THE AEROSPACE CORPORATION

Enterprise Architecture
-~ Based Portfolio

S Management

DrJames NAVIartin
Distinguished Engineer
Enterprise Systems Engineering

Systems Engineering Forum
15 February 2022

James.N.Martin@Aero.org

© 2022 The Aerospace Corporation Approved for public release: OTR 2022-00318



Key Enterprise Elements
Managing the Enterprise Portfolio to Maximize Mission Impact

Enterprise Operational
Missions & Initiatives Performers & Activities

~
Strategic &
Enterprise
Challenges

| Capabilities
& Effects

Strategic | >

Drivers

v' Enterprise Goals & Objectives

v" National Priorities & Initiatives \ /

v' Treaties & Agreements

v Laws & Regulations Portfolio &

v" Social & Cultural Expectations Solution Elements

Keeping our focus on the most important dimensions of the Enterprise Total Solution Package
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Portfolio Management Examines Cost versus Effectiveness
What Capabilities and Operations lead to improved Outcomes?
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Topics
* Enterprise Concepts * Unified Architecture
— Enterprise vs System Framework (UAF)
— Enterprise Transformation — UAF Specification
— Drivers and Outcomes — Architecture Modeling Workflow
— Portfolio Management — Framework Grid
* Stakeholder Perspectives
e Architecture Mode”ng * Architectural Facets
— Modeling Landscape
— Modeling Languages * Architecting Workflow
— Enterprise Modeling Ontology — Workflow Steps

— Architecture Views & Viewpoints — Architecture Views



Systems vs. Enterprises

DRIVERS=——p| Enterprise OUTCOMES

INPUTS =——p  System OUTPUTS

Outputs for a System tend to be the same over its lifetime. But Outcomes for an Enterprise are very complex
and are shifting over time. Usually a “sequence” of Outcomes will be laid out in a Roadmap.



System Architecture is Like
Blueprints for a Building
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Outputs for a System tend to be the same over its lifetime. The requirements are established
early on and tend not to change very much. Results for a system are more readily predicted.




Enterprise Architecture is More Like
Urban Planning

PLANNING AREA ASSIGNMENTS
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Outcomes for an Enterprise are very
complex and are shifting over time.
Usually a “sequence” of outcomes is
laid out in a roadmap. The Enterprise
can change its own objectives!
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Change in Focus From Control to Intervention...

Traditional Systems Engineering Enterprise Systems Engineering

The Watchmaker: The Gardener:
Everythlng has its place... Plant, Fertilize, Weed > Repeat
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Dynamic: Constant Change
Competitive: Crops compete
Scale Free: 80-20 Rule

Static: As Is — To Be Views
Passive: One Design Choice
Uniform: All Parts Are Equal

Source: Evolution Toward Engineering Complex Systems, Joseph DeRosa, MITRE,
Complex Conference, Brisbane, Australia, 2007 (Used with permission)
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Transforming the Enterprise to Achieve Desired Outcomes
Finding the Optimal States and the Right Processes

Drivers Enterprise Outcomes
* Demand > Stat = « Products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 * Earnings
* People * Share Price
* Technology Work * Market Share
* Investment > P | « Jobs
* Revenues rocesses * [nnovation

t O

Architecture Models can help understand the landscape and how to change things for the better




Portfolio Management

DRIVERS=——p| Enterprise OUTCOMES

Desires




The Modeling Landscape

Modeling Architecture
Language Framework
* Syntax » Viewpoints
* Notation » View Specifications
« Semantics « Domain Metamodel
Modeling
Profile

Modeling
\ Workflow
Modeling -~ | Modeling /

Patterns Methodology
Architecture
Modeling Description
Templates
\’ Architecture : /
Models ——_,| Architecture
Views
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. OMG Modeling Standards

Modeling Languages

MODELING @

OBJECT MANAGEMENT GROUP®

LANGUAGE..
For modeling complex software For modeling complex system architectures
architectures and applications that may include hardware, software, personnel,
- —— ~o processes, and facilities
/
/4
|
\\ OMG UNIFIED
ARCHITECTURE /
\\W FRAMEWORKY
For mod.lillg'cmpTeYenterprlse For modeling complex business processes
architectures that includes strategy, for business process re-engineering initiatives,
operations, programs(prolects, Services, process maturity improvement, cycle time
resources, security, personnel, reduction, and business integration efforts

organizations and standards
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Modeling Languages for Different Levels

Using Modeling Languages to characterize the problem and solution spaces

* Enterprise Modeling
— Unified Profile for DODAF & MODAF (UPDM)

* High-level modeling language based on UML and SoaML modeling constructs
applied to DODAF views

— Unified Architecture Framework (UAF) Profile
* Based on SysML, BPMN, SoaML applied to UAF views (including DODAF views)
* Includes Domain Metamodel (DMM) that fixes various DODAF shortcomings
* Evolved from UPDM and was originally known as UPDM v3

* Systems Modeling
— Systems Modeling Language (SysML)
— Architecture & Analysis Design Language (AADL)

(" * Software Modeling
— Unified Modeling Language (UML) <
— Various extensions to UML

* MARTE profile for real-time and embedded systems

* And other UML profiles for XSD schema definition, web modeling,
business process modeling, open distributed processing, etc j

Modeling Languages are key enablers for Digital Engineering and for Architecture and other SE practices
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Unified Architecture Framework (UAF) Views

Standard means of expression — model kinds
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r Pr-Tx Pr-Sr Pr-Cn Pr-Pr Pr-l Logical Data Model, Prct Pr-Tr
r-ls r Personnel Forecast
Pr-Rm
Resource Resource Resource Resource Resourf:e Resource Resource evolution, Resource
Resources ! Resource States Interaction ; i
Taxonomy Structure Connectivity Processes Rs-St Scenarios Constraints Resource forecast Traceability
Rs Rs-Tx Rs-Sr Rs-Cn Rs-Pr - Physical Data Model ~ Measurements Rs-Ct Rs-Rm Rs-Tr
A Pm-Me
- - Security Security :
. Security . Security Security
Securit i
s v Taxonomy SECLIFItSYC?;:UCtUTE Connectivity Processes - - Constraints - Traceability
< Sc-Tx Sc-Cn Sc-Pr Sc-Ct el
Projects IR Project Structure IARLEE Project Roadmap Project
) Taxonomy pisr Connectivity - = = = PiLRM Traceability
Pl Pj-Tx ! Pj-Cn j Pi-Tr
Standards Standard Standards Standards Roadmap Standav:c_h
sd Taxonomy Structure = = = = - Sd-Rm Traceability
Sd-Tx Sd-Sr Sd-Tr

Actuals Actual Resources WEEE Parametric

Ri r . A i
Resources Structure, esources Simulation Execution/
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Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




Unified Architecture Framework

S : - )
NODELING I‘ Modeling Architecture
| Language Framework
* Syntax * Viewpoints
* Notation
* Semantics

» View Specifications
* Domain Metamodel

OMG UNIFIED
ARCHITECTURE
v v FRAMEWORK m
Ontology

5 Modeling
v
-z L’(%F Profile | )
NN Cniwonk Modeling
[p— \ Workflow [
Modeling -~ | Modeling /
Patterns Methodology
Architecture
Modeling Description
Templates
\ Architecture : /
Models ——_,| Architecture
Views
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OBJECT MANAGEMENT GROUP®

UAF Conceptual Schema

(I.e. Ontology!
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Primary Use Cases for Architecture Models & Views

18

Modeling
Methodology

Architecture
Models

Architecture
Description

<N X

Generate views
Basis for analysis

Link Architecture to
Design Engineering
Check that architecture
Is complete & correct

Capture ASOT data for
a system or enterprise

Architecture
Views

<N X X

AN

Inform Decision Makers
Validate with Stakeholders
Justify budget request & plans

Basis for requirements
definition & management

Basis for V&V planning and
execution (eg, test cases)

* Use cases most relevant
to Portfolio Management



How to Model the Enterprise Architecture?

PLANNING AREA ASSIGNMENTS
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Metamodel

\

Architecture
Framework

+ Viewpoints

» View Specifications
+ Domain Metamodel
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Why not just use SysML?

* SysML is great for:

— Modeling Systems and for doing Systems Engineering

— Defining and tracing between levels of abstraction within a System

— Defining the RFLP for a System — Requirements, Functions, Logic & Physical aspects

* The UAF Modeling Language (UAFML) provides all this, plus more:
— Capability and Enterprise concepts: defines the “why” and “what” before the “how”

— Services concepts: definition of Enterprise services (producing and consuming) and
traceability to capabilities, operations, and implementing resources

— Human Factors: How People and Systems interact, and knowledge & skills

— Security: Identifying risk, mitigation, and integrating security in the Architecture
— Standards: definition of and compliance with standards in the Architecture

— Project Deliveries: phased milestone approach to Capability deployment

— System Configuration over time: deployment and changes

— Tie-in to Requirements Tools: Easy way to link Architecture to Requirements

— Built-in Traceability between multiple views — Between Layers and Across Layers

21



UAF Provides Additional Key Features...

New viewpoints to address other important stakeholders and their concerns

* Security Views: rules and constraints, enclaves and levels,
threat analysis, security weaknesses and strongpoints

Affects Affectsin Owns risk

* Personnel Views: roles and responsibilities, knowledge >

and skills, organizational constructs, role dependencies e ARf
[Opif;'ef:_,ﬂtnal'] {;Ir rmation l rRole UII:;?;:IT

* Resources Views: kinds of resources (including e e | ) Lt
Systems) that can implement functions and activities, [ ==

interactions and dependencies, mapping to requirements

Requries
comp
Competence Is capable
to conduct to perform

Function

Capability

Operational
Mitigation

Is capable .
to perform B(thItST

rmsin conte
Resource Resource Performer
Role Resource Known Resource
Architecture Resource Service
[Resourcerole] L
Ca?ab'ht.y Physical Resource
Configuration

Resource Artifact
R?r:ou":e Technology

Mitigation

.
Resource

Resource
Connector

__________
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’ UAF Taxonomy Connectivity Processes Interaction Information Parameters Roadmap Traceability
A ] Tx Cn Pr Scena s If Pm Rm Tr
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rvice ) Service
t h | t I t d ’? straints Serwcse R:admap Traceability
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Pr-Ct Personnel Forecast
Pr-Rm
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Resources esource States Interaction T
Taxonomy Structure Connec Rs-St Scenarios c(]nt Traceability
Rs Rs-Tx Rs-Sr Rs-Cn Rs-Pr Physical Data Model ~ Measurements Rs-Tr
Rs-Is Pm-Me
. . Security Secuj
" Security . Securit
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T Project Project
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Pi Taxonomy Pisr Connectivity - - - -
] Pj-Tx ) Pj-Cn
Standards Standard Standards
Taxonomy Structure - - - - -
Sd Sd-Tx Sd-Sr
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Dictionary * Dc
Summary & Overview Sm-Ov
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- UAF Basic Building Blocks

OBJECT MANAGEMENT GROUP®

Capability Agent
| Actual Actual High Level
Trace to EnterprisePhase Organisation || Need
N
What (Logical
Analysis)

Implements Resource IF
O Actual < How (Orgs/

Function
Performs Resource Actual
A Organisation Systems)

Delivers

- " ActualProject Actual Delivered
ProjectActivity _ ¢ - o
Performq Milestone Organisation y

Behaviour
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What should motivate the Enterprise to change?
Drivers & Challenges as the basis for identification of Opportunities to pursue...

View [Has] | Architectural describes the architecture
) Description to transform
[Governed by]
h
Viewpoint € Th e
[frames] .
W Enterprise
L Concern
g TN - = Enterprise Phase _and hasa
A —— [ Whole Life ] purposeful endeavor
J 4 N Enterprise
/7 Driver o \
/
/ Presented \b \ \b
by Motivated by Enterprise \] [ Enterprise ]

| Goal | Vision
Challenge
\ !

3\ . Motivated by {0 ortunity Affects Risk Actual State

Actual Effect

N Impaﬁeﬁhy Influences

~ -

p | Actual I
-~ - - e
T Y — Capability Outcome
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Conceptual Schema

Modeling of Enterprise Operations o t
- ; Operational mpiemen Resource
and their Implementing Resources P
Elements | Elements
Actual
Capabili
pability enduring task
Implements
Maps to
N Implements |
. e N
Opi:?t!‘mal Operational Function Function
activity Behavior| activity action action Behavior
N e A
Is capable T Is capable
to perform Performsin context | Performs in context to perform
Fo ' Y
. . »
Operational OPE;::mal < T —— T Resource performer
e ] ~
agent j() Resource Physical resource
Operational [Operationalrole] / [Resource role] a"";‘al‘t‘;‘e " Resource | [ Organizational )
architecture < plements artifact resource
eratio Technology ganization
mitigation connector Implements connector Resource
S ™ Responsibility
Operational mitigation Software
Conveyed Data Model Conveyed ecurity
performer on Owner Owner on enclave ‘ Person || Post
Operational Resource Known e l Project I
L resource ) Exchange ltem* Exchange ltem* L resource \_ J )
3 Information Data \ y
D owns element Implements | element Owns . ) |j
. @ eneralization
g_g p N N Con:syed Conveyed W . / whole-part
I . N
& = | Operational port g Resource port
E 3\ P po ) Operational |< po )
=9 Types N exchange Implements Types H
Operational |, Resource
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Drivers = Challenges = Opportunities =
Capabilities = Effects = Outcomes

Drivers Enterprise Outcomes
* Demand > Stat %1 « products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 * Earnings
* People * Share Price
* Technology Work * Market Share
* Investment > P =>| ¢ Jobs
* Revenues FOCESSES * Innovation

t O



Challenges & Opportunities to be Identified for
Achieving Enterprise Transformation

| Challenges I >| Opportunities I >| Capabilities |
| |
| Effects |

!

Drivers Enterprise Outcomes
* Demand > Stat = « Products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 e Earnings
* People * Share Price
* Technology Work * Market Share
* Investment > P > « Jobs
* Revenues rocesses * [nnovation
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Identification of Capability Gaps and Shortfalls
Focus on Enterprise Capabillities & Desired Effects for Portfolio Management

<r

v’ Drivers
v' Challenges
v Opportunities

These provide the

proper justification
for new & improved
Capabilities

Agent
Capabity )<« ExXnibits| | Actual Actual High Level
Exhibits || ENterprisePhase Organisation || Need
Trace To _
OperationalActivity \‘ Performs | Operational Known What (Loglcal
i S Analysis)
\ Role Resource ¥
: 1 Consumes _
, Service
1/~ Service Service ;
Impl t ;
et o O, Eoutain] —{SSUSE] | Lovr
! Implements} (Abstraction)
|
|
implemen Resource IF
Function )< Astual How (Orgs/
Performs Resource Actual
Delivers | Organisation Systems)
ProjectActivity < ActualProject Actual Delivered
erforms Milestone Organisation || by

Need to examine various factors that will help identify which Capabilities in the Enterprise have
gaps and shortfalls with respect to causing desired Effects
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Progression from Architecture Drivers to Implementation and
Deployment of Capabilities

The UAF modeling viewpoints facilitate a logical and Summary & Overview|
systematic flow of architecting activities

|. Concerns drive a strategic plan _|

-

ll. The strategic plan deploys capabilities in phases

addressing gaps and shortfalls _ Operational |
lll. Capabilities are implemented by conceptual operations Services |
V. Concepts are implemented through services, resources T

and personnel

Resources
V. Resources comply with standards nda |

L_

VI. Risk and threats are mitigated through security &

protection controls (of resources and operations) L Personnel ]
VIl. Requirements are understood
and communicated Security |
VIII. Plans deliver the resources T
IX. Resources are verified _ Projects |
UAF provides a complete set of modeling domains as basis for defining the Actual Resources |

necessary architecture views of an Enterprise that can support Portfolio Management
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Summary & Stakeholders, needs, strategic opportunities,
Overview driving problems and issues

: Strategy, objectives, desired capabilities,
Strategic ’&S 0, 90 .

phasing structure, MOEs and roadmaps

. Operational MOPs, taxonomy, activity flows,
Operational };S g y J

sequences, states, and information exchanges

and external service dependencies

Services % Service agreements, partnerships,

lterative AnalySiS of Physical resources, TPMs, function flows,
Alternatives and Trades at Resources sequences, states, and data exchanges
each domain handoff Standards L:‘ Standards profile and forecast

positions, roles, and responsibilities

Security ! Risks, threats, operational and resource

Personnel Jcs Human resources, knowledge and skills,

Implementation of

Operational Elements S0 . -
mitigations, security enclaves and policies

Integrated deployment schedule

Projects with delivery milestones

Verification, Validation and
Assessment of Implementations

Validation, verification, deployment
tracking, and use of employed resources

'
w4 Actual Resources
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Standardized Enterprise Architecture Workflow in UAF
Establishes a Business Rhythm for Enterprise Transformation activities

Step 1= Step G—PIan—and Prepare for ~ Step9- . - Step8-_
Architecture Archltectlng&Assessments £ Actual | Arch’tectul:e
Drivers& T — ~Resource .- _Portfolio:
Challenges = - | Instantiation Managemenf"
Step2=" - - R
Enterprise > =
Strategy-& Step 3 - £
Capabilities Operational — = g:'zoﬁnnel

= Architecture Step4— =l B i

il (taglcal) Service Step 5= (Organiza-

S . Architecture Resource totial) |

- (Black Box) Architecture |
) = B —“'%_ | B A== (lmplemaﬁ' ——— B = oy
== S L =E tation) : B

Improves coordination and synchronization among the many players involved in Portfolio Management effort
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Changing the Portfolio in Response to New Drivers & Challenges
The Enterprise Architecture serves as the foundation for understanding impact of changes

-
—‘——
"

s° Step1- \ Step G—PIan—and Prepare for Step 9 - ¢ Step 8= 'y

Architecture \Archltectlng&Assessments m Actual|[ | Arch’tectul:g il
Drivers8& | HIEPE=—— % '+ — |— ~Resource y - _ Portfolio l'
N Challenges,’ 3 — | Instantlatlon N Managemenf)

‘-.: = - _ - S == — N,- _’_-f
stepp= | T ET=  EEEE=1 = Er
Enterprise - = | = g
Strategy-& Step 3 - -2 I — I —
Capabllltles Operational - - spe— | Step 6=

N aHitect L= f Personnel

Igiitepturg Step 4 - p=) = Architecture

] (I:Gglcal) Service Step 5= Ei7e L kza-
 — Archltecture Resource tiiohal) J
- (Black Box) Atchjtect_ure |

SR M‘__ || 0 A== (Implemg-__r]_- =a - S e E—

tation)
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Uses and Challenges of Enterprise Architecture

34

* Uses of an Enterprise Architecture
— Enterprise Risk and Opportunity Assessment
— Program Assessment and Evaluation
— Portfolio Management
— Budget Planning and Execution
— Project Formulation and Planning
— System Requirements Development

*Challenges Likely to be Encountered
— Projects won't readily give up what they know (information is power)
— Programs have their own spending authority (money is power)
— Architecting an Enterprise demands a different mindset
— Modeling an Enterprise requires different methods and tools
— Easier to just incrementally change way things are done
— The Future never arrives as we had planned...




Capability Roadmap is Key for Identifying Gaps & Shortfalls

Table 7-1 Strategic Roadmap: Phasing
Capabilities Roadmap [St-Rm-Ph]

2019 2020
JIFIMAMJ|JIASIOND|J FIMAMJ|J ASOND

Assistance

Rescue Ship

(SAR Project 1 Sustainmeant)

[no measurements]

Distress Signal Monitoring

Monitoring System

[na measurements]

(SAR Project 1 Sustainment) \
- SAR HQ
(o measurements] (SAR Project 1 Sustainment) Search & Rescue (SAR)
Inform Enterprise Architecture
[no measurements] - Egﬂg?g:;g:m " (from UAF Sample Model)
[no measurements] Mun'ﬂ:uring Eystem ~ — /
(ZAR Project 1 Sustainmeant)
SAR HQ

[no measurements]
(SAR Project 1 Sustainmeant)

Land SAR
Maritime SAR Phase 1

[no measurements] Maritime Rescue Architecture v1
[SAR Project 1 Sustainment)

Maritime SAR Phase 2
Maritime SAR Phase 3
Maritime SAR Phase 4
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Operational Viewpoint Helps Identify Operational Impacts
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Op-Sr Operational Structure [Op-Sr Stru:tl.l'a]J

«OperationalRokes

Search & Rescue (SAR)
Operational Performers

«DperationalFoke»
1l c2phi

Figure 92:5 - Operational Structure SAR Structural Decomposition




Resources Structure View and Resources Roadmap

Capability

Exhibiting Element

Milestone Dates

-

-

Search & Rescue (SAR)
Systems and Other

Resources

Name

Components

2014-01-01| 2015-12-15 | 2015-12-16 | 2018-12-31 | 2019-02-01

2022-12-30

2022-12-31

~

aHesource Architectures

aCapability Configuration
Rescue boat phase 1

aCagability Corfigurations
MMSAR control centre phass 1

aCagability Corfigurations
Seaich Helicopter phage 1

«_apability Configurations

Maiitime SAR resource architecture phase 1 Life ratk

aCapability Configurations
Medical facility

aCapability Corfigurations
Iilitary resource command and contol

aCapability Configurations
Didress moniloring

Rs-Sr Resounce Stuciune [Re-Sr Marilime Rescue Unil «1],

aCapaityCoriguraton
Marltime Rescus Unit vl

;JE : tRE;:ule*: tRm.rmalﬁa =R ol
! LD 1o tsp !

9

y HC

Ship Controls

sResourceArtilact
Life Saving Davice

«Syslany
Lighting Device

MM_I =R
i co
aSyslame

Tactical Radio

aSylimn
Helicopter Controls

aRasourceRoles
Ma0 1

wResounceR ol
1 WS 1,.] MSr

#Rﬁﬁmﬂuﬁﬂh: WMH
MEs Mo

sResourceRoks
MC

sResourceRoles

wResouroeR ol s
1| MHP

sPosls
MRT Swimmar

aPosls
MRT Ship Driver

sPosts
MRT Searcher

wPosly

MRT Communicator

MRT

asPosts
Helloopter Pliot

Figure 10:3 - Resources Structure of the Maritime Rescue Unit v1
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«Zapability Configurations
Rescue boat phase 2

eCapability Configurations
MSAR control centrs phass 2

wiCapability Corfiqurations
Search Helicopter phase 2

«Capability Configurationm
Lifa rak

«Capability Configurations
2 Location sre prov

«Capability Configurations
tWedical facility

wizapability Corfgurations
Idilitary regource command and corntrol

«lCapability Configurations
Diigiress manitoring

«apability Corfigurationm
Wigzther and 528 staEte SnC prov

aCapahility Corfigurations
MSAR contral centre phasa 3

aCapability Configurations
Collaboration smc proy

aCapability Corfiguration:
Rescue hovercraft phase 3

+Capability Corfigurations
Life rak

3 «Capability Corfigurations
Madical facility

aCapability Corfigurations
Military resaurce command and control

«Zapakility Configurations
Distrazs monitoring

aCapability Configurations
Search WTOL phass 3

eDaanizatians




Projects Viewpoint Ontology

Timeline

Project Kinds:
Programme

Portfolio
Project
Personnel Development

Responsible Role Kinds:
Manager
Responsible owner

: i — Affect
Project Pm_Je_Ct ] [ Capability ] ¢ e
Activity Action Behavior iE i [all elements]
A A A
Is capable Exhibits
Performs in context to perform
) Actual ISO 8601
Project Resource Performer Resource Date Time
Milestone Role [Specifies
5 [Has] dates for]
[Resource role] - - \ Actual Project
Physical Resource ’ Milestone
Organizational ‘rt P;WT:ESJ
Resource Resource PRkl Milestone
Connector :
A [ Project ] Dependen
Conveyed
an
Resource
Exchange Item_ Actual Project
Information Responsible

/ whole-part

l Generalization Iil
Owns

Conveyed
on Project Owns Project
Resource [ Milestone Theme
Exchange ™
Types

1 —can also be a Resource Performer,
Resource Signal or Geopolitical Extent
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Classified

Project Status

Resource

Actual Post

Actual
Organization

Defines Architecturally-
Significant Resource
Deliveries Associated with
Projects & their Milestones




Projects Taxonomy, Structure & Roadmaps Views

Project deliverables constitute the Capability Configurations on the Capability Roadmap

Projects Taxonomy [ @ Projects Taxonomy ])

Projects Structure | Projects Structure ])

«Project»

Service implementation project

1]

)
=0
o7

1“*

«ProjectMilestone» OT
Service implementation project final delivery

«ProjectMilestone» QT
Service implementation project test delivery

«Project» _,?"_I'
Service implementation project
- : T
«ProjectMilestone»
Service implementation project final delivery
- ; T
«ProjectMilestone»
Service implementation project test delivery
«ActualProject» ~oe «ActualProject» o «ActualProject» 5.
COP service : MedTransport SafePlace
Service rvice : Service service : Service
implementation implementation implementation
fimal delivery = cop fimal delivery = me test delivery = safe
final d transport final place test

test delivery = cop
test1, cop test 2

test delivery = med
transport test

39

Search & Rescue (SAR)
Portfolios & Projects

Project Name

-+ COP service

-+ MedTransport service Jan 1, 2022

-4 SafePlace service

Start Date End Date 2021

Jan 1, 2022 Dec 31, 2024
Dec 31, 2024

Jan 1, 2022 Dec 31, 2024

2022 2023 2024 2025




System End of Life Before Next Delivery Causes a Capability Gap

Roadmap views provide key insights into Portfolio change impacts

PV-2 Project Timelines

Adjusting milestones in

PV-2 will affect CV-3

Project Name 20...

ABC Mars Xplore

B .
Enterprise

B+ Exploration Program

~ Landing Vehicle
Version 1

~ Landing Vehicle
Version 2

fisisd il

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031, 2032 2033 2034 2035 2036

i _

Mars Exploration

Projects &
Capabilities

~

e

CV-3 Capability Phasing

1.1-2 Habitat Increment 2

Open gap

Models can highlight issues and potential problems
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Capability Name . 2021 2022 2023 2024 2025 2026 2027 2028 | 2029 030 2031 2032 2033 2034 2035

B: Planetary Exploration i — =

E. 1.0 Landing Capability = =y

E 1.1 Habitat Capability = _ e
1.1-1 Habitat Increment 1 = Habitat Capability Pkg 3.1 ]

[z Habitat Capability Pkg. 3.2 —



Schedule Adjustment Closes Gap
Changing the Portfolio further to achieve proper balance

PV-2 Project Timelines

Project Name 20...

ABC Mars Xplore
Enterprise

B+ Exploration Program |'e

Adjusting milestone to
the left closes the gap

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Landing Vehicle
Version 1

Landing Vehicle
Version 2

Capability Name
B Planetary Exploration
= 1.0 Landing Capability
B 1.1 Habitat Capability
© 1.1-1 Habitat Increment 1
- 1.1-2 Habitat Increment 2

Without a good model of the Enterprise, it can be very difficult to discern impacts due to changes in a Portfolio
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CV-3 Capability Phasing

Fs

. 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

4 w
W w
W w
|5+ Habitat Capability Pkg 3.1 — |
|z~ Habitat Capability Pkg 3.2 |
H—l
Gap closed




Strategic Views in UAF Provide Crucial Insights
Drivers, Challenges & Opportunities are Key to conducting Portfolio Management

<r

v’ Drivers
v' Challenges
v Opportunities

These provide the

proper justification
for new & improved
Capabilities

Agent
Capabity )<« ExXnibits| | Actual Actual High Level
Exhibits || ENterprisePhase Organisation || Need
Trace To _
OperationalActivity \‘ Performs | Operational Known What (Loglcal
i S Analysis)
\ Role Resource ¥
: 1 Consumes _
, Service
1/~ Service Service ;
Impl t ;
et o O, Eoutain] —{SSUSE] | Lovr
! Implements} (Abstraction)
|
|
implemen Resource IF
Function )< Astual How (Orgs/
Performs Resource Actual
Delivers | Organisation Systems)
ProjectActivity < ActualProject Actual Delivered
erforms Milestone Organisation || by

Enterprise Architecture models and views can serve to provide decision makers with the
information about the rather complex situations to be encountered
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An Enterprise Architecture Model can be a Key Enabler for
Enterprise Transformation

DRIVERS mp

S

Enterprise OUTCOMES

Portfolio (Now) /

System

—»  System

T e

"

—> Systen™

System [—»

—»  System

—
—

System

Desires

e

UAF can be a key enabler for helping do successful enterprise transformation
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The Enterprise Mindset...

DRIVERS=——pi Enterprise OUTCOMES

INPUTS ==  System > OUTPUTS

Outcomes for an Enterprise are very complex and are shifting over time. However, you must be
eternally mindful of the various Drivers in the environment, which are changing constantly...
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Resource
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Project
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Summary & Stakeholders, needs, strategic opportunities,
Overview driving problems and issues

: Strategy, objectives, desired capabilities,
Strategic ’&S 0, 90 .

phasing structure, MOEs and roadmaps

. Operational MOPs, taxonomy, activity flows,
Operational };S g y J

sequences, states, and information exchanges

and external service dependencies

Services % Service agreements, partnerships,

lterative AnalySiS of Physical resources, TPMs, function flows,
Alternatives and Trades at Resources sequences, states, and data exchanges
each domain handoff Standards L:‘ Standards profile and forecast

positions, roles, and responsibilities

Security ! Risks, threats, operational and resource

Personnel Jcs Human resources, knowledge and skills,

Implementation of

Operational Elements S0 . -
mitigations, security enclaves and policies

Integrated deployment schedule

Projects with delivery milestones

Verification, Validation and
Assessment of Implementations

Validation, verification, deployment
tracking, and use of employed resources

'
w4 Actual Resources
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Changing the Portfolio in Response to New Drivers & Challenges
The Enterprise Architecture serves as the foundation for understanding impact of changes

P -~ s
S S Pt
,’ Step 1= \\ Step G—Plan -and Prepare for ~ _Step9- / Step 8—_ !

Architecture \Archltectmg&Assessments . ElEActual|| - Arch“'tecturr; N\

Driverss® | HIEPE—— % — | ~Resouree - Portfolio- '!'
A S Challenges,' = | Instantiation ~ Managemen’t?

= N"=r=--—------—~" ==

_Stgp i . = Step7—
Enterprise = Security &
Strategy-& Step 3 — - Pr ion

Capabllltles Operational - gf;gfnne.

Architecture Step A= A
& - rchitecture =
| (t@glcal) Service Step 5= i |
. (6rgan|za
Archltecture Resnu rce

1 tional) .
- wu‘—é‘ TE= = == (|mplemeﬁ—- B = e e
- tation) = e ,

47



Unified Architecture Framework

S : - )
NODELING I‘ Modeling Architecture
| Language Framework
* Syntax * Viewpoints
* Notation
* Semantics

» View Specifications
* Domain Metamodel

OMG UNIFIED
ARCHITECTURE
v v FRAMEWORK m
Ontology

5 Modeling
v
-z L’(%F Profile | )
NN Cniwonk Modeling
[p— \ Workflow [
Modeling -~ | Modeling /
Patterns Methodology
Architecture
Modeling Description
Templates
\ Architecture : /
Models ——_,| Architecture
Views
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Key Enterprise Elements
Managing the Enterprise Portfolio to Maximize Mission Impact

Strategic Operational
Missions & Initiatives Performers & Activities

¢ o

| > | Capabilities
Drivers & Effects

Strategic &
Enterprise
Challenges

Strategic

Portfolio &

Solution Elements

Keeping our focus on the most important dimensions of the Enterprise Total Solution
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Enterprise Architecture Guide for UAF
Standardizing the Modeling Workflow
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UAF Conceptual Schema
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q Resource
performer architecture Resource port }‘ ESTrace

Known resource
u
Actual resource
Specializes
/ contains

Links toall
Actual

Implements

Defines

Rescurce
exchanges

Service
specification

Classified by

Fielded
Organisational capability
resource

l Responsibility l
Actual
P Actual
person Actual post otganisation
I Organization I

Resource architecture

Implements

Actual organisational resource

Security
enclave

Function [Cﬂlﬂbi“l\' configuration ] [

Service port

Physical resource

Resource Natural
artefact i resource

Defines

Service interface

Specializes/
contains
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Drivers and Outcomes for the Enterprise

From the Theory of Enterprise Transformation (Rouse 2005)

Drivers Enterprise Outcomes
* Demand > Stat | « Products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 * Earnings
* People * Share Price
* Technology Work * Market Share
* Investment > P =>| ¢ Jobs
* Revenues FOCESSES * Innovation

t O

Source: Rouse, W.B., 2009. “Engineering the enterprise as a system.” (Chapter 10) In Sage, Andrew P. and William B. Rouse
(Eds.), Handbook of Systems Engineering and Management, (Chapter 10), 2nd edition. John Wiley & Sons, 2009. FIGURE
10.3. Also in: Fig 2, “A Theory of Enterprise Transformation,” William Rouse, Systems Engineering Journal, Vol 8, No 4, 2005



Effects Based Operations*

Mission Effects are what justify the Capabillities, Activities & Functions

Achieved through

\ 4

Mission

Accomplished with

\ 4

Tasks

Supported by

\ 4

Activities

Performed by

\ 4

Use and operate

Effects

Accomplished with

\ 4

Capabilities

Supported by

\ 4

Functions

Performed by

\ 4

\ 4

People

- * See https://en.wikipedia.org/wiki/Effects-based_operations

Systems




Challenges & Opportunities for Transformation

| Challenges I >| Opportunities I >| Capabllltles
A Capabilities

Risks | Effects |
\ 4 \ 4
Drivers Enterprise Outcomes
* Demand > Stat = « Products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 * Earnings
* People * Share Price
* Technology CEHOMMER Work RESOHIEES * Market Share
* Investment p * Jobs
* Revenues roCeEsses * Innovation

I Activities Functions I
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Architecture Tiers
UAF is most relevant at Tiers 4 and above...

Architecture Tier Examples

1. Community / Defense, Intelligence, Space Exploration,
Domain Earth Observation, Transportation, Commerce
$ 2. Department / Office / DOD, DOC, DOT, IRS, NASA, NOAA, FAA,
R Administration FBI, National Security Council, White House
- 3. Command / Service / Human Exploration, USSF, SMC, Air Force,
Q Agency (CSA) Navy, National Weather Service, STRATCOM
LIC_] 4. Mission / Capability  Lunar Mission, Launch, Missile Defense,
Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control
n
& [| 5. Program / Node / Artemis, International Space Station, GBSD,
o Network MilSatCom, GPS, AFSCN, DSN, AOC
2\ 6. Project / System / SLS, Orion, Lunar Lander, Lunar Habitat,
n Segment Minuteman Ill, GPS Enterprise Ground

SysML and UAF are intended for modeling Systems and Enterprises, respectively,
... S0 they can and should complement one another
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Architecture Tiers
For the Space Exploration Domain...

Architecture Tier Examples

1. Community / Defense, Intelligence, Space Exploration,
Domain Earth Observation, Transportation, Commerce
$ 2. Department / Office / DOD, DOC, DOT, IRS, NASA, NOAA, FAA,
R Administration FBI, National Security Council, White House
- 3. Command / Service / Human Exploration, USSF, SMC, Air Force,
Q Agency (CSA) Navy, National Weather Service, STRATCOM
LIC_] 4. Mission / Capability  Lunar Mission, Launch, Missile Defense,
Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control
n
& [| 5. Program / Node / Artemis, International Space Station, GBSD,
o Network MilSatCom, GPS, AFSCN, DSN, AOC
CQ, 6. Project / System / SLS, Orion, Lunar Lander, Lunar Habitat,
n Segment Minuteman Ill, GPS Enterprise Ground

SysML and UAF are intended for modeling Systems and Enterprises, respectively,
... S0 they can and should complement one another
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Multi-Tier Enterprise Modeling
Only use the steps needed for each level and situation

2 UAF Enterprise Architecture Guide for UAF st emiosi i e
e e el g _—
Step 0 - Step 9 —
Plan-and
. Actual
1 | Prepare for Bosotrces
i Architecting : .

Step 1 - o == Realization - Pioiacts
Drivers & P
Chall Portfolio

alienges I~~*~ Management

Swe i E= B2 | Enterprise

Capabilities Step 3 -

Ope_rataonal Stn 4= 'Step 5_ A B c
Architectures =
(Logical) — Service — Resource -
Architectures Architectures
PR ¢

(Black Box) (Physical)
-
P - - - L = ~~ I ~
&
i

—
,’f ’/‘f

- -
- iy
- ,‘ - I / N
_-" 1\ I /
- \ I I/
\ I /
\' | 4 y
Step 7 - e
Security s | =Security E ‘ Security
Operational : = l}::sltﬁz:::r:)s . Step 6. A(:::ﬁg::;r:)s w=—F Step 6 - l?;::sltﬁg:lucree)s
Ar::]hiteétures Step4- Step 5- Per.sonnel Step 4 - Step 5- Per-sonnel Step 5- Pe(sonnel
(Logical) Service — Resource — Architectures | Service — Resource — Architectures | Resource — Architectures
Y Architectures  Architectures ~(Organizational) Architectures  Architectures  (Organizational) Architectures  (Organizational)
(Black Box) (Physical) (Black Box) (Physical) (Physical)
. \_ Syste VAN Syste J\ SystemZ




ISO 42020 — Architecture Processes

EA Guide focus on “elaboration” of architecture with Models & Views
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Architecture

Evaluation

Architecture

Conceptualization

Problem Space Definition,
Architecture Objectives,
Critical Success Criteria,
Solution Space Definition

Architecture Models & Views,
Architecture Descriptions

Evaluation Results, Evaluation
Findings & Recommendations

ISO/IEC 42020
Core Architecture
Processes

Focus of EA
Guide for UAF

Architecture

Elaboration
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Architecture Used by Other Processes
Governance & Management as a Basis for Enterprise Decisions

ISO/IEC 42020 - ]
hi Architecture <
Architecture Governance . | |
~~d Architecture views
Processes . S~ for decision
Management Directives & Guidance S /Support
Plans & Status \\\
Architect Architecture views far s
JCHIES CREIlE <_____ management reviews \
Management T ==L & assessments \‘
~
~
_ Management Sso :
Execution Instructions & Guidance S 1
Plans & Status \ ]
\ II
|
1 /
Architecture Conceptualization I’ /
:l, /4 //
/4 7
: iR
Architecture >
Evaluation S 2
N
\
\
\
_ Enablement ’|
Architecture Requests & Feedback R4
e Process Enablers

&

Reposit -
epositor . ——
P y ~ Architecture Enablement X &l Reference models,

patterns, templates, etc and
models for architecture repository




%%% UAF Specification at a glance

OBJECT MANAGEMENT GROUP®

EA Guide A

i HG&IE — (EAG)
NN Coniewonk
Specification

P

View specifications organized in
domains and model klnds (Grid) l

UAF v1.2

P —3':..

it -H‘
i §§§§£ §

| ‘iﬁs
IR

)

UAF Prefite Modeling Language

based on SysML {JAFP)}-(UAFML)
UAF v1.2

Copyright © 2022 OMG. All rights reserved.
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Language Framework
Metamodel Metamodel = | J
; J - o
\ < I'he Modeling
Modeling Architecture / ANOISraND
Language Framework ’g] I ] (’/ ~1& C]J ) -
: Esért];?i)(()n L x:gxpsopi)net;fications
* Semantics * Domain Metamodel
Modeling
Profile
Modeling
Workflow
Modeling _/_' Modeling /
Patterns Methodology
Architecture
Modeling Description
Templates

Architecture
Models

\»

Architecture
Views

y

—




Progression from Architecture Drivers to Implementation and

Deployment of Capabilities

Summary & Overview'

L i

* The domains present a logical and

systematic flow of architecting precepts _\

i

I.  Concerns drive a strategic plan

e

I. The strategic plan deploys capabilities in ST ‘
phases addressing gaps and shortfalls |

lll. Capabilities are implemented by Services ‘
conceptual operations -

IV. Concepts are implemented through
: Resources
services, resources and personnel
nda ‘

V. Resources comply with standards

"

VI. Risk and threats are mitigated through
security & protection controls
(of resources and operations)

VII. Requirements are understood
and communicated

VIll. Plans deliver the resources

IX. Resources are verified

UAF provides a complete set of modeling domains as basis for

defining the necessary architecture views of an Enterprise
68

L Personnel ]

Security ‘
-
Projects ‘
-

Actual Resources ‘
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Language

Metamodel \

F Framework
Metamodel

Modeling
Language

\

Architecture
Framework

*  Syntax
« Notation
« Semantics

}

+ Viewpoints

» View Specifications

UAF

Modeling
Profile

w’ OMG UNIFIED
IRy /RCHITECTURE

FRAMEWORK m™

PROFILE

Modeling

T

« Domain Metamodel

)

Patterns

Modeling
Templates

\»

Modeling
Methodology

Architecture
Models

wi’ OMG UNIFIED
RIAR /RCHITECTURE

FRAMEWORK

Modeling

Workflow

Architecture
Description

Architecture

Views

/




Appendix A

Enterprise Architecture,Based
. Portfolio Management:

S Architectural Views of the
mpr.ise Portfolio Elements
== James N Martin

Distinguished Engineer
Aerospace Corporation

-

Systems Engineering Forum
15 February 2022

© 2022 The Aerospace Corporation



UAF Key Elements
Focus on top tier for Portfolio Management

<r
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v’ Drivers
v' Challenges
v Opportunities

These provide
the proper
justification

for Capabilities

Agent
Capabity )<« ExXnibits| | Actual Actual High Level
Exhibits || ENterprisePhase Organisation || Need
Trace To _
OperationalActivity \‘ Performs | Operational Known What (Loglcal
i S Analysis)
\ Role Resource ¥
: 1 Consumes _
, Service
1/~ Service Service .
Impl t ;
et o O, Eoutain] —{SSUSE] | Lovr
! Implements} (Abstraction)
|
|
Implements Resource IF
Function )< Astual How (Orgs/
Performs Resource Actual
Delivers | Organisation Systems)
ProjectActivity < ActualProject Actual Delivered
erforms Milestone Organisation || by

Need to examine various factors that will help identify which Capabilities in the
Enterprise have gaps and shortfalls with respect to causing desired Effects
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Conceptual Schema for Architecture-Based

Strategic Technical Planning

[Has]

Architectural
Description

describes the architecture
to transform

\L[Gﬂuemed by]

Viewpoint

rad

b

[A ddreé&eﬂ

Concern

The
Enterprise

Enterprise Phase

... and has a

Driver

Presented

by Motivated by

> [ Whole Life ] purposeful endeavor
‘ Enterprise
\ v
Enterprise ] [ Enterprise ]
Goal Vision

Challenge

4 Motivated by

Affects Actual State |

Opportunity

Impacted by

Desires Actual Effect

—
[ Capability ] Outcome
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Challenges & Opportunities to be Identified
for Achieving Enterprise Transformation

|Cha||enges=
A

Drivers

* Demand

* Competition
* Laws

* Regulations
* People

* Technology
* Investment
* Revenues

Pe

A

>| Opportunities |

> Capabilities
\l' Capabilities

| Effects |

!

Enterprise
State

| |

Work
Processes

rformers Resources

Outcomes

* Products

* Services

* Revenues

* Earnings
 Share Price

* Market Share
* Jobs

* [nnovation

Functions

ctivities




Model Elements for Portfolio Management
Enhancements needed in the DMM

Driver (from driving documents)
— Thing that forces to work or act

— That which urges you forward
Enterprise State

— Condition with respect to
circumstances or attributes

Outcome

— Something that happens or is produced
as the final consequence or product

Capability
— Ability to do something
Effect

— A phenomenon that follows and is
caused by some previous phenomenon

Challenge
— A demanding or stimulating situation
— A call to engage in a contest or fight

Opportunity

— A possibility due to a favorable
combination of circumstances

Risk
— A source of danger

— A possibility of incurring loss or
misfortune

Mission
— special assignment or operation
assigned to a person or group intended

to carry out specific objectives
— Note: Bring this back from UPDM

Note: Only the Capabilities and Work Processes (ie, operational activities)
are in DMM. Other elements need to be added.




Example Elements
These things provide the context in which Capabilities are assessed

D Fivers « Preserve and protect supply chain by investing in modernization efforts
* Maintain continuity during degraded or disrupted environments

» Access to and awareness of new and emerging markets and customers

Challen §[=4=] | - Availabilty of necessary industrial base capabillies and skill

» Explosion in data from large variety of sources and methods

* Social media products and services are proliferating

O p po rtu N |t| ‘=e7 | * Ubiquitous broadband connectivity from space

* Everything is Web-enabled — connections are low cost and easy to make

» Customer satisfaction with our products and services

Effe CtS « Increasing value for shareholders and owners
» Continuous peace and prosperity

 Security and well being of our customers and end users

O UtCO mes - Affordable access to high-value products and services

* Value delivery in a timely and effective manner

75

* Anticipate rapid emergence of competitor’s capabilities and service offerings



Example Measures
These things are measurable

» Extent of relevance to the enterprise

D nve IS « Degree of urgency
* Extent of difficulty
* Extent of difficulty
C h al I en g €S * Degree of criticality
i * Probability of happening
O ppo rtu n Itl €S § Magnitude of consequence if this comes about

» Measure of Effect (MOE)
Eﬂ:e CtS * Measure of Success (MOS)

* Probability of happening
O UtCO m es * Magnitude of impact on enterprise success or viability
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What should motivate the Enterprise to change?
Drivers & Challenges for basis for identification of Opportunities

— [Has] Architecteral describes the architecture
{ J Description to transform
[Governed by]

o R

Viewpoint The
) [Addre;ses] .
¥ Enterprise

[ Concern ]

~
7

Enterprise Phase

... and has a

> [ Whole Life } purposeful endeavor
Enterprise
Driver
Presented \1/ \1, :
Motivatedby [ Enterprise ] [ Enterprise ]
L Goal Vision
[ ChaIIenge
Motivated b . Affects N

VSR — Actual State
4‘ impacted by Desires Actual Effect

| I Actual
[ Capability J l Outcome I

J




Sample View

Strategic Motivation View: Drivers - Challenges >
Opportunities = Goals - Outcomes

78

Strategic Structure [ &

Enterprise Motivation View ])

Diagram name

Enterprise M otivation View

Author may

«WholeLifeEnterprises
Whole Life Enierprise 1 Creation date 9/11/20 2.07 PM
Modification date || 3/22/21 510 PM
EnableFor «EnterpriseVision» @ SO IEEITIS
________ fl — —Continue to grow the enterprise
Vision 1 within the next 5 years to include
I XX% growth in users and XX%
«EnduringTasks E‘ e growth in capability
Grow Enterprise | - :
. L
| | | eabstractions
- — — — 3 aDrivers zabstractions | |
|
: CE:::;?:IIO” " «PresentedBy» | Jeabstractions |
- ! ! '
l = «Challengex» «Opportunity» | |
' Accesstonew < — — — — — Social Media L) adeddss  Affectsy
| «PresentedBy» markets «MotivatedBy» Proliferation | | |
| - ~ | | - |
| — = «Drivers ~ | | - |
- . T -
I |Supply Chain Preservation ~ peese | | | ~ whlfects» |
o sMotivatedBy»~ -, — T - |- |
[ — «PresentedBy» P e
Lo T - ~ N I S |
- _ ~ -
| | «Challengens «Opportunitys : T~ -~ ; - whffects» |
- IndustrialBase < — — — — — — — — Webbased | - — ~_ _ _ _ _ _ _ _ Riske AT _ | I
A «PresentedBy» _ | Availability |  «MotivatedBy» Connectivity : «Affects» Risk 2 | I
- -~ - [
- - -
[ -~ S~ | - I |
| | aDrivers - _ | ~ “wAffects» | |
I 1 | "|Continued Operations «MotivatedBy» ~ ~ _ Lo~ |
| T . «PresentedBy» l
| | | - < «Dpportunity» wAffectss | |
Lo ' e L Ubiquitous Space- |« — — — — — _ i e
Lo | | Management of «MotivatedBy» based Broadband «hffects» | !
| Large Data I |
Lo |
o : | | : |
| . |
b | «MotivatedBy» «EnterpriseGoal» S
Lo e Provide Ongoing Protection |
[ | t isePh = h 1 - - - = l «ActualOutcomen
ro aMotivatedBy» BRIl o8 A58 = (OphESe |~ cmpactedsy» | Customers Secure
et Id ="21 e _ |
! : = I‘ﬂlE{B“ \
| | «lmpactedBy» | whActualOutcomes
| i I Timely Delivery of Value
| | _ _ _ _ JCMﬁOlEatEdBJ’» 7777777777777777777777777777 «EnterpriseGoal» ) «ImpactedBy» _|—
| Deliver To End Users Rapidly == |
[ «MotivatedBy» enterprisePhase = Tphase1 - — — — — — —
ld ="20" T e = - wActualOutcomen
Text="" «ImpacledBy» Access to affordable and
high-value products
A




Sample View

Strategic Motivation View: Drivers - Challenges >
Opportunities = Goals - Outcomes

Strategic Structure [ & Enterprise Motivation View ])
«WholeLifeEnterprises
Whole Life Enterprise 1
EnableFor «EnterpriseVisions @ aVisionStatements P
________ . — —{Continue to grow the enterprise
= Vision 1 within the next & years to include
| X% growth in users and X%
«EnduringTasks E‘ L growth in capability
Grow Enterprise | _ !
T | :
abstraction
-— — — > aDrivers :«abstractiunn : lﬂ '
: CCE):'\t;;E:Ln = «F'resentedEiy» | |zabstractions |
- _ l | I
! I aChallengex «Opportunitys |
! Accesstonew © — — — — — | Social Media ) wAmects»  TReke AU|  eAffects»
I «PresentedBy» _ markets «MotivatedBy» Proliferation | | Risk 1 |
| - A -
-— . | | - |
| — > aDrivers ¥ S e -
[ I .7 [
; : -~ Center of Uni -
bl Supply Chain Preservation . ~ . jD;“ngf; =" | _ | | whAffectss |
o ahotivatedBy» ~ -, — T - - | -
I | = . «PresentedBy» - = - _ > |
| | T - ~ A | _ - - _ |
L - — N - —
- «Challenges B «Opportunitys : ~— . - «Affects» |
L Industrial Base < — — — — — — — — Web-based = — — ~ _ _ _ _ _ _ _ _ yeRiskn A _ _ I '
L «PresentedBy» _ | Availability | «MofivatedBy» Connectivity : «Affecis» . Risk 2 I :
- Il -
! ! - F T - - I 7 | |
| | - aDrivers -~ | -~ whAffectss | |
[ | Continued Operations 5 edB aMotivatedBy» ~ — __ L, - - | |
resente:
| | | T -~ & - y» «Opportunitys : «Affectss | |
L | -~  «Challenge» | _ _ _ _ _ _ _ _ Ubiquitous Space- « — — — — _ _ | eRiske A| "7 r—F— -
[ ! | Management of «MotivatedBy» based Broadband Risk 3 ! |
| La Data wAffects» I |
I ' rge o
| |
79 Ly . [



X¥% growth in users and XX%

o — Continue to grow the enterprise  —
_)( Vision 1 ‘ <‘wrthin the next S years to include

«EnduringTask» B‘ L growth in capability
Grow Enterprise |- _ :
[
T . . .
| | wabstractions
Jr— | Strategic Motivation
3y» |xabstractions | = =
[ -
| . | View: Drivers >
- «Challengex «Opportunitys | | Affect
Accesstonew = - — — _ —|  Social Media L s Risks AU|  «Affectsy Ch a”enges 9
_ markets «hlotivatedoy» Proliferation [ | Risk 1
o, | | = - O [ [ 9
. | | . __Opportunities
- - Center of Universe | | ~ gAffectss |
i — _| Diagram for: - _ I 9 O
cMotvatedBys™ -, - \ T~ -  Goals utcomes
tedBy» - ~ = >
- - o N I —
«Challenges «Opportunitys : ~ - : . «Affects» !
IndustrialBase = — — — — — — — — Web-based .« — — ~ _ _ _ _ _ _ _ _ feRiske A _ _ '
_ 1 Availability | «MoiivaiedBy» Connectivity | wAffects» | Risk 2 | |
- _ | P | |
T~ | ~ “hffects» I :
«MotivatedBy» ~ — _ -
entedBy» : l & =~ | |
- «Opportunitys . = whffectss | |
- Ubiquitous Space- |« — — — _ _ _ | @®iske AT T P— 7= =
Management of «MotivatedBy» based Broadband Risk 3 |
aAffectss | |
Large Data I
| | |
| | I
«MotivatedBy» aEnterpriseGoals L | | |
______________________________ Provide Ongoing Protection | |
. ¥ - = = = whctualOutcomen
ente:pnfeF’hase = [Tphase 1 _«impactedBy» | Customers Secure
—————————————————————————————— Id="21 B [
Text="" o=
— 0w
«mpactedBy» | ~ sActualOutcomes
| .
EatEdB_‘-'"» ____________________________ «EnterpriseGoals «ImpactedBy» | — Timely Delivery of Value
Deliver To End Users Rapidly - - |
enterprisePhase = [“phase 1 i ——————
_______________________________ Id ="20" T - «ActualOutcomes
Text="" «impactedBy» Access to affordable and
high-value products




Sample View

Strategic States: Capability Effects View (Opportunities - Capabilities 2 Phases 2

Effects 2 Outcomes)
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Strategic Structure [ & Capability Effects View ] J

| «ImpactedBy»

Diagram name Capability Effects View
Author may

Creation date 9/14/20 10:35 AM
Modification date || 3/22/21 5:08 PM

I
i [
| 1

| v v
| | «Opportunity» «Opportunity» «Opportunity»
1 Social Media Web-based Ubiquitous Space-
| : Proliferation Connectivity based Broadband

v 13 Ed L3

I
| | ! \ / \ / \ | «Exhibits»
l | | \ / \ / \ |
| ! l \ 3 ) 4 \ «ActualEnterprisePhasex» ®
[«Enables» | [ \«Affects» weAffectss / \ «Affects» ; © ActualEfiects

! ! \ ’ ) ’ \ : - -==> Customer Satisfied
I i | \ / «Affects» \ , «hffects» {goal = Deliver To End LeadT
' | | \ / \ / : Users Rapidly, Provide
: | I \ /’ v A \ Ongoing Protection}

| I \ \ \ I
| |«Enables» | Risk» AT «Risks AV «Risk» AV |
! \ | Risk 1 Risk 2 Risk 3 LeadsT |
| ; eadslio :

i o e . = —— e e
. 1 I I | [ |
! \ | N | v N
! | | «ActualOutcomen | «ActualEffects
' | | «EnterprisePhases | Customers Secure | Shareholder Value
! | | Phase 1 | Increased
| | I-:Enables» ILeadsTo
: I I & ) I , T
! ; : «impactedBy» _ ~ I ; :

1 I iz I |
: ! ! WP ! | \
i | I : e I LeadsTo | !

——————— I
| | I ng Protection | DrivesAcquistionof : : :
' : : >hase = [“phase 1 | : |
! : | € -~ - | | | LeadsTo
! 1 I T i, v/ v/ I
! | | «mpactedBy» ~ ~ ~ — _ _ «ActualOutcomen |
: | | ~ | Timely Delivery of Value |
| I I «ImpactedBy» e BT St “'/
R s (OGS
! : S et «ActualOutcome»
: b e e e = — «ImpactedBy» Access to affordable
————————————————————————————————————————— and high-value products

(S S




Sample View

Strategic States: Capability Effects View (Opportunities = Capabilities 2
Phases =2 Effects 2 Outcomes)

Strategic Structure [ &l Capability Effects View | J
l' ____________________________ | «ImpactedBy»
; |- - - - T - T - - == | T T T e e RIS e RS R e S S RS e
l | | | Jii T e A e A A I e T SR ST i AT Ire A e e
| R v
| | «Opportunity» «Opportunity» «Opportunity»
I Social Media Web-based Ubiquitous Space-
| ' Proliferation Connectivity based Broadband
| ' LR K L
| I : \ / \ / \ | «Exhibits»
| | \ / \ / \
; I I \ / \ / :
| \ «ActualEnterprisePhasex»
' ' \ ) ’ \ = Ran i Customer Satisfied
: | I \ / «Affects» \ /- SIRCEER \ {goal = Deliver To End LeadsTo> - e
' : | \ / \ / A Users Rapidly, Provide
: | | TR \. o \ Ongoing Protection} :
| [ \ \ \ | |
| («Enables» | «Risk» AV «Risk» AV aRisk» AV | [ :
I
| , | Risk 1 Risk 2 Risk 3 i : | ' Causes
| S T ¥ ' S
' [ [ [ | I
. I | v | W |
' | | «ActualOutcomes | «ActualEffe
\ | | <EnterprisePhasex | ) Customers Secure . Shareholder
' | | Phase 1 | Increase
| , | «Enables» | LeadsTo
: | l N b ) | :
| | | «ImpactedBy» _ ~ lLeat:lsTo : '
| | o | I
: [ ! o | | |
I | | = | | N Eea_ds'l;o )
82 : ' f DrivesAcquistionOf R Eses (1) |




: __________ «impactedgy» : | “uoaﬁcation date || 3/22/21 5:08 PM |
cOpponunity;b :
diquitous Space-
1sed Broadband
GG P s T | e et J
/ \ | «Exhibits»
/ \ |
/ \ . =
/ \ «Affects» M {6 «ActualEffects
S NLE oy Customer Satisfied
caffects» | {goal = Deliver To End el Task 1
\ Users Rapidly, Provide
\ Ongoing Protection} ] |
| | [
«Ri‘\sk) N | | : |
Risk 3 LeadsTo | l | Causes Causes |
_____ y | - — = ot s )
| | | |
cActuaiC\)Vutcom» : : «ActualEffect» B
isePhasex | & Customers Secure | Shareholder Value : .
ase 1 , Increased Strategic States:
,LeadsTo onc .
B . | — Capability Effects View
I | |
LeadsTo ' i
| | ¢ (Opportunities 2
| cpe
|"nem o ' LeadsTo | : C
ement» | jie et 55
s e al Threats | | l
1ase = | phase 1 "Understood : , e Phasegs = Effects 2
| | l
\ l
- i Quitcomes)
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_____ |
I W
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-
————————————————————————————————————————— and high-value products




Sample View of Value Chain

Strategic States View: Missions -2 Effects = Conditions - Resources (Architectures,
Artifacts, Technologies, Software)

Strategic States [ 5 Strategic States | J |Diagramname ”S“alegic States |
types of sach |Aulhar ” may |
s = - = _ [Creation date  |[ 101220 11:25 AM |
- | =~ T - [modication date || 322721 6:14 Pu_|
- — — - —
-7 I - - -
aACtuzIOutsomes - 7 aActualEftects aActusEntprisePhases [_(5 == - o
Timely Delive LeadsTo Customer MapsToMission Provide Global __ _PreculetVia _ B o
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Conceptual Schema for Architecture-Based
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Sample Query of EA Model

Continued Operations (Driver) Impact Map
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Sample Query of EA Model

Industrial Base Availability (Challenge) Impact Analysis Diagram
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Sample Query of EA Model
Web-based Connectivity (Opportunity) Impact Analysis Diagram
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Sample Query of EA Model

Web-based Connectivity (Opportunity) Impact Analysis Diagram

Strategic Structure [
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Sample Query of EA Model
Risk 2 (Actual Risk) Impact Analysis Diagram

Strategic Structure [ [%2 CoU3 ]J
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Sample Query of EA Model
Risk 2 (Actual Risk) Impact Analysis Diagram

Strategic Structure [ [ CoU3 ]
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Sample Query
Risk 2 (Actual Risk)
Impact Analysis
Diagram
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Sample Query of EA Model

Challenges to Project Thread - Diagram View

Strategic Structure

Example Report Query- Diagram View ]J

Challenges=> Opportunities—=>
Capabilities=> Projects
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Sample Query of EA Model
Challenges to Project Thread - Relationship Map View
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Sample Query of EA Model
Challenges to Project Thread - Relationship Map View

Challenges-> Opportunities->
Capabilities=> Projects

E-IBlock Chain Implementation «Opportunity» & ©Secure Digital Networks «Capability»

/ ] Access to new markets «Challenge» & —===———

TR
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s
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A /
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gl ,% E-]High Capacity Terminal Develoment «Opportunity» & =—— ©Mobile Customer Interface «Capability» B —
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\\\
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Sample Query of EA Model
Challenges to Project Thread - Relationship Map View
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Sample Query of EA Model

Project to Challenges Thread — Table View (Meta-chains)

109

# | Mame | Capability | Opportunity Challenge Evokes Opportunity
1 ~4 Project 1
@ Mobile Customer Interface ] High Capacity Terminal Develoment |l Upload Speed Threshold
2 ) Froject 2 @ Space-based Data Relay L] ubiquitous Space-based Broadband  |[_] Management of Large Data
L] Meet Required Downlink Throughput
@ Commercial Grade Encryption L] Public/Private Key Development L] upload Speed Threshold
. AT Project 3 L] web-based Connectivity L] pata Encryption
g Access to new markets
g Management of Large Data
@ Timely Delivery of Space-based Broadt| ] Social Media Proliferation ] Access to new markets
i AT Project 4 @ Encrypted Data Transmision L] web-based Connectivity L] management of Large Data
L] Public/Private Key Development L] upload Speed Threshold
g Data Encryption
@ Home-based Broadband Delivery ] Public/Private Key Development L upload Speed Threshold
@Timely Delivery of Ground-based Broad 2] Social Media Proliferation L] Data Encryption
5 4J Project 5 @ Timely Delivery of Space-based Broadt|[] Fiber Data Transmission update ] Access to new markets
L] web-based Connectivity ] Management of Large Data
L] Meet Required Downlink Throughput
@ Home-based Broadband Delivery L] Public/Private Key Development L] upload Speed Threshold
. AT Project 6 @ Encrypted Data Transmision L] social Media Proliferation L] pata Encryption
@ Commercial Grade Encryption L] web-based Connectivity ] Access to new markets
g Management of Large Data
@ Home Customer Interface L] Public/Private Key Development L] upload Speed Threshold
. AT Project 7 @ Timely Delivery of Space-based Broadt|[—] Web-based Connectivity L] Data Encryption

@ Encrypted Data Transmision

L] social Media Proliferation

Q Access to new markets

g Management of Large Data



Sample Query of EA Model

Project to Challenges Thread — Table View (Meta-chains) —

(Expanded View)

# | Name I Exhibits Capability Applies to / Association | Opportunity Evokes / Abstraction Challenge Evokes Opportunity
1|~ Project1 |
,x© Exhibits[Project 2 -> Mobile Customer Interface] @ Mobile Customer Interface ’n@) Exhibits[Project 2 -> Mobile Customer Interface] =] High Capacity Terminal Develoment | -7 Evokes[Upload Speed Threshold -> High Capacity Terminal Develoment] =] upload Speed Threshold
-© Bxhibits[Project 2 -> Space-based Data Relay] (C) space-based Data Relay .77 AppliesTo[High Capacity Terminal Develoment -> Mobile Customer Interface] '] ubiquitous Space-based Broadband |-, Evokes[Management of Large Data -> High Capacity Terminal Develoment] =] Management of Large Data
2 _?J Project 2 ,n? Exhibits[LEO Satellite Constellation -> Space-based Data Relay] 3 Evokes[Meet Required Downlink Throughput -> High Capacity Terminal Develoment] = Meet Required Downlink Throughput
.1 AppliesTo[Ubiquitous Space-based Broadband -> Space-based Data Relay] . Abstraction[Grow Enterprise -> Ubiquitous Space-based Broadband]
/3\© Exhibits[Project 2 -> Space-based Data Relay] ‘,'\ Evokes[l of Large Data -> | Space-based dband]
,': Evokes[Meet Required Downlink Throughput -> L Space-based d j]
,x© Exhibits[Project 3 -> Commercial Grade Encryption] © Commercial Grade Encryption . AppliesTo[Public/Private Key Development -> Commercial Grade Encryption] Q Public/Private Key Development ,': Evokes[Upload Speed Threshold -> Public/Private Key Development] =] upload Speed Threshold
’»© Exhibits[Project 3 -> Commercial Grade Encryption] £ web-based Connectivity ,': Evokes[Data Encryption -> Public/Private Key Development] ] pata Encryption
3 «?J Project 3 /,.© Exhibits[Project 6 -> Commercial Grade Encryption] .7} Abstraction[Grows Enterprise -> Web-based Connectivity] [ Access to new markets
’,'\ AppliesTo[Web-based Connectivity -> Commercial Grade Encryption] } Evokes[Access to new markets -> Web-based Connectivity] =] Management of Large Data
’,'\ Evokes[Management of Large Data -> Web-based Connectivity]
,w© Exhibits[Project 4 -> Timely Delivery of Space-based Broadband] © Timely Delivery of Space-based Broadt ,,.© Exhibits[phase 1 -> Timely Delivery of Space-based Broadband] g Social Media Proliferation ,': Abstraction[Grow Enterprise -> Social Media Proliferation] =] Access to new markets
,x© Exhibits[Project 4 -> Encrypted Data Transmision] @ Encrypted Data Transmision ’»@) Exhibits{lHome-based Broadband Delivery -> Timely Delivery of Space-based Broadband] £ web-based Connectivity L7 Evokes[Access to new markets -> Social Media Proliferation] =] Management of Large Data
© Maps To Capability[Uplink Commands -> Timely Delivery of Space-based Broadband] | Public/Private Key Development . Abstraction[Grow Enterprise -> Web-based Connectivity] =] upload Speed Threshold
),.© Maps To Capability[Downlink Data -> Timely Delivery of Space-based Broadband] ’,'\ Evokes[Access to new markets -> Web-based Connectivity] =] pata Encryption
: Abstraction[phase 2 -> Timely Delivery of Space-based Broadband] 1 Evokes[Management of Large Data -> Web-based Connectivity]
.': Abstraction[Orbital Mechanics -> Timely Delivery of Space-based Broadband] ,': Evokes[Upload Speed Threshold -> Public/Private Key Development]
,': Abstraction[User Base Speed Needs -> Timely Delivery of Space-based Broadband] ,': Evokes[Data Encryption -> Public/Private Key Development]
.77 Abstraction[SWaP Requirements -> Timely Delivery of Space-based Broadband]
)>.© Exhibits[Mobile-based Broadband Delivery -> Timely Delivery of Space-based Broadband]
/».© Exhibits[Capability Provider -> Timely Delivery of Space-based Broadband]
a 4?;[ Project 4 /w? Exhibits[phase 2 -> Timely Delivery of Space-based Broadband]
.7 Abstraction[Phase 1 -> Timely Delivery of Space-based Broadband]
.77 Abstraction[Phase 2 -> Timely Delivery of Space-based Broadband]
§ei AppliesTo[Social Media Proliferation -> Timely Delivery of Space-based Broadband]
’,'\ AppliesTo[Web-based Connectivity -> Timely Delivery of Space-based Broadband]
- Exhibits[Project 4 -> Timely Delivery of Space-based Broadband]
-© Bxhibits[Project 7 -> Timely Delivery of Space-based Broadband]
,@) Exhibits[Project 5 -> Timely Delivery of Space-based Broadband]
7\ AppliesTo[Public/Private Key Development -> Encrypted Data Transmision]
;.© Exhibits[Project 6 -> Encrypted Data Transmision]
,n© Exhibits[Project 4 -> Encrypted Data Transmision]
’»@) Exhibits[Project 7 -> Encrypted Data Transmision]
,x© Exhibits[Project 5 -> Home-based Broadband Delivery] © Home-based Broadband Delivery ’»@ Exhibits[Project 6 -> Home-based Broadband Delivery] g Public/Private Key Development ,': Evokes[Upload Speed Threshold -> Public/Private Key Development] Q Upload Speed Threshold
-9 Bxhibits[Project 5 -> Timely Delivery of Ground-based Broadband] (C) Timely Delivery of Ground-based Broad -© Exhibits[Project 5 -> Home-based Broadband Delivery] | social Media Proliferation .-} Evokes[Data Encryption -> Public/Private Key Development] =] Data Encryption
,»© Exhibits[Project 5 -> Timely Delivery of Space-based Broadband] © Timely Delivery of Space-based Broadt 7\ AppliesTo[Public/Private Key Development -> Home-based Broadband Delivery] =] Fiber Data Transmission update ’,'\ Abstraction[Grow Enterprise -> Social Media Proliferation] [ Access to new markets
1 AppliesTo[Social Media F -> Home-based dband Delivery] |E] web-based Connectivity 1 Evokes[Access to new markets -> Social Media Proliferation] =] Management of Large Data
‘,.© Exhibits[Ground Terminal Architecture -> Timely Delivery of Ground-based Broadband] L7 Evokes[Access to new markets -> Fiber Data Transmission update] =] Meet Required Downlink Throughput
. AppliesTo[Fiber Data Transmission update -> Timely Delivery of Ground-based Broadband] .71 Evokes[Management of Large Data -> Fiber Data Transmission update]
© Bxhibits[Project 5 -> Timely Delivery of Ground-based Broadband] .~ Evokes[Upload Speed Threshold -> Fiber Data Transmission update]
)>.© Exhibits[phase 1 -> Timely Delivery of Space-based Broadband] ’,'\ Evokes[Meet Required Downlink Throughput -> Fiber Data Ti update]
/,.© ExhibitsflHome-based Broadband Delivery -> Timely Delivery of Space-based Broadband] : Abstraction[Grow Enterprise -> Web-based Connectivity]
’,.© Maps To Capability[Uplink Commands -> Timely Delivery of Space-based Broadband] ,4: Evokes[Access to new markets -> Web-based Connectivity]
’n@) Maps To Capability[Downlink Data -> Timely Delivery of Space-based Broadband] ,",'\ Evokes[Management of Large Data -> Web-based Connectivity]
.73 Abstraction[phase 2 -> Timely Delivery of Space-based Broadband]
5 «}«T Project 5 /: Abstraction[Orbital Mechanics -> Timely Delivery of Space-based Broadband]

’,'\ Abstraction[User Base Speed Needs -> Timely Delivery of Space-based Broadband]
,': Abstraction[SWaP Requirements -> Timely Delivery of Space-based Broadband]
’,.@ Exhibits[Mobile-based Broadband Delivery -> Timely Delivery of Space-based Broadband]
)n@) Exhibits[Capability Provider -> Timely Delivery of Space-based Broadband]

,a© Exhibits[phase 2 -> Timely Delivery of Space-based Broadband]

7\ Abstraction[Phase 1 -> Timely Delivery of Space-based Broadband]

.77 Abstraction[Phase 2 -> Timely Delivery of Space-based Broadband]

.7 AppliesTo[Social Media Proliferation -> Timely Delivery of Space-based Broadband]
A AppliesTo[Web-based Connectivity -> Timely Delivery of Space-based Broadband]
;.© Exhibits[Project 4 -> Timely Delivery of Space-based Broadband]

/1\@ Exhibits[Project 7 -> Timely Delivery of Space-based Broadband]

_© Eyhibite[Proiect 5 -> Timelv Delivery of Snace-baced Broadband]




Sample Query of EA Model

Challenges to Project Thread — Table View (Meta-chains)

# | ~ Name | Opportunity

Capability Project

] Fiber Data Transmission update
] High Capacity Terminal Develoment
] Public/Private Key Development

O

Upload Speed Threshold

Size Satellite with Enough Propellant to Perfol

Prioritize User Upload/Download

Meet Required Uplink Throughput

] High Capacity Terminal Develoment
] Fiber Data Transmission update
] ubiquitous Space-based Broadband

[ 00O

Meet Required Downlink Throughput

] Fiber Data Transmission update
] High Capacity Terminal Develoment
] web-based Connectivity

] ubiquitous Space-based Broadband

] I;I Management of Large Data

7 ] industrial Base Availability
] Public/Private Key Development
] Block Chain Implementation

a8 Q Data Encryption

111

@ Timely Delivery of Ground-based Broadba| & Ground Terminal Architecture

@ Mobile Customer Interface 4 Project 5
@ Encrypted Data Transmision —~¢J Project 2
@ Commercial Grade Encryption —~¢J Project &
@ Home Customer Interface 4T Project 4
@ Home-based Broadband Delivery e Froject 7
4T project 3
@ Home-based Interface

@ Mobile Customer Interface Froject 2
@ Timely Delivery of Ground-based Broadba Ground Terminal Architecture
@ Mobile-based Broadband Delivery Project 5

@ Space-based Data Relay

@ Timely Delivery of Ground-based Broadba
@ Mobile Customer Interface

@ Timely Delivery of Space-based Broadban
@ Home Customer Interface

@ Commercial Grade Encryption

@ Mobile-based Broadband Delivery

@ Space-based Data Relay

LEO Satellite Constellation
Ground Terminal Architecture
Froject 5

Project 2

phase 1 : Phase 1

Home-based Broadband Delivery
Mobile-based Broadband Delivery
Capability Provider

phase 2 : Phase 2

Froject 4

Froject 7

Home-based Interface

Project 3

Project 6

LEQ Satellite Constellation

?tt@%t@ﬂ%%@%%??%gﬁ

@ Encrypted Data Transmision -¢:—r Project &

@ Commercial Grade Encryption —~¢J Project 4

() Home Customer Interface T Project 7

@ Home-based Broadband Delivery T Project 3

@ Secure Digital Networks Home-based Interface
4 project 5
I e - L



Sample Query of EA Model
Challenges to Project Thread — Table View (Meta-chains) - Expanded

# | Name | Evokes / Abstraction Opportunity Applies To / Abstraction | Capability Exhibits / Applies To / Abstraction Challenge to Project
.77 Abstraction[Access to new markets -> enduring Task 1] = social Media Proliferation ,"," Abstraction[Social Media Proliferation -> Risk 1] ©Timely Delivery of Space-based Broadban ,’.© Exhibits[phase 1 -> Timely Delivery of Space-based Broadband] F@ phase 1 : Phase 1
L Evokes[Access to new markets -> Social Media Proliferation] |[=] Fiber Data Transmission update ,",'\ Abstraction[Social Media Proliferation -> Deliver To End Users Rapidly] © Home-based Broadband Delivery /a© Exhibits{lHome-based Broadband Delivery -> Timely Delivery of Space-based Broadlt é Home-based Broadband Delivery
.77 Evokes[Access to new markets -> Fiber Data Transmission up¢ =] Web-based Connectivity .77 AppliesTo[Social Media Proliferation -> Timely Delivery of Space-based Broad ©Timely Delivery of Ground-based Broadba /,.© Maps To Capability[Uplink Commands -> Timely Delivery of Space-based Broadban @° Mobile-based Broadband Delivery
,*’,'\ Evokes[Access to new markets -> Web-based Connectivity] | Block Chain Implementation ,",'\ AppliesTo[Social Media Proliferation -> Home-based Broadband Delivery] © Home Customer Interface ,7.© Maps To Capability[Downlink Data -> Timely Delivery of Space-based Broadband] %T Capability Provider
.77 Evokes[Access to new markets -> Block Chain Implementation| ,«’,'\ AppliesTo[Fiber Data Transmission update -> Timely Delivery of Ground-base| © Commercial Grade Encryption ,",'\ Abstraction[phase 2 -> Timely Delivery of Space-based Broadband] F@ phase 2 : Phase 2
,",'\ Abstraction[Web-based Connectivity -> Risk 1] © Secure Digital Networks .- Abstraction[Orbital Mechanics -> Timely Delivery of Space-based Broadband] -?J Project 4
L7 Abstraction[Web-based Connectivity -> Risk 2] .- Abstraction[User Base Speed Needs -> Timely Delivery of Space-based Broadband] -91 Project 7
,",'\ Abstraction[Web-based Connectivity -> Deliver To End Users Rapidly] ,",'\ Abstraction[SWaP Requirements -> Timely Delivery of Space-based Broadband] —QJ Project 5
,«’,'\ Abstraction[Web-based Connectivity -> phase 1] ,’.© Exhibits[Mobile-based Broadband Delivery -> Timely Delivery of Space-based Broad &J Project 6
,",'\ AppliesTo[Web-based Connectivity -> Timely Delivery of Space-based Broadb; /a© Exhibits[Capability Provider -> Timely Delivery of Space-based Broadband] & Ground Terminal Architecture
.7 AppliesTo[Web-based Connectivity -> Home Customer Interface ] /7.© Exhibits[phase 2 -> Timely Delivery of Space-based Broadband] 2| Home-based Interface
,",'\ AppliesTo[Web-based Connectivity -> Commercial Grade Encryption] ,",'\ Abstraction[Phase 1 -> Timely Delivery of Space-based Broadband] —QJ Project 3
,",'\ AppliesTo[Block Chain Implementation -> Secure Digital Networks] ,",'\ Abstraction[Phase 2 -> Timely Delivery of Space-based Broadband] @ Mobile Device Software
.- AppliesTo[Social Media Proliferation -> Timely Delivery of Space-based Broadband;
.- AppliesTo[Web-based Connectivity -> Timely Delivery of Space-based Broadband]
,. Exhibits[Project 4 -> Timely Delivery of Space-based Broadband]
;.© Exhibits[Project 7 -> Timely Delivery of Space-based Broadband]
1 £ Access to new markets ;.© Exhibits[Project 5 -> Timely Delivery of Space-based Broadband]
/‘n© Exhibits[Project 6 -> Home-based Broadband Delivery]
,. Exhibits[Project 5 -> Home-based Broadband Delivery]
,",'\ AppliesTo[Public/Private Key Development -> Home-based Broadband Delivery]
,': AppliesTo[Social Media Proliferation -> Home-based Broadband Delivery]
/7.© Exhibits[Ground Terminal Architecture -> Timely Delivery of Ground-based Broadba
,",'\ AppliesTo[Fiber Data Transmission update -> Timely Delivery of Ground-based Broi
;.© Exhibits[Project 5 -> Timely Delivery of Ground-based Broadband]
;.© Exhibits{lHome-based Interface -> Home Customer Interface ]
/‘n© Exhibits[Project 7 -> Home Customer Interface ]
,",'\ AppliesTo[Public/Private Key Development -> Home Customer Interface ]
.- AppliesTo[Web-based Connectivity -> Home Customer Interface ]
,»: AppliesTo[Public/Private Key Development -> Commercial Grade Encryption]
/‘n© Exhibits[Project 3 -> Commercial Grade Encryption]
;.© Exhibits[Project 6 -> Commercial Grade Encryption]
.- AppliesTo[Web-based Connectivity -> Commercial Grade Encryption]
;.© Exhibits[Mobile Device Software -> Secure Digital Networks]
.72 AppliesTo[Block Chain Implementation -> Secure Digital Networks]
,': Evokes[Data Encryption -> Public/Private Key Development] | Public/Private Key Development [ ,'7. AppliesTo[Public/Private Key Development -> Encrypted Data Transmision] © Encrypted Data Transmision x: AppliesTo[Public/Private Key Development -> Encrypted Data Transmision] —9;[ Project 6
,",'\ Evokes[Data Encryption -> Block Chain Implementation] = Block Chain Implementation ,",'\ AppliesTo[Public/Private Key Development -> Commercial Grade Encryption] © Commercial Grade Encryption ,’.© Exhibits[Project 6 -> Encrypted Data Transmision] AQJ Project 4
.7 AppliesTo[Public/Private Key Development -> Home Customer Interface ] © Home Customer Interface ;.© Exhibits[Project 4 -> Encrypted Data Transmision] -?J Project 7
,*’,“ AppliesTo[Public/Private Key Development -> Home-based Broadband Delivery © Home-based Broadband Delivery /,.© Exhibits[Project 7 -> Encrypted Data Transmision] -?J Project 3
,»Z AppliesTo[Block Chain Implementation -> Secure Digital Networks] © Secure Digital Networks x’,‘\ AppliesTo[Public/Private Key Development -> Commercial Grade Encryption] Home-based Interface
;.© Exhibits[Project 3 -> Commercial Grade Encryption] «?J Project 5
;.© Exhibits[Project 6 -> Commercial Grade Encryption] @ Mobile Device Software
/: AppliesTo[Web-based Connectivity -> Commercial Grade Encryption]
2 Q Data Encryption ,. Exhibits[Home-based Interface -> Home Customer Interface ]

;.© Exhibits[Project 7 -> Home Customer Interface ]

.- AppliesTo[Public/Private Key Development -> Home Customer Interface ]

,f} AppliesTo[Web-based Connectivity -> Home Customer Interface ]

,,. Exhibits[Project 6 -> Home-based Broadband Delivery]

;.© Exhibits[Project 5 -> Home-based Broadband Delivery]

,': AppliesTo[Public/Private Key Development -> Home-based Broadband Delivery]
,'x AppliesTo[Social Media Proliferation -> Home-based Broadband Delivery]

,. Exhibits[Mobile Device Software -> Secure Digital Networks]

,",'\ AppliesTo[Block Chain Implementation -> Secure Digital Networks]




