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A Communications Fable for our Time
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Does this solve the problem?
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USA/UK: Two Countries Separated by a Common
Language

* Even speaking the same language doesn’t always help. For example the
different names for car parts:

Trunk/Boot

Hood/
Bonnet

Muffler/
Silencer

» |
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M Side Mirror/ Wing
Mirror

Turn Signal/ FenFJIer/
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A US Military Example

e Secure a building

Navy: turn off the lights and lock the doors

Army: occupy the building so no one can
enter.

Marines: assault the building, capture
it, and defend it with suppressive fire

and close combat.

Air Force: take out a three-year lease with
an option to buy.

So, if communication is hard with spoken
language, are models the answer?
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What is the AMN?

* The Afghanistan Mission Network (AMN) is the primary
Coalition Command, Control Communication and Computers
Intelligence, Surveillance and Reconnaissance (C5ISR) network
in Afghanistan for all ISAF forces and operations. It is a
federation of networks with the AMN Core provided by NATO
and national network extensions.

* Planning for the AMN is supported by a multi-national,
collaborative effort to develop and maintain the enterprise
architecture for the AMN.

* This document is a working paper that may not be cited as
representing formally approved NC3A opinions, conclusions or
recommendations.



AMN lIssues

These issues included:

Different expectations on content and usage of the architecture leading to
ever changing requirements and deliverables

No enforcement of the architecture during implementation
Usage of different architecture frameworks

Usage of different architecture tools.

No interchange between the tools

In late 2010, a governance structure for the AMN was endorsed by Chief
Of Staff SHAPE and the AWG was included in this governance
structure. As a direct consequence, the situation regarding clearer
expectations, deliverables and enforcement of architecture has been
improved in 2011.

However, as the architects are sponsored by their respective

nations they have to implement national policies and requirements,

so that improvements regarding the usage of a single framework

and tool are not to be expected.
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PDMI MBSE and UPDM

Pictures paint a thousand words
— Visio is good at this
— Language is not controlled

MODAF v1.2.004
Modelmg languages ac_id NAF v pnm 2.1
semantics and constraints ‘

— Control what is being said and .
how it is said based -

SysML is a common language of

expression that captures * Meta model coherence
_ Structure — Same meta-model,

, — Different presentation layers
— Behaviour

— Requirements » Took an MBSE approach

. Fumctional  UPDM users could choose
unctional between a pure UML or UML and
« Non Functional SysML approach.

Models can be quantifiable and « UPDM contained both a profile
executable and a domain meta-model

UML
profile
based
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MBSE and Engineering Analysis

Why is UPDM so popular with practitioners of MBSE?

—No standardized frameworks for MBSE exist

—Integration with existing OMG standards, e.g. SysML, UML

—Tool vendors driven: Implemented in most popular modeling tools:
IBM Rhapsody, No Magic MagicDraw, PTC Integrity Modeler

—Industry and government supported

Common repository (Integrated Architecture Repository)

— Application of engineering analysis methods
« Impact Analysis
» Coverage Analysis
» Trade-off Analysis
« Behavioral execution
* Requirements compliance analysis
* Model-based testing

— Interoperability



Adoption

Defense:
— Used by DOD and its contractors on various MBSE and IT projects
— Being picked up outside of the US
e Used in Europe, Australia, Asia, S. America

Industry and Government (external to Defense):

— European research projects (DANSE, COMPASS)

— Starting to be looked at by US and European industrial companies familiar
with MBSE

— NASA, CACI, etc.
— Starting to be looked at for modeling business processes, information
systems architectures

Industry needs:

— Demilitarization / Industrialization
— Wider scope (SoS, Human Views etc.)



UAF Requirements zUAF

« UPDM RFP requirement: ” The UAF V1.0 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 (excerpt):
— 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

— Non mandatory features (excerpt):
— UML Profile for NIEM
— Information Exchange Packaging Policy Vocabulary (IEPPV)
— Viewpoints in Support of SoS Life Cycle Processes and Analyses

— Support for Additional Viewpoints beyond those defined in DoDAF,
MODAF/ MODEM, NAF, and the Security Viewpoint from DNDAF.

— Human Systems Integration (HSI)



Why a Unified Architecture Framework UAF
and a Profile (UAFP) ~~

Proliferation of frameworks that it was being asked
to support

Need to support industry and federal usage as well
as military

— Make the framework more generic

Ability to support other frameworks

— By Extension

— By Mapping

Need to support DMM that non-UML tool vendors
could support

Need to support a standard profile that can be used
to implement the UAF in UML/SysML tool
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UAF/P Grid Representation &

Took inspiration from NAF 4
Genericize UPDM

e Still the same underlying metamodel
and view constructs that support

* DoDAF
) Capability Enterprise Capability Standard Effects Performance Planning Capability
Taxono! my Vision Dependencies Processes Parameters Assumptions Phasing

| _E1s10vs0vy) |
e NAF S1 S3 Sa Ss Se S7 Sg Sp
Service Service Service Service States Service Service I/F Service Policy Service
. . Taxono: my | | Inter faces Functions || || Interactions Parameters Delivery
e Different presentation layer e || me || me | me || me |

. 1 2 L3 A 5 L6 7 L8 P
Logial Node Types Logical Node Logical Logical States Logical Logical Data Logical Lines of
Scenario Interactions Activities Sequence Model Constraints Development

with so many contributing
f r a m e W O r k S Types Structure Connecti ivity Functions States Sequence

. D1 D2 Dp
e Lead to very complex mapping tables [ZEER o || eoox oo

e Unwieldy descriptions

Possible to map many other R Y e
frameworks onto the MM
e HIS views and SoS views

Possible to support other
frameworks
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Taxonomy Structure Connectivity Processes Interaction Information Parameters Constraints Roadmap Traceability
Tx Sr Cn Pr Scenarios Is If Pm Ct Rm Tr

Metadata q
Metadata Taxonomy A.rchltegturtz1 Metadz?tf'a Metadataa Metad'ata . Metada.]t.a
Md - Viewpoints Connectivity Processes - - Constraints Traceability
X Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
" i i : Deployment, :
Strategic TStrateglc Strategic Structure . strategic Strategic States Strategic Py Strategic
St axonomy St-Sr onnectivity = Stost = Constraints St-Rm Traceability
S S St-Ct Strategic Phasing St-Tr
St-Rm
. . . . . Operational .
q Operational Operational Operational Operational Operational . Operational
Operational " Interaction -
0 Taxonomy Structure Connectivity Processes States Scenarios Constraints - -
P Op-Tx Op-sr Op-Cn Op-Pr Op-st S Op-Ct
Service Service Service service Service Service
Services Service Structure L. Service States Interaction R Service Roadmap L
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
Personnel Competence, Availability,
Personnel Personnel Personnel Personnel . X Personnel
Personnel L Personnel States  Interaction Drivers, . o
Taxonomy Structure Connectivity Processes . ezl del Personnel Evolution,  Traceability
Pr Pr-St Scenarios Logical Data Model, Performance
Pr-Tx Pr-Sr Pr-Cn Pr-Pr Pr-Tr
Pr-ls Pr-Ct
Personnel Forecast
Pr-Rm
Resource .
Resources Resource Resource Resour.cg Resource Resource States [ —————. Resour.ce Resource evolution, Resour'c.e
R Taxonomy Structure Connectivity Processes Re-St Scenarios Physical schema. real Constraints Resource forecast Traceability
S Rs-Tx Rs-Sr Rs-Cn Rs-Pr i ! Rs-Ct Rs-Rm Rs-Tr
Rs-Is world results
. . Security Security
. Security . Security N
Secsucrlty Taxonomy Securltsy:;:ucture Connectivity Processes : : Constraints ; :
Sc-Tx Sc-Cn Sc-Pr Sc-Ct
Projects Project Project Structure Pro]e‘.:t. Project Activity Project Roadmap Pro]e‘?t.
pi Taxonomy PiSr Connectivity PI-Pr - - - Pi.RM Traceability
) Pj-Tx ! Pj-Cn ! PJ-Tr
Standards SEILEI SIEIEEICE Standards Roadmap Standar.c.ls
sd Taxonomy Structure = = = = = Sr-Rm Traceability
Sd-Tx Sd-Sr Sr-Tr

Actual .
Actuals Actual Resources Parametric
Resources . . b )
Resources Structure, Simulation Execution/

nnectivi .
Ar Ar-Sr Co Af—cct;] ty, Evaluation °

Dictionary * Dc

Summary & Overview SmOv

Requirements Rq



UAF
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Benefits of UAF

UAF goes beyond DoDAF/MODAF/NAF

Actual Resources are instance models of the architecture
that allow

— Dynamic simulation/execution

* Verify behavior,
— State, Activity level, message sequences

* Verify interfaces

— Computational Analysis

e Parametric analysis
— Trade studies and Architecture optimization

Security Layer included for Information assurance
— Aligned to NIST/DOD
— Being related to an OMG Threat Risk modelling standard

Requirements can be defined and related to all parts of
the architecture



Benefits of UAF Ry

~
Allows a mapping to an MBSE approach based on SysML

— Same pattern applied across
* Operational
* Resources
* Services
* Personnel

— Similar pattern applied to Security and Projects

Cross cutting concerns

— Information models

— Parameters defining measurements
Provides a

— Standard framework for defining many different aspects of
complex architectures

SysML is a dictionary and UAF is a template for a book



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

Metadata

4 AV-3
) StV-5
Strateelc  stv-2 Stv-1 Stv-4 RN
Stv-3
Operational OV-la 3 ov-2/ 2 C L E
o e ov-2 ov.3 oV-5 OV-6b  OV-6¢ OV-6a
services  sov-1 SOV-1 SOV-2  SOV-5 SOV-4b  SOV-5¢ Ov-7 SOV-4a 58\‘,’_': ’
AcV-2
Personnel OV~ ov-4 SV-6 SV-4  SV-10b  SV-10c ov-4 Sv-8 SV-5
Typical SV-11 Typical
SV-9
Resources SV-1, SV-1, SV-8
o V.2 V.2 SV-3 SV-4  SV-10b  SV-10c SV-10a P SV-5
Security
Sc
Prolcts  Acv-1 AcV-1 AcV-2 AcV-2
Standards

TV-1 TV-1 Sv-9 TV-1

Sd

Actuals V-4 SV-1 Parametric
Resources OV-4 Actual 0 S Simulation ® Execution/
Ar & SV-2 Evaluation ®

Dictionary * Dc (AV-2)
Summary & Overview SmOv (AV-1)
Requirements Rq



UAF On One Slide o

Structure

" Nodes/

Performers

/

Perform w—

7
Implement

Behaviour

T — T

Capabilities

|
Trace To

_“,_

Operational
Activities

1
Implements

G UNIFIED
HITECTURE
AMEWORK =

w FR#

High Level
Need

WHAT
Functional/
Organisational

How
Physical
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High Level Operational Concept




Capability Taxonomy

«Capability»

EmergencyResponse

Tags

%3 appliesTo:UPDMElement

E actualPropertySet: ActualPropertySet

actualPropertySet: ActualPropertySet
%3 appliesTo:UPDMElement

Earthquake Flood
Tags Tags

QE, actualPropertySet: ActualPropertySet
%2 appliesTo:UPDMElement

«Capability=
Fire

Tags
LE actualPropertySet: ActualPropertySet
%3 appliesTo:UPDMElement

S

3

wCapahility= «Capability=
o ForestFireActiveResponse CityFire
i Tags Tags
K [g actualPropertySet: ActualPropertySet [LE actualPropertySet: ActualPropertySet
“race» 1*= appliesTo:UPDMElement *= apoliesTo:UPDMElement

+ Requinam:
57: The wildlife shall be able to

survive the ...
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UAF on one Page and a bit

Systems
2 PERCC

=/ LocalCallCenter I

= ResourceAllocation St b |
= GSComms b |
= Media_Infrastructure %
I ) -
= FireAnaysisSubsystel

-~

= GroundStation

| Allocatable Asset |

=1 DOC_Comms |
=l Geographicallnformai _—
= Doc """ —
=| WeatherService i I
= WeatherCenter L= 4

/}
|

Physical
Structure

System Functions

- Assessimage - PERC.
) AssessAvailableReso
= Prioritiz Affecteddrea
© Managelnfrastructure— .

= ManagePublicRelation

| AllocateResources - T
= GatherMeterologicalln ‘.
= RequestDOC_Verifical -
= DetermineAfectedArd.
= DeployResources - D =

~ ReporToDOC - Repo.

= ConfirmThreat- DOCE
= ProvideMeteo rulngica"‘:‘
= TransmitToPERCC - [!
B Prm&ideResourceA'.ﬂin"’;

| TakelR_Image - Satellit ——

= ldentifyLocation - Whe —

Physical
Behaviour

Operational Activities

NEED

= SituatienEwvaluation

=l Lo calty_Assess_SituTq -

=l Dete rmine_Resuurce_-%""'H;_ = TacticalPlanning

B Communicﬁte_S'rtuatiT"- S

= ForestFireActiveResp

= FireResponse

B Recei‘.'e_[}eplnyment;:-'".':v‘-__;-

=l Allocate_Resources & " = SecureCommunicatio

=| Confirm_Threat

=l Verify_Threat
=| Receive_Threat_Co ng
=] Evacuate_Immed iate_{

=| Evacuate_Potential_

= Cemmunications

= FireDetection

=l Meutralize_Fire

Performers

=| Prevent_Spread_of_ © = DetectionSystem

~| Deploy_Resources = DOCSandResponder
= Send_Information ‘ Bcc

=l Receive_Sit_Rep

" Functional/
Organisational
Structure

=| Detect_Fire

=| Centrally_Assess Sit®

Functional
Behaviour .



Systems

=l PERCC -

= Doc
= WeatherCenter

= SateliteSystemDatace

=l FireThreat

Physical
Structure

Capability to Systems

System Functions
¥ - Assesszlmage - PERC

~ B O AssessfvailableReso

5 5 Prioritiz AffectedArea

) GatherMeterologicallr

2 | = DetermineAflected Are

I = DeployResources - D

- = ProvideMeteorologica

* 3 ProvideResourcedoail

Physical
Behaviour

NEED

Operational Activities
Sy 5 Locally_Assess_Situag —— % = TacticalPlanning

- JDetermine_Resource_--ff":

» 21 Deploy_Resources ‘

B Centralty_ﬁ«ssess_smi{

Functional
Behaviour e
l2cc
Functional/
Organisational
Structure
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Capability Taxonomy V2

wiCapability
EmergencyResponse

Tags
'?‘[C,‘? actualPropertySet: ActualPropertySet
33 appliesTo:UPDMElement

wCapahility=
Earthgquake

Tags
[iE, actualPropertySet: ActualPropertySet
¢33 appliesTo:UPDMElement

wCapahilitys
Flood

ﬁ,_—,': actualPropertySet: ActualPropertySet
i3 appliesTo:UPDMElement

Tags

wCzpabilitys
SmartFireResponse

Tags
Eactl..laIPropertySet::AchJalPropertySet
134 appliesTo:UPDMElement

ace

« Regquinement=
57: The wildlife shall be able to
survive the ...

wCapabilitys
Fire

Tags
liE actualPropertySet: ActualPropertySet
¢33 appliesTo:UPDMElement

Ry
A

T

wCapability wCapability
ForestFireActiveResponse CityFire
Tags Tags

Eacl:ualPropertySet::Ach..lalPropertySet
135 appliesTo:UPDMElement

11—’- actualPropertySet: ActualPropertySet
¢33 appliesTo:UPDMElement




New RELM View from smart capabilities

Systems Catalog

System Functions

—— B ConfirmiT hreat - DOC.
[5 AutonomousDrone =
e = Assessimage - PERCL

[= LongRangelly —

" 4 [ PrioriizeAffectedArea

+ [ Gatherlleterologicallr "

| SituationEvaluation

” & B Requestooc_verificar .\ ‘--j_.'k()pemﬁondl — !

\ [ Verify_Threat E
[0 Receive_Threat_Con i

‘ | ey ~ §
) 7 ——® [ Locally_Assess_Situag

‘ « [ ProvideMeteorologica — —

o [ DetermineAffectedAre

% [ Receive_Sit_Rep
Systems [2 Centrally_Assess_Sit

=I PERCC

2 DoC

= WeatherCenter

Nece
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UAF/P Roadmap

Voted for acceptance at June 2016 OMG
technical meeting

Specification consists of 4 major parts

— UAFP, Profile and Metamodel specification

— UAF, Domain Metamodel

— Traceability to donor frameworks and metamodels
— Sample problem based on Search and Rescue

Finalization Task Force expected to complete
at June 2017

UAF



- . UAF
Summary and conclusion <&

A

y

UAF has the potential to improve communication,
collaboration and interoperability between

— Nations
— Government and Industry
— Industry to Industry

Grid approach allows different industries to reuse, extend
or create new views appropriate to them (Fit for purpose)

New technologies can and will be applied to extend the
use of UAF architectures to enable

— Architecture Federation

— Tool Federation

— Improved interoperability

Improving the discovery and reuse of architectural
artifacts
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Thank You!

Graham Bleakley, PhD
IBM
Aurelijus Morkevicius, PhD
No Magic Europe
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31



