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Aims and objectives

* Introduce to UAF and the best practices for architecting
complex systems and systems of systems (SOS)

- Explain major UAF concepts and views

* Share worldwide experience building systems of systems
models
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Framework Modeling Language

Combination of best practices from its predecesor
UPDM, DoDAF, MODAF, NAF, DNDAF...

Foundation for domain specific architecture
frameworks

Emerging OMG standard!



Why UAF?

» Proliferation of frameworks that UPDM was being
asked to support

» Need to support industry and federal usage as
well as military

» Ability to support other frameworks

» 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



UAF Features

> W b~

Intuitive naming convention in grid format

Common Vocabulary
Model-based Enterprise Architecture (MBEA)

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

Support for new domains:
> Security
> Personnel
- Requirements
> Analysis and Simulation (Actual Resources)

Enterprise Architecting Guidance (UAF-EAG)



Grid
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Modeling Solution is a combination of a
modeling (s), a
and a modeling that together
provide a productive infrastructure for
applying model-driven development

of a particular organization.
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Domains
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Pr-Tx
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Structure
Op-Sr
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Structure
Pr-Sr
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Standards
Structure
Sd-Sr

Actual Resources
Structure,
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Tx Sr Cn Pr Scenarios Is If Pm Ct Rm
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Tr

Metadata Metadata Metadata Metadata
Connectivity Processes ? Constraints ® Traceability
Md-Cn Md-Pr Md-Ct Md-Tr

Strategic
c b
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Metadata

Purpose:

« provide information pertinent to the entire
architecture

« present supporting information rather than
architectural models

Stakeholders: Enterprise Architects, people who
want to discover the architecture, Technical
Managers

Concerns: captures meta-data relevant to the
entire architecture

|
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Connectivity,
Ar-Cn

Standards Roadmap
Sd-Rm
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Execution/
Evaluation ®

Simulation °

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Standards

Traceability

Sd-Tr
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Taxonomy Structure Connectivity Processes Interaction Information Parameters Constraints
Tx Sr Cn Pr Scenarios Is If Pm Ct

Roadmap Traceability
Rm Tr

Actual
Resources
Connectivity,
Ar-Cn

Actual Resources
Structure,
Ar-Sr
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Execution/
Evaluation ®

Simulation °

Dictionary * Dc
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Architecture Metadata Metadata Metadata Metadata
Viewpoints ? Connectivity Processes ? ° o Constraints 2 Traceability
Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
Strategic Structure C()Sr::]aet:tgi\l/cit Strategic States i Strategic Depsls-y;ment, Strategic
St-Sr Y St-St Constraints m Traceability
St St-Ct Strategic Phasing St-Tr
St-Rm
Operatiol Operational Operational Operational (I)npterrati;nz:‘l Operational Operational
Structure — & had — — = daidigy/
Op-Sr
Strategi
Service Structure C ra egl C
Sv-Sr |
* Purpose:
Personnel « describe capability taxonomy,
Structure C |
e composition,
» dependencies, and
C . | i
« evolution
securty st\ure - Stakeholders: Capability Portfolio Managers |
Sc-Sr
« Concerns: capability management process
Project Structure
Pj-Sr [
Standards Sta
Structure - - - - Standa;(;sé?oadmap Traceability
Sd-sr - Sd-Tr




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

Metadata

Architect Metadat
Metadata Taxonomy rehitecture Metadata etadata Metadata Metadata
Md Md-Tx Viewpoints Connectivity Processes - - Constraints @ Traceability
Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
Strategic Strategic Strategic Structure Strategic Strategic States Strategic Doy, Strategic
st Taxonomy St-sr Connectivity - St-st - Constraints St-Rm Traceability
S St St-Ct Strategic Phasing St-Tr
St-Rm
Operational Operational Operational Operational Operational Operatlc?nal Operational Operational
Op' | - Interaction . L
axonomy Structure Connectivity Processes States Scenarios Constraints - Traceability
B Op-Sr Op-Cn Op-Pr Op-St Op-s Op-Ct Op-Tr
- Service
Service service Service Structure
s Taxonomy Sv-Sr C
T\ Operational
Re | Personnel .
Personnel rsonne ® P
Tayonomy Structure C u r ose L4 |
Pr PNTX Pr-Sr

« describe the requirements, operational behavior,
Resoura, | Resource structure, and exchanges required to support

Resources
RO N (exhibit) capabilities [
security ST O\ o crure « define all operational elements in an
Sc Taxonomy Se-sr C . . . . b
S implementation/solution independent manner
rojects Project roject\tructure . . .
e e e « Stakeholders: Business Architects, Executives P
e P  Concerns: illustrate the Logical Architecture of the
Sd-Tx Sd-Sr

enterprise

Actuals Actual Resources
Resources Structure,
Ar Ar-Sr

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req
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Tx Sr Cn Pr Scenarios Is If Pm Ct Tr

'I"\g?(:)ar?:r:'?y A.rchiteFture Metad:?t.a Metadata Metadata
Strategic
Strategic rategic Structure _ iratesic rategic States Strategic Deployment,
St-Rm
Operational Operational Operational Operational Operational (I)npteratignal Operational
Taxonomy Structure Connectivity Processes States Scce;:\aacrifsn Constraints -
Op-Tx Op-Sr Op-Cn Op-Pr Op-St Op-s Op-Ct
Service
:for;igs] Service Structure oii:(:ciii fc?cr:iscsZs Service States Interaction os:sn:;cii s Service Roadmap
i Vs ! SvSr ‘ Sv-Ctn R Sv-Pr Sv-St SC‘;‘/?S“ Conceptual Data Environment € Svt-Ct t Sv-Rm
| SEIVICES
Pr-Tx
* Purpose: show Service Specifications and required and
g provided service levels of these specifications required:
Taxonomy
e « to exhibit a Capability
Taonomy  to support an Operational Activity
S=-Tx
et « Stakeholders: Enterprise Architects, Solution Providers,
Taxonomy . . . .
PED Systems Engineers, Software Architects, Business Architects
dari ’
Standar
T"‘g‘;";’;"’ * Concerns: specifications of services required to exhibit a

Capability

Summary & Overview Sm-Ov

Requirements Req
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Traceability
Op-Tr

Service
Traceability
Sv-Tr




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

Metadata

Architecture Metadata
Metadata Taxonomy X o Metadata a IS CETE Metadata
Md Md-Tx Viewpoints Connectivity Processes o = Constraints @ Traceability
Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
q r i . r i . i Deployment, i
Strategic Strategic Strategic Structure Strategic Strategic States Strategic proyl Strategic
st Taxonomy St-sr Connectivity - St-st - Constraints St-Rm Traceability
S St St-Ct Strategic Phasing St-Tr
St-Rm
A Operational Operational Operational Operational Operational Operatlo.nal Operational Operational
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0 Taxonomy Structure Connectivity Processes States Scenarios Constraints - Traceability
P Op-Tx Op-Sr Op-Cn Op-Pr Op-St Op-s Op-Ct Op-Tr
Service Service Service service Service Service
Services Service Structure L. Service States Interaction . Service Roadmap L.
Taxonomy Sv-S Connectivity Processes Sv-st S R . Constraints Sv-R Traceability
SV Sv-Tx VoS! Sv-Cn Sv-Pr v cenarios - conceptual Data Environment Sv-Ct VoRm Sv-Tr
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Personnel Personnel Personnel Personnel X . Personnel
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my Structure Connectivity Processes Prost Scenarios Performance Personnel Evolution,  Traceability
Pr-Tx RmSs Pr-Cn Pr-Pr Logical Data Model, Pr-Tr
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Personnel

Resource Resource R
Taxonomy Structure Cor
Rs Rs-Tx Rs-Sr . .
S * Purpose: aim to clarify the role of Human Factors
Security Security Structure

sc A scsr (HF) when creating architectures in order to
project ! facilitate both Human Factors Integration (HFI) and

Projects Project Structure
Taxonomy

Cor

Pj Pi-Tx i Systems Engineering (SE)

EEETE Standard ) )
T Toeom Y - Stakeholders: Human resources, Solution Providers,
Actuals Actual Resnurces PMS

Resources Structurc.

Ar Arsr Concerns: human factors

Requirements Keq
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Op

Services
Sv

Security
Sc
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Actuals
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Tx

/11 Resources

* Purpose: capture a solution architecture consisting of
resources, e.g. software, artifacts, capability
configurations, natural resources that implement the

operational requirements. Further design of a resource is
typically detailed in SysML or UML.

- Stakeholders: Systems Engineers, Resource Owners,
Implementers, Solution Providers, IT Architects

 Concerns: definition of solution architectures to

implement operational requirements
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Taxonomy Structure Connectivity Processes States Interaction Information Parameters Constraints Roadmap Traceability
Tx Sr Cn Pr St Scenarios Is If Pm Ct Rm Tr

Metadata )
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w e e [ S@curity v
N ‘ « Purpose: illustrate the security assets, securit
Strategic Taxonogmy Strategic Stglicture c . . e
st ST st3 constraints, security controls, families, and measures |
required to address specific security concerns

(@]

n

A Operational Gperational
Dperational P P Bl

op e foneue - Stakeholders: Security Architects, Security f
Engineers. Systems Engineers, Operational Architects

q Service .
Services Service Structure

> Sv-Tx e * Concerns: addresses the security constraints and
information assurance attributes that exist on

personnel mey' Zfii‘éts“u"r? 0 exchanges between resources and '

' - OperationalPerformers

voratom, T Resource
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standards Standard Standards Standards Roadma Standards
sd Taxonomy Structure - - - - - Sd-Rm P Traceability
Sd-Tx Sd-Sr Sd-Tr
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Ar-Sr

Roadmap
Rm

Projects

how those projects deliver capabilities, the
¢ organizations contributing to the projects and
dependencies between projects

« Stakeholders: PMs, Project Portfolio Managers,

c * Purpose: describe projects and project milestones,

Traceability
Tr

=

C
Enterprise Architects
« Concerns: project portfolio, projects and project
)
C . v
milestones
Resource Resource r(gour.ce Resource Resource evolution, Resource
Connectivity Processes Resouch-estStates Igteract.lon Constraints Resource forecast Traceability
Rs-Cn Rs-Pr S C(:{r:rslos Physical Data Model Mea:urt’evlments Rs-Ct Rs-Rm Rs-Tr
m-Me
Security Security Securi‘ty Security
Connectivity PITEEEES = = (eSS = Traceability
Sc-Cn Sc-Pr Sc-Ct Ut
Project . Project
Connectivity - - - - PrOJecF"c._RRonjdmap Traceability
Pj-Cn . Pj-Tr
Standards
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m Sd-Tr
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R r i i
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Execution/
Evaluation ®
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Tx Sr Cn Pr Scenarios Is If Pm Ct Rm Tr
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Me:\:gata Ta'\)/(lgn_(r)my Viewpoints d d
B Standards
Strategic thxrzaigr::y Strategic Strucjfiire c ) Purpose: |
ok St-Tx ST
« show the technical, operational, and business
Operational  Operational  Operflional Standards applicable to the architecture |
op Taxonomy Strficture C t/
Op-Tx -Sr o .
i i - define the underlying current and expected
Services T:)?or:cf; rvice Structure Sta N d a rd S
s v Sv-S |
v Sv-Tx VST
« Stakeholders: Solution Providers, Systems
versonne  Persorneff  Personnel Engineers, Software Engineers, Systems Architects,
Taxono Structure C . .
Pr prT Prse Business Architects [
yn _  Concerns: technical and non-technical Standards
e Jporomy e applicable to the architecture P
Security :ig:gz Security Structure — i\;i Processes _ _ Constraints S— “
Sc i Sc-Tx g Sy . Sc-Ctn v Sc-Pr Sc-Ct ! Sc—TbrIty
rojec Pl roject Structure Projet.:t. roject Roadma Proje(ft.
& :’j Taano ! :,js_tSr t Congﬁ_!é:wty el ;j_RRmd P Trac':;ia\TbrllltY

Standard Standards Standards Roadma Standards
Taxonomy Structure - P Traceability
Sd-Tx Sd-Sr Sd-Tr

St
Actuals Actual Resources Rtiztufcles Parametric
u . . .
Resources Structure, w Simulation ® Execution/
Ar-Sr Connectivity, Evaluation b
Ar Ar-Cn

Dictionary * Dc
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Service
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Pr-Tx

Resource
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Rs-T;
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Sc-Tx

Project
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Pj-Tx
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S

Architecture
Viewpoints ?
Md-Sr

Strategic Structure

St-Sr

Operational
Structure
Op-Sr

Service Strycture
Sv-
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Structure
Pr-Sr
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Structure
Rs-Sr

Security Structure
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Project Struct
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Structure,
Ar-Sr
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Rm
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Tr

Metadata Metadata Metadata Metadata
Connectivity Processes ? Constraints ® Traceability
Al Md-Pr Md-Ct Md-Tr

Strategic
o Some | R | e
SR St-Ct Strategic Phasing St-Tr
q Actual Resources !
« Purpose: illustrate the expected or achieved actual

‘ resource configurations and actual relationships I
between them

c  Stakeholders: Solution Providers, Systems !
Engineers, Business Architects, Human Resources

. * Concerns: the analysis e.g. evaluation of different
alternatives, what-if, trade-offs, V&V on the actual

. resource configurations r

Project . Project
L Project Roadmap s
Connectivity - - - PiLRM Traceability
Pj-Cn . Pj-Tr
Standards Roadmap Standaljc'ls
- - - Sd-Rm Traceability
Sd-Tr

Actual
Resources
Connectivity,
Ar-Cn

Parametric
Execution/
Evaluation ®

Simulation °

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req
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Metadata
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Md-Tx

Strategic
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St-Tx

Operational
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Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Architecture
Viewpoints ?
Md-Sr

Strategic Structure
St-Sr

Operational
Structure
Op-Sr

Service Structure
Sv-Sr

Personnel
Structure
Pr-Sr

Resource
Structure
Rs-Sr

Security Structure
Sc-Sr

Project Structure
Pj-Sr

Standards
Structure
Sd-Sr

Actual Resources
Structure,
Ar-Sr

Traceability
Tr

Dictionary
* Purpose: present all the elements used in an l
architecture. Can be used specifically to capture
¢ elements and relationships that are involved in b
C o o . of o
defining the environments applicable to capability,
operational concept or set of systems
C | 2
« Stakeholders: Architects, users of the architecture,
Capability Owners, Systems Engineers, Solution
c Providers b
* Concerns: definitions for all the elements in the
. architecture
rity Security Security Crity
ConnedWyvity frocesses Consiraints Traceability
Sc-Cn Sc-Pr Sc-Ct Sc-Tr
oty Foject Rosemap L
Pj-Cn Pj-Rm Pi-Tr
Standards Roadmap Tigir;:z:ﬁ:y

Actual
Resources

Connectivity,

Ar-Cn

Simu.ation °

Summary & Overview Sm-Ov

Requirements Req

Sd-Rm Sd-Tr

Parametric
Execution/
Evaluation ®
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St-Tx
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Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
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Pr-Tx

Resource
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Rs-Tx

Security
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Sc-Tx

Project
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Pj-Tx

Standard
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Sd-Tx

Architecture
Viewpoints ?
Md-Sr

Strategic Structure
St-Sr

Operational
Structure
Op-Sr

Service Structure
Sv-Sr

Personnel
Structure
Pr-Sr

Resource
Structure
Rs-Sr

Security Structure
Sc-Sr

Project Structure
Pj-Sr

Standards
Structure
Sd-Sr

Actual Resources
Structure,
Ar-Sr

C

Summary & Overview

C

* Purpose: provide executive-level summary
information in a consistent form that allows quick

¢ reference and comparison between architectural

descriptions. Includes assumptions, constraints, and

limitations that may affect high- level decisions

Roadmap Traceability
Rm Tr

e

: relating to an architecture-based work programme |
« Stakeholders: Executives, PMs, Enterprise
c Architects b
* Concerns: executive-level summary information in a
; consistent form l
e Security Security ol
Conné it\\//ity Processes Constraints riceab?l?ty
ol Sc-Pr Sc-Ct Sl
Project Ppdlect Roadma Proje(ft.
Con;e_eg;ivity ;j_RRmd ? Tra(;;?_rbr"'tv
Standards Roadmap Tigir;:z:ﬁ:y

Actual
Resources
Connectivity,
Ar-Cn

Smulation °

Dictjagary * Dc

Summar rview Sm-Ov

Requir€ments Req

Parametric
Execution/
Evaluation ®

Sd-Rm Sd-Tr
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Taxonomy
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Service
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Pr-Tx

Resource
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Viewpoints ?
Md-Sr

Strategic Structure
St-Sr

Operational
Structure
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Sv-Sr

Personnel
Structure
Pr-Sr

Resource
Structure
Rs-Sr

Security Structure
Sc-Sr

Project Structure
Pj-Sr
Standards
Structure

Sd-Sr

Actual Resources

Structure,
Ar-Sr

Tl i e e = e e el S
Tx Sr Cn Pr Scenarios Is If Pm Ct Rm Tr
¢ . l
Requirements
* Purpose: used to represent requirements, their !
properties, and relationships (trace, verify, satisfy,
c refine) to UAF architectural elements p
C
« Stakeholders: Requirement Engineers, Solution
. Providers, Systems Engineers, Software Engineers, |
Systems Architects, Business Architects
« Concerns: requirements traceability
C
FoSoTTerToTegast
Pr-Rm
Resolce Resource Resour.ce Resource Resource evolution Resource
Connecti\jty Processes Resource States Interact.lon Constraints Resource fore Traceability
Rs-Cn Rs-Pr Rs-St Sc::llrslos Physical Data Model Mea:utt’evlments Rs-Ct Rs-R Rs-Tr
U] Securit Securit EE
Cosnnectit\\//ity ProcessZs . B, Constrai:ts _ Trzceab?I\;ty
Sc-Cn Sc-Pr Sc-C Sc-Tr
:;Oej:(ii\tli _ _ ) Project Roadmap r:gzi\eiti
“ Pj-ca Y PI-Rm ! Pj—TbrIty
Standards
_ : : : _ Standa;cciisi;zadmap Trats:za_lrrility
Actual Parametric
Resoungs on ° Execution/
e nAf_c(;crl]wty, Evaluation P
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Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Metadyta
Taxono
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Vi Structure Connectivity Processes Interaction Information Parameters Constraints Roadmap
o Cn Pr Scenarios Is If Pm Ct Rm

Architecture Metadata Metadata Metadata
Viewpoints ? Connectivity Processes ? = 5 Constraints ?
Md-Sr Md-Cn Md-Pr Md-Ct
St Int,
Taxonomy
 Recommended Implementation: SysML Block
Definition Diagram, SysML Internal Block Diagram,
tabular format
S Hmap
- Example: Services Taxonomy
.
lution,
N: |
P Hmap
==Trec hdmap
it Sd-Rm

Sd-Sr

Actual
Resources
Connectivity,
Ar-Cn

Actual Resources
Structure,
Ar-Sr

Parametric
Simulation ® Execution/
Evaluation ®

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Traceability
Tr

Metadata
Traceability
Md-Tr

Strategic
Traceability
St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

Personnel
Traceability
Pr-Tr

Resource
Traceability
Rs-Tr

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

Standards
Traceability
Sd-Tr




Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Metadyta
Taxono
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Structure Connectivity
Qr Cn

Processes
Pr

Architecture Metadata eldtee
Viewpoints ? Connectivity Processes ?
Md-Sr Md-Cn Md-Pr
———
St
Taxonomy
- Example: Capability Taxonomy
S

SH-N

Sc-Cn Sc-Pr
Project Structure PrOJe(.:t.
Pj-Sr Connectivity - - -
Pj-Cn
Standards
Structure - - - -
Sd-Sr

Actual
Resources
Connectivity,
Ar-Cn

Actual Resources
Structure,
Ar-Sr

Simulation °

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Interaction Information Parameters Constraints Roadmap Traceability
Scenarios Is If Pm Ct Rm Tr

Metadata Metadata
Constraints 2 Traceability
Md-Ct Md-Tr
Strategic
Strategic Deployment, Strategic
Constraints St-Rm Traceability
St-Ct Strategic Phasing St-Tr
St-Rm
Operational Operational
Constraints - Traceability
Op-Ct Op-Tr
service Service Roadma service
Constraints Sv-Rm P Traceability
Sv-Ct Sv-Tr
Personnel

Competence, Availability,
Drivers Personnel
! Personnel Evolution,  Traceability
Performance
PrCt Pr-Tr
r- Personnel Forecast
Pr-Rm
Resource Resource evolution, Resource
Constraints Resource forecast Traceability
Rs-Ct Rs-Rm Rs-Tr
Securi‘ty Security
Constialnts - Traceability
Sc-Ct Sc-Tr
Project Roadmap Pro]eft.
- Pi-Rm Traceability
! PJ-Tr
Standards Roadmap Standaljc'ls
- Sd-Rm Traceability
Sd-Tr

Parametric
Execution/
Evaluation ®




Structure Connectivity Processes Interaction Information Parameters Constraints Roadmap Traceability
S Cn Pr Scenarios Is If Pm Ct Rm Tr

Metadyta :
Metadata Taxono Architecture Metadata Metadata Metadata Metadata
Md Md-Tx Viewpoints ® Connectivity Processes ? = S Constraints @ Traceability
Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic strategic o, nt, Strategic
«* vl Taxonomy
St-Tx Bsing St-Tr
L
[}
o - Example: Operational Taxonomy o
Dperational ~ —Pcradona perationa
0 Taxonomy Traceability
P Op-Tx Op-Tr
. Service Service
Ser;llces Taxonomy S fmar Traceability
Y Sv-Tx Sv-Tr
El
Y,
Personnel Personnel Personnel
Taxonomy lution,  Traceability
Pr Pr-Tx Pr-Tr
frecast
ResoUrces Resource ution, Resource
R Taxonomy ecast Traceability
S Rs-Tx Rs-Tr
. Security Security
Secsu rity Taxonomy 9 Traceability
C Sc-Tx Sc-Tr
. Project Project
Pro:fcts Taxonomy d fmer Traceability
J Pj-Tx Pj-Tr
Standard Standards
Stans(:’ards Taxonomy | LlEr? Traceability
Sd-Tx Sd-Tr

Actuals
Resources
Ar

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Taxonomy
Tx

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Processes

Connectivity

Roadmap
Rm

Interaction Information Parameters Constraints
Scenarios Is If Pm Ct

| Structure
 Recommended Implementation: SysML Block
Definition Diagram, SysML Internal Block Diagram
- Example: Capability Structure

Summary & Overview Sm-Ov

Requirements Req

Hmap

El
Y,

lution,

frecast

ution,
ecast

Hmap

Bdmap

Traceability
Tr

Metadata
Traceability
Md-Tr

Strategic
Traceability
St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

Personnel
Traceability
Pr-Tr

Resource
Traceability
Rs-Tr

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

Standards
Traceability
Sd-Tr




Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Taxonomy

Tx

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Connectivity Processes States Interaction Information

tn P St Scenarios Is If

+ro Maiadata Mlmra

Parameters Constraints Roadmap Traceability
Pm Ct Rm Tr
_—_—

Metadata

Structure

- Example: Resources Structure

Requirements Keq

Traceability
Md-Tr

0

Int, Strategic
Traceability

Esing St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

Hmap

El
Y,
Personnel
lution,  Traceability
Pr-Tr
frecast

ution, Resource
ecast Traceability
Rs-Tr

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

Hmap

Standards
Traceability
Sd-Tr

Bdmap




Taxonomy ity Processes States Interaction Information Parameters Constraints
Tx e St Scenarios Is If Pm Ct

Metadata

Roadmap Traceability
Rm Tr

etadata axonom . ite?turi Metadata Metadataa WISERRTE W ek
- :VId L T Md- Y Vle\'/\v/lp;c_nsr:ts Comsf:ctlr:nty Prc;z:s;:s - - Cor:slt:aintsa Tra'\c/;zi?_irlity
e
Strategif L] o teg_i_c
«'| Connectivity
o  Recommended Implementation: SysML Block Definition Diagram, [
peratior . e
op SysML Internal Block Diagram, tabular format [
servicel - Example: Operational Connectivity e
Sv ill?rﬂity
Personn onnel
Pr fa:rlllty
Resc:;rca )f\iorriﬁ;y
Secsucrit] .L_;;E?i,ty
Projectq je(.:t.
l!"j' t _aTbrlllty
Standarg Jdards
sd oty

Actuals AcCTual Kesources Resources rarameric
u . . .
Resources Structure, Simulation ° Execution/

Connectivity, .
Ar Ar-Sr Ar-Cn ¥ Evaluation ®

Summary & Overview Sm-Ov

Requirements Req



Metadata
Md

Strategif
St

Operatior)
Op

Serviceq
Sv

Personn
Pr

Resourcq
Rs

Security
Sc

Projectq
Pj

Standard
Sd

Actuals
Resource
Ar

Taxonomy
Tx

Metadata
Taxonomy

itecture Metadata Metadata
Viewpoints ? Connectivity Processes ? -

Md-Sr

Processes States Interaction
e St Scenarios Is

Md-Cn Md-Pr

Information
If

Parameters
Pm

Constraints
Ct

Metadata
Constraints °

IVIg=C®

Roadmap Traceability
Rm Tr

Metadata
Traceability
Md-Tr

e

Connectivity

Example:

Resources Connectivity

Dictionary * Dc

Summary & Overview Sm-Ov

tegic
ability
-Tr

tional
[ability

-Tr

vice
ability
-Tr

onnel
ability
-Tr

burce
ability
-Tr

furity
ability
-Tr

ject
ability
-Tr
ldards
ability
-Tr

Requirements Req



Taxonomy Structure Connectivity States Interaction Information Parameters Constraints Roadmap Traceability
Tx Sr <+ Scenarios Is If Pm Ct Rm Tr

Metadata gi?:::y Cr Chite?turi : - Metadataa MEtad_ata a Metada}t.a
Md-Tx iewpoints Connectivity Processes - - Constraints Traceability
Md Md-Cn Md-Pr Nﬁ
. Strategic ic
Strategic St P .
Taxonomy |
st s rocesses iy
N - Recommended Implementation: SysML Activity »
perationa S — . e eg e . ity
op 0p-T Diagram, SysML Block Definition Diagram, BPMN i
e Process Diagram |
Ser;llces Taxonomy . N lity
v SvTx - Example: Operational Processes
Personnel Personnel pel
Taxonomy lity
Pr Pr-Tx
Resources Resource
Taxonomy lity
Rs Rs-Tx
. Security Ly
Security Taxonomy Sd lity
Sc Sc-Tx
. Project t
PrOj?CtS T P lity
Pj Pj-Tx
Standards SR AL qs
Taxonomy lity
Sd Sd-Tx

Actuals
Resources
Ar

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req



Taxonomy Structure Connectivity States Interaction Information Parameters Constraints Roadmap Traceability
Tx Sr <+ Scenarios Is If Pm Ct Rm Tr

Metadata gi?:::y Cr ChiteFturi : S Metadataa MEtad.ata R Memda}t.a
Md-Tx iewpoints Connectivity Processes - - Constraints Traceability
Md Md-Cn Md-Pr NTr
. Strategic ic
Strategic St P .
Taxonomy |
st s rocesses y
N - Recommended Implementation: SysML Activity »
perationa S — . e eg e . ity
op 0p-T Diagram, SysML Block Definition Diagram, BPMN i
e Process Diagram |
Services
Taxonomy . lity
sv SvTx - Example: Operational Processes BPMN
Personnel Personnel nel
Taxonomy lity
Pr Pr-Tx
Resources Resource
Taxonomy lity
Rs Rs-Tx
. Security Ly
Security Taxonomy Sd lity
Sc Sc-Tx
. Project t
PrOj?CtS T P lity
Pj Pj-Tx
Standards SR AL qs
Taxonomy lity
Sd Sd-Tx

Actuals
Resources
Ar

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req



Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Taxonomy
Tx

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Structure
Sr

Architecture
Viewpoints ?
Md-Sr

Cn Stenarias Is

Connectivity Processes Interaction Information Parameters Constraints Roadmap Traceability
If Pm Ct Rm Tr

Metadatg Metadata

Processes ? - -

Md-Pr

Metadata Metadata
o2 I Traceability
Md-Ct Md-Tr

States

 Recommended Implementation: SysML State Diagram

Example: Operational States

Requirements Keq
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Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

w
~+

Information

If

Architecture Metadata glererd Metadata Metadata
Viewpoints 2 Connectj Processes ° o Constra - Traceability
Ll vid-Cn Md-Pr Md-Ct Md-Tr
Interaction Scenarios v

 Recommended Implementation: SysML Sequence Diagram |
- Example: Operational Interaction Scenario y
Y
\
Y
Y
Y
Y

Summary & Overview Sm-Ov

Requirements Req




Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards

Actuals
Resources

Tx Sr Cn Pr Scenarios | Pm Ct Rm Tr
sl \QJ "

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Architecture
Viewpoints ?
Md-Sr

St

Se

Pj-Sr

Standards
Structure
Sd-Sr

Actual Resources
Structure,
Ar-Sr

Metadata

Connectivity

N

Fen

I Information

Metadata

ConStaints 2

Md-Ct

Purpose: allow analysis of an architecture’s

information and data definition aspect, without
consideration of implementation specific issues

Stakeholders: Data Modelers, Software
Engineers, Systems Engineers

Concerns: address the information perspective
on operational, service, and resource
architectures

Recommended Implementation: SysML Block

Definition Diagram

CullicLuvity

Pj-Cn

Actual
Resources

Connectivity,

Ar-Cn

Simulation °

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Parametric
Execution/
Evaluation ®

asing

imap

2|
ty,

lution,

recast

lution,
‘ecast

imap

Standards Roadmap

Metadata
Traceability
Md-Tr

Strategic
Traceability
St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

Personnel
Traceability
Pr-Tr

Resource
Traceability
Rs-Tr

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

Standards
Traceability
Sd-Tr



Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

e m Scoarios).
Tx Sr Cn Pr Scenarios |
g |

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Metadata Metadata
Connectivity DsgtEsses °
Ma=Ch Md-Pr

Architecture
Viewpoints ?
Md-Sr

I Information
- Example:

o

Sd-Sr

Actual
Resources
Connectivity,
Ar-Cn

Actual Resources
Structure,
Ar-Sr

Operational Information

w ‘ Traceab"ity

NMatadata
Constraints™
Md-Ct

Metadata
Traceability
Md-Tr

rategic
ceability
St-Tr

rrational
seability
dp-Tr

arvice
ceability
Sv-Tr

rsonnel
ceability
Pr-Tr

source
ceability
Rs-Tr

curity
ceability
Sc-Tr

roject
ceability
Pj-Tr
ndards
ceability
T Sd-Tr
Parametric
Execution/
Evaluation ®

Simulation °

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req



Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards

Actuals
Resources

Taxonomy Structure Connectivity Processes Interaction Information ” ‘ Constraints Roadmap Traceability
Tx Sr Cn Pr Scenarios Is If -‘ . Ct Rm Tr

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Architecture

Metadata Metadata Metatiata
Viewpoints ? Connectivity Processes? Constraints ©
Md-Sr Md-Cn Md-Pr Md-Ct

I Parameters

* Purpose: show the measurable properties of
something in the physical world and elements and
relationships that are involved in defining the
environments applicable to capability, operational
concept or set of systems

« Stakeholders: Capability owners, Systems
Engineers, Solution Providers

St

» Concerns: identifies measurable properties that can
be used to support engineering analysis and

s environment for the Capabilities

 Recommended Implementation: SysML Block
Definition Diagram, tabular format

Simulation °

Dictionary * Dc

(SN RVIGTRVTRS)

Sd-Sr

Actual
Resources
Connectivity,
Ar-Cn

Parametric
Execution/
Evaluation ®

Actual Resources
Structure,
Ar-Sr

Summary & Overview Sm-Ov

Requirements Req

Sd-Rm

Metadata
Traceability
Md-Tr

nt, Strategic
Traceability

asing St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

imap

2|
ty,
Personnel
Traceability
Pr-Tr

lution,

recast
Resource

Traceability
Rs-Tr

lution,
‘ecast

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

imap

L dma Standards
P Traceability
Sd-Tr



Metadata
Md

Strategic
St

Dperational
Op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc

Projects
Pj

Standards
Sd

Actuals
Resources
Ar

Taxonomy Structure Connectivity Processes Interaction Information ” ‘ Constraints
Tx Sr Cn Pr Scenarios Is If -‘ . Ct

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
Sv-Tx

Personnel
Taxonomy
Pr-Tx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx

Standard
Taxonomy
Sd-Tx

Architecture Metadata Metadata Metatiata
Viewpoints ? Connectivity Processes? - - Constraints ©
Md-Sr Md-Cn Md-Pr Md-Ct

' Parameters
- Example: Capability Parameters

Requirements R

Roadmap

(o)

asing

lution,
‘ecast

Traceability
Tr

Metadata
Traceability
Md-Tr

Strategic
Traceability
St-Tr

Operational
Traceability
Op-Tr

Service
Traceability
Sv-Tr

Personnel
Traceability
Pr-Tr

Resource
Traceability
Rs-Tr

Security
Traceability
Sc-Tr

Project
Traceability
Pj-Tr

Standards
Traceability
Sd-Tr




Taxonomy Structure Connectivity Processes Interaction Information Parameters Traceability
Tx Sr Cn Pr Scenarios Is If Pm Tr
Metadata :
Metadata e C.rchlteFturi Metada}t.a Metadataa Metad'ata . Metada}t.a
Md Md-Tx iewpoints Connectivity Processes - Constraints Traceability
Md-Sr Md-Cn ms=ITC-Pr Md-Ct Md-Tr
e
Strategic strategic o, ° nt, Strategic
B e onstraints
St-Tx Bsing St-Tr
L3
[ ]
S  Recommended Implementation: tabular format, S
Bperational TZxonomy e o4l . ° Trpaceability
op Op-Tx SysML Block Definition Diagram, SysML Parametric Op-Tr
Services Service D] agram ° bma Service
sv Taxonomy R . P Traceability
SvTx - Example: Personnel Constraints SvTr
El
Y,
Personnel Personnel
Personnel . .
Taxonomy lution,  Traceability
Pr Pr-Tx Pr-Tr
frecast
ResoUrces Resource ution, Resour.c.e
Taxonomy ecast Traceability
Rs Rs-Tx Rs-Tr
. Security Security
REERNAY Taxonomy 9 Traceability
Sc Sc-Tx Sc-Tr
. Project Project
Pro:’?cts Taxonomy fmer Traceability
Pj-Tx Pj-Tr
Standard Standards
B Taxonomy | LlEr? Traceability
sd Sd-Tx Sd-Tr

Actuals
Resources
Ar

Summary & Overview Sm-Ov

Requirements Req




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

Metadata :
Metadata Taxonom Architecture Metadata Metadata Metadata Metadata
Md Md-Tx i Viewpoints ® COW - - Constraints Traceability
Md-Sr Md-Pr Md-Ct Md-Tr
=
Strategic ° tegic
" 1 Constraints
-Tr
° °
L]
) - Example: Operational Constraints -
Dperational iona
T ability
Op -Tr
q vice
Services T ability
& -Tr
Personnel i pnnel
T ability
Pr -Tr
Resources i | purce
T ability
Rs -Tr
. furity
Security T ability
Sc -Tr
. ject
Pro:’?cts T ability
=117
Standards > >t Standards Roadmap > daf‘?s
sd Taxonomy Structure - - - - - Sd-Rm Traceability
Sd-Tx Sd-Sr Sd-Tr

Actuals Actual Resources Rtii)tufcles Parametric
u . . .
Resources Structure, Simulation ® Execution/

Ar Ar-Sr Con/:icctrl]wty, Evaluation ®

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req



Taxonomy Structure Connectivity Processes Interaction Information Constraints Traceability
Tx Sr Cn Pr Scenarios Is If Ct Tr
Metadata :
Metadata e C.rchlteFturi CMetad:?t.a PMetadataa Metad'ata . Metada}t.a
Md Md-Tx iewpoints onnectivity rocesses Constraints Traceability
Md-Sr Md-Cn e Md-Ct Md-Tr
—
9
Strategic SiEiEle St nt, Strategic
st Taxonomy oa m a p Traceability
St-Tx Bsing St-Tr
L . .
- R ded Impl :
erationsl Operatona ecommended Implementation: timeline, S
Taxonomy e gl . Traceability
op Op-Tx tabular format, SysML Block Definition Diagram Op-Tr
o
. ol - Example: Projects Roadmap Service
Services Hmap L
Taxonomy Traceability
Sv Sv-Tx Sv-Tr
El
Y,
Personnel Personnel
Personnel . .
Taxonomy lution,  Traceability
Pr Pr-Tx Pr-Tr
frecast
ResoUrces Resource ution, Resour.c.e
Taxonomy ecast Traceability
Rs Rs-Tx Rs-Tr
. Security Security
REERNAY Taxonomy 9 Traceability
Sc Sc-Tx Sc-Tr
. Project Project
PI'Oj?CtS Taxonomy fmer Traceability
Pj Pj-Tx PJ-Tr
Standard Standards
Standards Taxonomy | L Traceability
Sd Sd-Tx Sd-Tr

Actuals

Dictionary * Dc

Resources
Ar

Summary & Overview Sm-Ov

Requirements Req



Metadata
Metadata Taxonomy
md Md-Tx
Strategic Strategic
st Taxonomy
St-Tx
Dperational ST
0 Taxonomy
P Op-Tx
Services service St
s Taxonomy
Y Sv-Tx
Personnel
Personnel
Taxonomy
Pr Pr-Tx
Resources Resource
R Taxonomy
S Rs-Tx
Security security Se
S Taxonomy
C Sc-Tx
Projects Project P
pi Taxonomy
1 Pj-Tx
Standards SRR
sd Taxonomy
Sd-Tx

Actuals
Resources
Ar

Architecture Metadata Metadata Metadata
Viewpoints ? Connectivity Processes ? = Constraints ?
Md-Sr Md-Cn MR Md-Ct

(o)

Traceability

 Recommended Implementation: matrix format,
SysML Block Definition Diagram, graph

- Example: Operational Traceability -

asing

lution,
‘ecast

Taxonomy Structure Connectnvnty Processes Interaction Informatlon Parameters Constraints Roadmap
Sr Scenarios Is Ct --

Mietadata
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St-Tr

Operational
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Security
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Taxonomy Structure Connectlwty Processes Interaction Informatlon Parameters Constraints Roadmap
Scenarios Is Ct --

Metadata

Architecture Metadata
Metadata Texonomy . i . u ° Metadete ) Metadata Metzdata
Md Md-Tx Viewpoints Connectivity Processes = Constraints @ Trace bility
Md-Sr Md-Cn Md-Pr Md-Ct b

Strategic 2gic

| Traceability
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UAF On One Slide
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How
Physical
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User Environment

UAF > DoDAF




Summary 1st Part

Patterns. Same pattern applied across different domains

Fit for Purpose. Grid approach allows different industries to
reuse, extend or create new views appropriate to them.

UAF-EAG. Work in progress: Unified Architecture Framework
Enterprise Architecting Guidance

Up to the tool.
* Visualize UAF Views

* Provide role-based user environment, e.g. DoDAF
Architect, Soa Engineer, IT Architect, Systems Engineer



What’s New

53



What’s New DEMO

* Services

* Personnel

» Actual Resources
* Security



Practical Exercise
Skinning Framework
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