificatiory
Black Box

. L
«Capability, Operational Node» Aircraft'Provider

£ Deploy Medical

«Realized Operatiorial Specification»
Note: Provides trace to
capability being exercised
- | | by a use case.

Aircraft Provider

«Exercises Capabilty»

m

Aircraft Provider

P

«is a»

Plan Medical Deployment

Note: UPIA uses a different visual for a
traditional use case; however, UML
specifications stil apply - UPIA allows all
traclitional UML functionality.

Use Case

b

Sequence Diagram (UPDM Operational Evel
*7 Plan Medical Deployment (Operational Event Trace)
i[5 :Medical Operations Manager

& Deploy G5 Aircraft Provid

«Task Invocation»
1: planMedicalDeployment { order : MedicalDeploymentPlanningQrder ) : MedicalDeploymeantPlan

«Task Invocation»
1.1; requestAircrarft { request : AircraftSupportRequest|) : AircraftSupportResponse

* Provides sequenced
order to operational

Enterprise boundary...
tasks

v

SErco
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Provides Logical Data Model Framework

e

«Information Elements
o, MedicalPackageSpec

WLISEM

«Information Elerments

o. AjrcraftSupportRequest

«Information Elements

o, AjircraftSupportResponse

. aircraftlD : ID

. craftAvailability : boolean

. flightPlan : FightPlan
LR b

«Information Elerment:
o, FlightPlan

ALISE

«Information Elements
o, Segment

HLISER

«Information Elements
o, LocationTime

“enumeration:
DisasterTypes
= Blizzard
= Earthquale
= Famine
= Fire
= Flood
= Hurricane
= Tornado
= Tsunarmi

WLISE

«Information Element s
o, DisasterWarning
. disasterstartTime : dateTime
. disasterLocation
[ DisasterType : Disaster Types
[ disasterlD : ID

WSS

«Information Element, complexTypes
o. Location

& Latitude : float
& Longitude : float
iz Height : integer

HLISE

* Model courtesy of Tom Folk, the MITRE Corporation

Classes as objects on activity
models drive simulation

«Information Elements «Information Elements
o, MedicalPackage o, MedicalStatus

«Information Elements
o. MedicalDeploymentPlanningOrder
wLgEn £ orderID 1 ID
. disaster : DisasterWarning

WLISE

«Information Elements
o, MedicalDeploymentPlan

. planD : I
. planningCrder : MedicalDeploymentPlanningOrder
o= packagelocation : Location
. departureWindow : TimeWindow
(7. siteLocation © Location
. dropWindow : TimeWindow
. aircraftlD : 1D
. flightPlan : Segment

«Information Elements
o. MedicalDeploymentOrder
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Black Box

. - p.b“mes mav «Creates Effect» o «Effect»
mu‘re one to manv =0unity of Force Effort
Capability Usages to
produce the desired effect

Filter and Mediate Relevant Information

Capability Usage (Others)
| - - |

Context Diagram

| . |

2

Extern,at'l'nfnrmatiun Recipient

=
e
I
-
-

— «Information E}tﬁange»
e Manage Tactical Information-External Information Recipient-RelevantInformation
Information Source -~

-

«‘Iﬁ'formggion Exchange» ~
Information Source-Manage Tactical Information-Relevantinformation L

-

«Effect»
«Information Elernent» Blacl Box =0unity of Force Effort
“a, RelevantInformation

Filter and Mediate Relevant Information »
L 2rco



Use Case Model

r

Informatibn Qotlrte

Relevant Information

Use Case (Capability Usage) &

Filter and Mediate Kelevant Information

«Realizes Usage»

s

]

Filter and Mediate Relevant Information

Filter and Mediate Relevant Information

: RelevantInformation

wOperational Control Flows

Filtter and Mediate Relevant Information

Activity

«Operational Control Flows

filtered : RelevantIinformation

Externai Inforniatibn Recipient

Filtered Relevant Information

Note: Sample shows single activity use case;
however, most models will have more than one
activity as part of the use case - i.e., there’s no
relationship between the use case name and the
activity name

External Infornation Recipient
@ publishFiteredinformation ( filtered : RelevantInformation )

Manage Tactival Information
@ postRelevantInformation (@ RelevantInformation )

«Realized Operational Specification» «Realized Operational Specification»

Black Box ,_,-/';

Manage Tactical Information External Information Recipient

Operational Node Specification

Filter and Mediate Relevant Information

{5 Information Source 7 :Manage Tactical Information U5 iExternal Information Recipient

«Task Invocation»
1: postRelevantinformation { : RelevantInformation )

Reusable service...

«Task Invocation»
1.1: publishFiteredinformation [ filtered : Relevantinformation )

Collaboration
Enterprise boundary...



System View...

» Describes infrastructure elements such as communications links, locations, etc.
* |dentifies system interface specifications
* Introduces new roles necessary to implement the capability

=lunity of Force Effort

¢ / ] «Creates Effect» «Effect»

Manage Tactical Information

«Realized Operational Specificatior»
JTCW

|E] Operational Node Specification ' . .
g publishInformation (| : RelevantInformation )

Manage Tactical Information

b postRelevantInformation ( : RelevantInformation ) «Realized Systemn Specification»
«lLocated at»

Coalition Force

«Realized System Specifications

«Systemn Interfaces

i s«Communication Links i «Systemn Interfacex
A L | | o
Information Source Battle Command Server wContains Links mcw Liason Officer
«Communication Link» ) «Plays Role»
@ «Contains Linko» @
SIPRMNET MIP Gateway LAMN J
' sl
| | | | P I B
External Information Recipient Intel Watch Officer

wRealized System Specifications i
«Realized Operational Specifications 4 & Coalition MIP Gateway

Enterprise boundary...

External Information Recdpient
“@ publishFilteredInformation ( filtered : RelevantInformation )

Serco



System Event Trace

Filter and Mediate Relevant Information

Black Box

4z :Information Source " :Manage Tactical Information 4z :External Information Recipient

«Task Invocations
1: postRelevantInformation { : RelevantInformation )

“Croates Effocts ==
={ Unity of Force Efort

SIPRNET
-
External Information Recipient

Tew 2\
i i )
el Hods Soeliation % Publsinformation [ Relevantinfermation | *)
Manage Tacticd Information Coalition Force
‘@ postRekvantinformaton ( - Relevantinformatien | oRedized System Specifcaton=
gt
«Realzed System Specficatins
«Systam Intertacen
“Communication Lirke «System Interfaces
| <
- | «
Information Source Battle Command Server «Contins Lk new Liason Officer
Cormrmunication Lk «Plays holer

“Contans Lk
MIP Gateway LAN

Intel Watch Officer

sealzed Operationa Specifcations

Extemnal Information Recipient
o

«Task Invocations
1.1: publishFiteredinformation ( filtered : RelevantInformation )

\ White'Box —
SystemEventTrace \ - -~ — — — — — — — ———=— —=—/— =7 &7 &7 &7 &7/ /== == ™=
47 Information Source & Battle Command Server EITCW U7 :Liason Officer 4 iCoalition MIP Gateway
| . «Task Inyocatjor
1: postReIevantInformatiorl'l [ MelevantInformation )
: 2 |
Reusable service... | 1 phstPrbcessupdate ( )
2 |
Notice that the |
edges Of the mOdeI | 1.2 implemenysubscriptionPaolicy {1
|
are the same! |
«TaskYvocations
I 1.3 publishInformation, : RelevantInformation )
|
| 1.3.1: monitorSituation ()
|
I 1.3.2:\ter AndMediatelnformation ()
I Enterprise boundary...
|
«Task Invocation::
| 1.3.3: publishFiltteredinformation [ filtered : RelevantIinformation )
3 Filter and Mediate Relev!mt Information CO
S'y'stemsCDntext - O O S EE EE S R S S (S EE ES B S S S S S EE S E | See Eae S S




Sequence and Activity Model Comparison

Sequence Diagram

e

_ Filter and Mediate Relevant Information

? 45 Information Source 7 :Manage Tactical Information Uiz External Information Recipient

| Manage Tactical Information

«Realized Operational Specification» «Tasl: Invocations
1; postRelevantInformation ( : RelevantInformation )

- i > «Task Invocations
_@DostRel:v:::;g;:;;;‘:l(I'?f:;';]:a:;:fmmatim) Reusable service... 1.1: publishFilteredIinformation { fitered : Relevantinformation )
«Realized System Specificatior» Activity (opell'ational TaSk) ObjGCt
A Battle Command Server ) Enterprise boundary."
LI ] ]
Sequence Diagram Activity Diagram (Swim Lane)

External Inforn.}.atibn Recipient

«Realized Operational Specification»

External Infornation Recipient

% publishFiltteredInformation ( filtered : RelevantInformation )

«Realized System Specification»

-

Coalition MIP Gateway

Activity Diagram

* Provides traceable I
interface to system
e Allows management

o Filter and Mediate Relevant Information (Swim Lane)

» Information Source : Manage Tactical Information 1 External Information Recipient
of important
interfaces
* Provides a way to Object Activity (Operational Task)
establish service  RelevantInformation Post Relevant Information
agreements
between interested
pa rticipa nts filtered : RelevantInformation Enfulict Ellenee) iiameiiang
Note: Action step
implied at start Enterprise boundary...

1 e Interfaces are implied

* More easily
understood by non
architects

* Provides best
framework for
animated simulations

* Demonstrates objects
moving through
process

Serco
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« =
= Externcd Infermation ecpet

nfonmaton souscs

o ety I b S

. Filter and Mediate Relevant Information (Swim Lane)

: Information Source : Manage Tactical Informaticl

<Opaatond Gonie o
[T R————

Filter and Mediate Relevant Information

iz Information Source 7 :Manage Tactical Information iz :External Information Recipient

«Task Invocation»
1: postRelevantInformation ( : RelevantInfoimation )

Reusable service...

«Task: Invocation»
1.1: publishFlteredInformation ( fitered : RelevantInformation )

Operational View

\ ot ert e

B st

¢ Relevantinformation Post Relevant Information

-

fittered : RelevantInformation

arfighers

—E Provide Sensor Data

Publish Fil=

I3[

* Activities are containers for modeled behavior

* Represent underlying services realized by systems —. ;

* Object flow can be simulated

4

I5: SensorData

Task Level Gap A5 3.1 - Provide Fusion of data to determine threat and possible target
Profitiency (Percent): Mumber of data sources that can he Fuse

Timeliness: Ability to fuse multiple inform ation sources and report missile launch and track
characteristics in ¥¥ seconds to allow successhil engagemnent

Fag verahs THG | Saeror Cots Pravadirs Famiarn A Cfanca Sorioe Comrmard Carver |

HE T v Tk Prmscers

H

Activity model provides

14
e St Sbines bty s b, by od i

enamals - -
A e fi k fo lat
- e [ ramewor: r simuiation
I %
ystem Event Trace N .
& Information Source “*5 :Battle Command Server TEaTCW {3 Liason Officer I":"E] :Coalition MIP Gateway -
I E.l\luhbﬁh.lcqnu -—.{ 11 BaluiiMiibe |
«Task Igvocation» =
1: postRelevantInformatidn ( : RelevantInformation ) I . . B L o
' System View [ e |
| 1.1: postProcessUpdate () | J i -ji'
| 1 |
| - |
| 1
I 1.2: implementSubscriptionPolicy (1) I | L "\._\
o
| Tt Tvocatons I - Abstract as needed...
I 1.3: publishInformation ( : RelevantInformation ) I —— T__—-'
a————— Rge— ks L S —
1 1.3.1: monitorSituation ( ) 1 1t B -
— S
1 1 ==l 4 - i
1.3.2: filterAndMediatelnformation ( )
1 1 1 ST askng |- Tk kil Sarors Lpduta HORTI A R
I I N
«Tash Invocationy
l 1.3.3: publishFilteredinformation ( filtter e:l 1 RelevantInformation )
3 Filter and Mediate Releffant Information co 1
Bl Systems Context ) T —— |
I~ N I £l

g Criamsinn 13 o8 11




| Suarvedl Betect Missde Fvent AD - Aun

Model Driven Simulation
e G UML Activity Mode|

Animation Tool
* Physics-based modeling

Detects simulated events
» Creates objects that trigger use cases
i.e., cruise missile detected by radar

et Bhd Platform CH ekl gt Ch Platfo

Animation Time: 05 Apr 2010 20:20:54.00
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Summary...

« Validates and verifies architecture operational concept with stakeholders
* Understood by leadership and the non architect

» Develops reusable information and services in context of use

 Basis for trade studies based on system implementation considerations

* Provides framework for gap analysis and performance considerations

* Fully traceable to national military strategy

* Provides leadership with an architecture to manage technical portfolio

= %]

Bringing service to life SerCQ
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