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Systems vs. Enterprises

DRIVERS=—>| Enterprise —» OUTCOMES

INPUTS =—=>{  System = OUTPUTS

Outputs for a System tend to be the same over its lifetime. But Outcomes for Enterprise are very
complex and are shifting over time. Usually a “sequence” of outcomes is 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.




; : ; i Achieving Desired Outcomes Using Enterprise
Enterprise Architecture is More Like Architecture & Architecture Frameworks

Urban Planning
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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!

Architecture Tiers
UAF is most relevant at Tiers 4 and above...

Model-Based Enterprise Transformation Using
Portfolio Management Techniques

Architecture Tier Examples
DRIVERS b Enterprise —) OUTCOMES 1. Community / Defense, Intelligence, Space Exploration,
Domain Earth Observation, Transportation, Commerce
- r ) 2. Department / Office / DOD, DOC, DOT, IRS, NASA, NOAA, FAA,
Has ! ] Desires 8 Administration FBI, National Security Council, White House
______________ | ——— o — - :
| ! ! S 3. Command / Service / Human Exploration, USSF, SMC, Air Force,
v 2 :q} Agency (CSA) Navy, National Weather Service, STRATCOM
Portfolio (Now) Portfolio (Future) o 4. Mission / Capability ~ Lunar Mission, Launch, Missile Defense,
Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control
ystem \-—. ystem }—' g 5. Program / Node / Artemis, International Space Station, GBSD,
s System  |—» Q Network MilSatCom, GPS, AFSCN, DSN, AOC
ystem |[—> +—
& 6. Project / System / SLS, Orion, Lunar Lander, Lunar Habitat,
Systen }—’ . N1l segment Minuteman Ill, GPS Enterprise Ground

SysML and UAF are intended for modeling Systems and Enterprises, respectively,

UAF can be a key enabler for helping do successful  enterprise transformation ... 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,

)
8 Administration FBI, National Security Council, White House
S 3. Command / Service / Human Exploration, USSF, SMC, Air Force,
E_) Agency (CSA) Navy, National Weather Service, STRATCOM
UCJ 4. Mission / Capability Lunar Mission, Launch, Missile Defense,
Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control

g 5. Program / Node / Artemis, International Space Station, GBSD,

O Network MilSatCom, GPS, AFSCN, DSN, AOC

‘Q, 6. Project / System / SLS, Orion, Lunar Lander, Lunar Habitat,

) Segment Minuteman 1ll, GPS Enterprise Ground

SysML and UAF are intended for modeling Systems and Enterprises, respectively,
... so they can and should complement one another

Architecture Frameworks

“Conventions, principles and practices for the desc ription of
architectures established within a specific domain of
application and/or community of stakeholders”

— ISO 42010 Standard on Architecture Description

Example Frameworks

Government: US Federal Enterprise Architecture Framework (FEAF)
IT Domain: The Open Group Architecture Framework (TOGAF)
Cross-Domain: OMG's Unified Architecture Framework (UAF)
Defense/Aerospace Domains:

* NATO Architecture Framework (NAF)

¢ Ministry of Defense Architecture Framework (MODAF)

* DOD Architecture Framework (DODAF)
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Two Main Categories of Architecture Frameworks
Focus is on either Information Technology or Strategic Capabilities

IT Focused Acquisition Focused

e Zachman Framework ¢ UK Ministry of Defense (MODAF)

* Federal Enterprise ¢ NATO Architecture Framework (NAF)

Architecture Fwk (FEAF
( ) DOD Architecture Framework (DODAF)

» FEA Reference Models . .
« Canadian Dept of National Defence (DNDAF)

e The Open Group Architecture . .

Framework (TOGAF)  Unified Architecture
+ Rational Unified Process Framework (UAF)*
¢ RM/ODP

* TAFIM .
* UAF merges & integrates the 4 frameworks above

These Acquisition-focused frameworks use Capability as the “driving force” for
transformational changes in the Enterprise and subo rdinate Missions & Systems
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Original C4I1SR Framework (1996)

JCS/CINCs OSD/CISA

Standardized Joint Joint integration
Warfighting Tasks and analysis methods
based on UJTL as used in Integrated

Broadcast Service (IBS)

ARMY AIR FORCE
Standardized data Node-to-node data
elements as in exchanges as in

Horizon-Link

Enterprise Strategy \
NAVY /
Warfighting focus

as in Copernicus

C4ISR
Architecture

Framework
Version 1.0

MARINE CORPS
Information flows as
in MAGTF C4l

Joint Intelligence Joint Technical
Systems Architecture Reference Models
as in DODIIS/SIM as in TAFIM
DIA DISA
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Evolution of Architecture Frameworks
UAF is a 5 Generation Framework

s  OMG UNIFIED

ARCHITECTURE
NN riEORK

@ DoD Architecture Framework
Version 2.0
C4ISR
Architecture DoD Architecture Framework <
Framework verston 10 FH
Version 1.0 B
£ £
7 June 1996 g
£
Volume I: Definitions and Guidelines 2
15 August 2003
1996 1997 2003 2009

Using UAF will automatically provide DODAF views
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Language Domain
Metamodel Metamodel
Modeling Architecture
Language Framework
« Syntax « Viewpoints
« Notation « View Specifications
* Semantics + Domain Metamodel
Modeling
Profile -
Modeling
\ Workflow
Modeling
Patens | . | Modeling

Templates

Methodology
Modeling _/

Architecture
Description

\ Architecture

Models

| Architecture

Views
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How to Create Models?
Using Modeling Languages to characterize the problem and solution spaces
¢ 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

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

* Enterprise Modeling
— Unified Profile for DODAF & MODAF (UPDM)
¢ High-level modeling language based on UML modeling constructs applied to the
52 standard 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

Modeling Languages are key enablers for Architectur
15

e and for SE practices
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BJECT MANAGEMENT GROUP

LANGUAGE..

Modeling Languages

For modeling complex software
architectures and applications

—-----.~

/
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& UAF

\ ‘iy OMG UNIFIED

\\W ARCHITECTURE | &
\W FRAMEWOR&’

For modTﬁg 'comp‘refenterprlse
architectures that includes strategy,

operations, programs/projects, services,

resources, security, personnel,
organizations and standards
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OMG Modeling Standards

For modeling complex system architectures
that may include hardware, software, personnel,
processes, and facilities

For modeling complex business processes
for business process re-engineering initiatives,
process maturity improvement, cycle time
reduction, and business integration efforts




Language UNNGIAE L Domain
Metamodel Metamodel
v
Modeling Architecture “ l::(e!;:
Language Framework NN (o

« Viewpoints
« View Specifications
« Domain Metamodel

« Syntax
« Notation
« Semantics

Modeling

Profile )
“?AF Modeling
PROFILE Workflow
Modelng | .~ .  Modeling
Patterns Methodology
Architecture
Modeling Description
Templates
\' Architecture hi /
Models | Architecture
Views
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UAF Specification at a Glance

OBJECT MANAGEMENT GROUP®

*
e bo /
< UAF (7
“ OMG UNIFIED %) 1
S icion - '. a

Specification

/1\

View specifications organized DMM Implementation in Domain MetaModel (DMM)
in domains and model kinds SysML — UAF Profile (UAFP) s

L L Ly

-

[ [ ] [ [ 1 | -

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

Foundation for domain specific architecture framewo rks
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OBJECT MANAGEMENT GROUP®

UAF benefits

Model-based Enterprise Architecture (MBEA)

Easy mapping to DODAF views and viewpoints
Straightforward migration path from DODAF 2 and UPDM
Common Modeling Vocabulary & Enterprise Ontology
Intuitive naming convention in grid format

Graphical SysML-based notation

Aligned with ISO Standard 42010 (Architecture Description)
Integration with existing OMG standards, e.g. SysML, UML, BPMN
. Traceability to system and software architectures

10. Enterprise lifecycle interoperability

11. Support for new modeling domains:

* Security

« Personnel

« Requirements

« Analysis and Simulation

© 0N O LwNE
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®
Language r?&i‘ﬁﬁ L Domain @ %g UAF Sp@CIfIC&tIOﬂ pal’tS
Metamodel Metamodel OBJECT MANAGEMENT GROUP®
: : ‘ ~ UAF
g?]zlejlgr;ge f\::'c;':‘:‘rg\(:\fg:lf % g&%ﬁ%ﬁ% ) Unified Architecture Framework

o Normative Components Non-Normative Components
. Synta_x . V!ewpomtsu )
T Nowtion T Dlew Specifications Framework Metamodel Traceability
Modeling -
<~ UAF Profile - =
“U Modeling =
PROFILE Workflow =
MOdeIing f MOde|Ing / E
Patterns Methodology
Architecture
Modeling Description
Templates

\, Architecture .
Models -, Architecture
Views
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UAF Enterprise Architecture Guide (2021)
9-Step Modeling Workflow as Basis for the Guide

@%g UAF Basic Building Blocks

OBJECT MANAGEMENT GROUP®

Exhibits Agent

| | Actual Actual High Level
EnterprisePhase Organisation Need

Capability

What (Logical
Analysis)

Resource IF

“— Actual How (Orgs/
Performg Resource Actual
LS Organisation Systems)
; Agﬁ\:lf = Delivers
~Architecture = - £ L )
i ; yi— . - ActualProject Actual Delivered
(Black BOX) 1 ST ProjectActivity < i * o
e y . erforms Milestone Organisation by

Behaviour
23
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UAF Conceptual Schema

OBJECT MANAGEMENT GROUP.

Actual enterprise
phase

Isa vision Depends on/ Mtestes Affects resource and
for specializes/ Risk operational elements
contans
Exhibits ¢ ‘ Requirement ‘

Isagoal
of

Contains f or Ispartof Links toall
Capability elements.
| Actual Project
Mapsto = milestone Standard
Operational
Operational elements
= = W
Performs
Exhibits Links to all
elements
Contains S
Operational Operational . Resource
performer architecture <
Implements == LEiEsD
Y Defines
Consumes Has. Resource Contains.
l_+ exchanges
Service Classified by

specification Resource performer ual resource

Resource architecture
Capabilty coniguration || Secur
Physical resource

Speciaizes
[ contains

Organisational
resource

Responsibility
Organization \ S

Implements
Performs

Actual organisational resource

Service port

Defines

implements

Serviceinterface

Unified Architecture Framework (UAF) Grid

Standard means of expression — model kinds

r r . . . .
Taxonomy Structu .e.& Behavior | Information | Parameters | Constraints | Roadmap | Traceability
Connectivity

Strategic

Operational

Services View Specifications =———

Different Domains

Personnel
&
Resources
Security OMG UNIFIED
CTURE
Projects AEWORK m

Standards
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UAF Views & Models

- UAF ERETEN Connectivity |  Processes interaction Parameters Roadmap Traceability
~ ™ cn Pr [scenarios Is Pm Rm Tr

Metadata

Architecture Metadata Metadata

Metadata  Taxonomy N 2 2 L jeracan Metacata
s o Viewpoints®  Connectivity  Processes - - Constraints* Traceabilty
Md-Se Md-Cn Md-r MTr
Strategic
strategic  STEC G Gonucaure SUTRISBEC Strateglc States Strategic Deployment, strategic
st ‘Taxonomy kst Connectivity - Sest - Constraints -Rm Traceability
SATX sten seet Strategic Phasing ST
m
Operational  Operational  Operational  Operational  Operational  Operational ?’:;’:;“I::' Operational Operational
Taxonomy. Structure  Connectivity States. s Constraints - Traceabilty
Op-Tx Op-sr Op-cn Op-pr Op-st o op-ct opTr
Service
Service . Service Service . : senvice ) service
ervices
s | i (el @20 | G e | e : Contrams | Seistosdnap | ZS
o Sv-Tx Sv-Cn Sv-pr Conceptual Data Environment Sv-Ct Sv-Tr
Svls B P
Personnel
Availbility,
Personnel Competence, g
Personnel  Peronne! Personnel personnel - Persomnel o onnel tates  Interaction Drivers, ;
Taxonomy Structwre  Connectivity  Processes e ke peovers,  personnel Evoluton,  Traceabilty
PrTx Prsr PrCn Pr-pr " rie" Logical Data Model, ErOETahce: ,
s Personnel Forecast
PrRm
Resource Resource Resource  Resource Restiroe Resource  Resource evolution,  Resource
Resources Resource States  Interaction
Taxonomy Stucture  Connectivity  Processes Pl i Constraints  Resource forecast Traceability
Rs Rs-Tx Rs-St Rs-Cn s-pr i NAMOS  phsical Data Model  Measurements. Rs-Ct Rs-Rm RsTr
Redls i
’ Security Security
Security ) Security i Security
securty OV, sentystuewre I processes : : Constraints 5 Traceabilty
&= SeTx oSt ScCn . ot SeTr
Project - - Project
Proj
oetss || rasphomy | Pt . - - Project R024MaP  1raceabilty
2 PiTx g ¥ PiTe
Standard Standards Standards
St:mz-rds T Sondoras . ) ) ) . sandardsfosamap | R
£ ST sdsr sdTr

Actuals Actual Resources | o C Parametric
Resources Structure, . Simulation ® Execution/
Connectivity, s

Ar Arst e Evaluation

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Mapping DODAF Views to UAF
[ | g [ [ e [ e o [ ey | e o ] e ]

Metadata

S Vetadoa Vetadoa
Metadata TGOV Viewpoints®  Comectiviy  Proceses® Constraints* Traceabilty
s it
Strategic CV-1 o - C sutegiestaes Mt
. s e Propetes

overstinal gy, | OVda OV oy ough  ovec

3 ov-2 oV-6
Services. Scv-1 Scv-3 DIV-1 s S
< Scv-1 Scv2 Scv-6 Scv-4 Scv-10b  ScV-10c S A S

2.2 UAF 1.0 to DoDAF 2.02 Mapping

ersonnel ov-4 .
P o ' ova ov-a s\‘: g sv-a SV-10b  SV-10¢ Table 2.1 - UAF 1.0 to DoDAF 2.02 Mapping.
UAF Viewpoint Name DoDAF 2.02 DoDAF 2.02 Long Name
Resources  SV-1, sv-1, sv-3, Actual Resource Connectivity Combination of OV-4/SV-12 | Actual Organisational Relationships
e e o SV-4  SV-10b  SV-10c
5 g H Systems interface description, Systems resource
R o R sy flow description (IBD., Parametrics)
5 Taxonomy e Connectivity  Processes Actual Resource Structure OV-4 Actual Organisational Relationships (IBD,
s sebr Parametrics)
Pm:’x;m V-1 PV V2 5 _ _ Dictionary AV2 Integrated Dictionary
Information Model DIV-1/DIV-2/DIV-3 Conceptual Data Model/Logical Data Model/
Physical Data Model
stnderds  grav-1 stdv-1 - -
Operational Connectivity ov3 Operational Resource Flow Matrix
Operational Constraints Operational Rules Model

Simulation®

Operational Interaction Scenario Event-Trace Description

= = # | Operational Processes OV-5/0V-5b Operational Activity Decomposition
—ctionarVEID AV 4 Tree/Operational Activity Model
0= Summary &OverviewSmOv (AV-Tuy FNGNRINN ov- State Transition Description

Requirements Rq

Operational Structure OV-1,0V-2 High-level Operational Concept Graphic
(Structured version), Operational Resource Flow
Description (IBD)

Operational Taxonomy OV-1.0V-2 High-level Operational Concept Graphic

Source: UAF Specification, Appendix B: (Structured version), Operational Resousce Flow
https://www.omg.org/spec/UAF/About-UAF/ Description (BD)

Operational Traceability R

Parameters Environment -
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An Enterprise Architecture Model can be a Key
Enabler for Enterprise Transformation

DRIVERS me=p Enterprise —p OUTCOMES

- -
1 .
! i Desires

Portfolio (Now) Portfolio (Future)

ystem »—o ystem >

System |— System |—>

—> System }—’ —> System |—>

UAF can be a key enabler for helping do successful enterprise transformation
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Topics
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* Unified Architecture
Framework (UAF)

— Framework Grid
* Stakeholder Domains
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* UAF User's Guide
— Workflow Steps
— Architecture Views




THE AEROSPACE CORPORATION

Topics

rise Architecture * Unified Architecture
Using UAF Framework (UAF)
(Part 2=UAF Overview)

A — Framework Grid
James N Martin, PAD * Stakeholder Domains
Princi?)al Engineer & Enterprise Architect e Architecture Model Kinds
The Aerospace Corporation
* UAF User's Guide
— Workflow Steps
— Architecture Views

Systems Engineering Forum
24 February 2021

© 2021 The Aerospace Corporation 2

= =




oG

OBJECT MANAGEMENT GROUP®

Strategic Domain

S

S NN N N NN NN NN SN SN SN SN SN SN NN NN N SN NN NN SN SN S N BN SN BN S S S hy,

| Enterprise vision |

Is a vision

Depends on/
specializes/
contains.

Py,

Capability

L R, 4

Maps to

Maps to :

activity

Service

..——————————- :——————.A___'
rﬁlterface I

Resource
interface

< UAF
=2~ | N N O D O O

OlIC

Operational Domain

OBJECT MANAGEMENT GROUP®
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Resources Domain
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Security & Projects Domains

OBJECT MANAGEMENT GROUP®
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Actual Resources Domain

OBJECT MANAGEMENT GROUP®

Capability

Resource
interface
Operational agent
-——
Operational - LN
performer Resource port ' ‘
‘ 1 I
Resource performer Actual resource 1
S =) I
Resource architecture Organisational capability I
e ——
- Actual organisational resource |
o || o | (o !
\ctual Actual
G e [L2ctsateos | xganisaion )
Physical resource (Comaniaton ) et |
Resource Natural
|| e || 220 /
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< UAF

#

; . HH (# # & %$ 3 ;
1 4 4 & %+ $ 34 s
# 1
o )# . " '
# Name Supported Operational Activity !
1 %€ Automated Process Optimization Service (}' Manufacture Product !
2 ¢ Automated Tests Data Provision Service | <> Perform Quality Check ",
. 3 %€ \dentifying Failures Service (} Perform Quality Check B .
14 %€ Logging Service £ perform Quality Check # 8 !
5 %€ Optimizing Service £> Manufacture Product

Z> Report Flaw 0
£> Send Feedback
Z> Review Prototype (# !

+$

€ Reporting Service

N o

%€ Viewing Service




«Capability»

«Capability»
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«Capability»
Produce Microwave
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UAF Key Building Blocks

Capability Exhlblts Agent
| | Actual ) Actual High Level
Trace to EnterprisePhase Organisation Need
What (Logical
Pelforms Analysis)
Actual
Function )< ctua How (Orgs/
Performg Resource Actual
4 Organisation Systems)
Delivers
. o ActualProject Actual Delivered
ProjectActivity < ) 1 L
erformg Milestone Organisation by

Behaviour

Implementing Tools

Enterprise Architect by Sparx Systems
Integrity Modeler by PTC
iServer by Orbus Software

HOPEX by MEGA

MagicDraw & Cameo by No Magic
Model Center by Phoenix Integrations*
Perspectives by Tom Sawyer Software*

Rhapsody by IBM
SODIUS*

» System Architect by UNICOM

* supporting tools

! 7, 7895

67895 $ -
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UAF Adoption Roadmap

;' :ATO . ! 1. Published in December 2017

. Northrop Grumman working on various programs

3. Raytheon

4. Lockheed Martin 2. UAF v1.1 released June 2019

5. MITRE

6. US Navy Naval Surface Warfare Center Crane 3. UAF v1.2 revision task force started in September 2019,
7. US Defense Service (“SIERRA") release expected in late 2021

8. Vencore

9. Volvo Construction Equipment (VCE) 4. 1SO standardization planned for 2021 (1ISO 19517)

10. Norwegian Air Traffic Control Authority (AVINOR)

11. Leonardo

12. SAAB

13. Airbus Helicopters

14. Swedish Defense Materiel Administration (on some of the projects)

67895 $ -

! 7, 7895 4< ! 7, 7895 =8

Future Features of UAF Language Somi
Metamodel Metamodel
Modeling Architecture

UAF 1.2 Language Framework
+ Syntax * Viewpoints
* Improved sample model - Notation - View Specifications

« Semantics « Domain Metamodel

* Provide UAF User’s Guide Modeling
Profile

* Enhancements in Strategic Domain Modeling
* Enhancements in Services & Security Domains PROFILE _\ Workflow

UAF 2.0 Modelng | .~ .  Modeling /

Patterns Methodology
* Integration with SysML 2.0 JET——
Modeling Description
67895 §- Templates
Architect
S~ riﬂég;:re ——__,| Architecture /
1 7; 7895 =9 Views
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Why not just use SysML?

53

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 Profile modeling language 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: ldentifying 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

54

Topics

* UAF User's Guide
— Workflow Steps
— Architecture Views
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User’s Guide for UAF

For modeling an enterprise (and systems from an enterprise perspective)

* Purpose: Provide a guide that defines what steps to take when creating

UAEF views for models of an Enterprise and its Missions and Systems

® Scope:
— Information Element focus (What is produced & Why )
* Aligned with the Architecture Elaboration Process (from ISO 42020)
* Will not define a “process” with a particular sequence of actions
— Will not define methods or tools (\WWho, When, Where, How )

® Schedule
— Preliminary Draft, Feb 2021
— Final Draft, Apr 2021
— Ready for Publication, June 2021 (for inclusion in UAF v1.2)

EA Guide for UAF
Provides a standardized workflow for modeling an Enterprise

® Currently under development with planned release in 2021 with UAF v1.2
— Preliminary workflow model developed to cover all UAF views (see below)
— Basic 9 steps defined down to 3 level of decomposition

— Defines “what” to do for creating the UAF views, but does not identify or define
methods or tools relevant for each step (since this is methodology dependent)

Since UAF is based on SysML notation and semantics, then the use of UAF and this

workflow can be more readily adopted by organizatio ns already using SysML models
10

Document Outline
Needs to be easy to use and compact (ie, low page count)

* Front Matter (eg, copyrights, caveats, etc, TOC)

* Preface (OMG boiler plate)

* Introduction (purpose, background, UAF overview, key concepts) — 12 pages
* Overview of the Guide - 8 pages

* Workflow Details for each top-level step (10 chapters) — 40 pages total
— One page graphic for each top-level step plus one page overview of that step

— Narrative for each of 2" level steps (~1 page each)

— Table of steps and outputs

Will be available in several formats:
* PDF document
* Total = ~80 pages « Native Model

e HTML Model

* Appendices - 10 pages

Preliminary Draft is Available Now with Sample Chap  ter on Operational Architecture

11

Progression from Architecture Drivers to
Implementation and Deployment of Capabilities

* The domains present a logical and
systematic flow of architecting precepts

I. Concerns drive a strategic plan

Il.  The strategic plan deploys capabilities in
phases addressing gaps and shortfalls

Ill.  Capabilities are implemented by
conceptual operations

IV. Concepts are implemented through
services, resources and personnel

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

VIII. 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 Ent  erprise
12




General Workflow Through the UAF Domains

Enterprise Architecture Workflow Defines 9 Basic
Steps with initial Step 0 for Planning and Preparation

Architectures for Operations, Services and Resources

Step 3 -
Operational
Architecture

(Logical)

Step 4 —
Service
Architecture
(Black Box)

Step 5 —
Resource
Architecture
(Implemen-
tation)

Operational Architecture (Logical)
Partial view showing steps for defining Operational Process Flows

Step 3 —
Operational
Architecture

(Logical)




Operational Architecture (Logical)
Partial view showing steps for defining Operational Process Flows

Step 3 -
Operational
Architecture

(Logical)

Step 3 -
Operational
Architecture

(Logical)

Resources Architecture (Physical)

Partial view showing steps for defining Resource Process Flows
(which covers systems, but also other resource assets such as
organizations, personnel, facilities, energy, information)

Step 5 —
Resource
Architecture
(Implementation)

Resources Architecture (Physical)

Partial view showing steps for defining Resource Process Flows
(which covers systems, but also other resource assets such as
organizations, personnel, facilities, energy, information)

Step 5 —
Resource
Architecture
(Implementation




Step 5 —

Resource
Architecture
(Implementatio

Information Item Dependencies

CAUTION: These are not control flow diagrams.
They instead show “dependencies” between the
UAF information items (ie, the Views).

Potential Uses of EA Guide for UAF
Opportunity for unifying various MBSE & DE activities

® Basis for building Architecture Views and Models

— Agreement between Upper Enterprise and Lower Enterprise on division of
responsibility and dependencies between models, eg...
* Department of Defense  Air Force
* Corporate Headquarters ~ Business Unit
* Missile Defense Agency  Missile XYZ Program

— Agreement between Acquisition Agency/Office and Prime Contractor...

— Agreement between Prime Contractor and Suppliers...

— Organization of training for Architecture Modeling classes and workshops
— Assessment of EA modeling capabilities and competencies

* Basis for creating an Organization’s Modeling Metho dology
— Methodology = Process + Methods + Tools + Techniques + Templates...

® Process Guide instantiated in UAF plug-ins
— Navigation Panel, Dashboard, Landing Page, etc for the Model
— Model Management WBS and resource planning

Standard modeling guide for UAF needed to better en  able effective and efficient

enterprise modeling activities and initiatives
23

Way Ahead
Towards publication of the UAF User’s Guide

* Phase 1-4Q20 (Oct Dec)
— Develop outline
— Define workflow step definition structure
— Establish and adapt OMG document template file
— Create sample chapter for one step in the workflow
* Provide to reviewers for feedback on basic approach
Validate utility of approach and incorporate feedback

® Phase2-1Q21 (Jan  Mar)
— Develop workflow step (one chapter per major step)
— Create introduction and supplementary chapters
— Internal review of chapters and incorporate feedback

* Phase 3-2Q21 (Apr  Jun)
— External review of document and incorporate feedback
— OMG editing and proofing
— Publication with UAF v1.2




EA Guide for UAF

Good foundation for architecting and modeling methodologies

Standardized approach can help mature the disciplin e and facilitate more effective

Enterprise Architecture activities
25

Step 3 — Operational Architecture

Example: Developing Architectures for
Operations, Services and Resources

Step 3 - Step 4 - Step 5 —
Operational Service Resource
Architecture Architecture Architecture

(Logical) (Black Box) (Implemen-

tation)

Operational Architecture (Logical)
Partial View

Step 3 —
Operational
Architecture

(Logical)




Step 3 — Operational Architecture (Logical)

1o $% "% &% $
0* + + +

R o Toww

N

06 * - +
o - v

IS

06 * + o+

w

oc * - 6((
7+ + + 8

0 * 9 -- - %%
50 0~ 0 9 - % %

@3~ - + - +

NE %% -
GG~
@ o

(6

RSN
2

@+ H
(B < %

T|oi

0 *
(3 * &0

Nl 60 9
B3] (669 0
2 / (5( * -

Conceptual Schema — Operational & Resource
Modeling Entities and Relationships

Step 3 — Operational Architecture
(Top Level Flow)

Step 3.1 — Capture Operational Concepts




Step 3.2 — Capture Operational Activities

Step 3.3 — Capture Operational Taxonomy

Step 3.4 — Analyze Operational Structure

Topics

Enterprise Concepts
— Enterprise vs System
— Enterprise Transformation
— Portfolio Management
— Architecture Tiers

Architecture Description
— Architecture Frameworks
— Frameworks Evolution
— Modeling Languages
— Modeling Landscape

Unified Architecture
Framework (UAF)
— UAF Specification
— EA Modeling Workflow
— Framework Grid
¢ Stakeholder Domains
¢ Architecture Model Kinds

UAF User’s Guide
— Workflow Steps
— Architecture Views
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The Unified Architecture Framework

Identifies Standard Architecture Views for Modeling an Enterprise

Captures key modeling concepts to better enable Ent  erprise Transformation

Progression from Architecture Drivers to
Implementation and Deployment of Capabilities

* The domains present a logical and
systematic flow of architecting precepts

I. Concerns drive a strategic plan

Il.  The strategic plan deploys capabilities in
phases addressing gaps and shortfalls

Ill.  Capabilities are implemented by
conceptual operations

IV. Concepts are implemented through
services, resources and personnel

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

VIII. 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 Ent  erprise
s




General Workflow Through the UAF Domains

UAF Enterprise Architecture Definition

Process Workflow Steps

Step 1 -
Architecture
Drivers &
Challenges

Step 2 -
Enterprise
Strategy &
Capabilities

Step 0 — Plan and Prepare for

Architecting & Assessments

Step 3 —

Operational

Architecture  Step 4 —

(Logical) Service
Architecture
(Black Box)

Step 8 —
Architecture
Portfolio
Management
Step 6 —
Personnel
Architecture
Step 5 — (Organiza-
Resqurce tional)
Architecture
(Implemen-
tation)

Step 9 —
Actual
Resource
Instantiation

Step 7 —
Security &
Protection
(Resilience)

Enterprise Architecture Process
Standardizing an Approach for Use of the UAF Profile

® Purpose
— Establish a standard way to be used in modeling and defining enterprise architectures
using the Unified Architecture Framework (UAF)
* Intended Uses

— Process reference model for Enterprise Architecture (EA) Process Guide to be
included in the OMG standard for the Unified Architecture Framework

— Reference model as the basis for an EA Modeling Methodology that defines
associated methods, patterns, templates, tools and techniques for each process step

— Process framework for methodology development and assessment
— Training and certification on architecture frameworks and modeling
* Origins
— Based on the UAF Process Guide provided in the Cameo Enterprise Architecture tool
— Intention to be generic in nature, tailorable for customer needs and situations
— Original version developed by SAIC for government customers using UAF

— Made available to be used as basis for the UAF Process Guide and for use in other
UAF-related effort

Will facilitate application of the UAF Profile alon g with its standard architecture views
for the modeling of a large, complex enterprise
7

Enterprise Architecture Definition
Workflow Steps [and Associated Views]




Operational Architecture (Logical)
Partial View

$ (
. Step 3 —
# % &% # ) Operational
# Architecture
(Logical)
Resources Architecture (Physical) UAF Enterprise Architecture Definition
Partial View
Process Workflow Steps

Step 1 — Step 0 — Plan and Prepare for Step 8 — Step 9 —
Architecture Architecting & Assessments Architecture Actual
Drivers & Portfolio Resource

Challenges Management Instantiation

Step 2 - Step 7 —

_ Enterprise Security &

Step 5 Strategy &  Step 3 — Step 6 — Protection
Resource Capabilities Operational Perzonnel (Resilience)

Architecture Architecture  Step 4 — Architecture
i Logical) Service Step 5 — -
(Implementation) ( ! (Organiza-
Architecture  Resource tional)

(Black Box)  Architecture
(Implemen-
tation)
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+& - (( (

N T
-< | ' '
-= 4-/ ) ! % " A%/ A% -

, > ?
8| A4l A% & ) %
14-43/ A ! AL
|l
— | 447 , ) A -
-3 | 449/ I -
-7 | 441 I
>44* s , 3
?
-9 | :4-46/0 4 / A 0
8

- 4-4</ ' A%/ A% Al -
-6 | :43/
< :434-/ ! A%/ A% -
= | :4343/A ! A / A -
-8 | 4347/ 1 / A )
3. | :4349/ 5 5 / )

1§ -




Step 0 — Plan and Prepare for Architecting &

A 0 18, 2
3| 4 1, 1, !
7 4-4-
9| 443 1 1 T _
s < | 4749 B
4 6 | 474/ %
o1 a3 1 s < | 4746 %
= .474</ %
< 34 ' 8| A9
. 3. | 494/
= | 4343 | 3- | 4943/
43471 33| 4947/
4349/ 37| 4949/
47 5 39| 4941
1 3: 4
3| 474 13 36| 46/ !
7 | 4743/ 1 3<| .464-/)
9| 4747/ 1 3= .4643/) [

Step 1 — Architecture Drivers and Challenges
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Step 3 — Operational Architecture (Logical)
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Step 4 — Service Architecture (Black Box)

Step 5 — Resource Architecture

i
/ —(( (Implementation) s I
=9| 9 # $#% = T %
= | 94/&
11 % o | aai
=6| 94-4-/A ! .
=<| 9443/ ..
==| 9447/ >44 7
* il ] ] ’) 4
=8| 94-49/0 > 1 ?
i
8. | 94-4/ >! % 2
8- | 943/ ) ) C—
83 9434-/ 3| w434l
87| 94343/ 3| im0
89| 94347/ 1 of
8 | 94349/ ! Az ;
747/ 1 1
749/
86 | 947/ % R
8< 9474-/ 4746/
= 94743/ 7- | w49/ %
73 :494-/ A !
88 94747/ 77| 4943/
- | 947491 ! o] s
- 9474:/ 5 5 76| 404
-3 | 94746/ # B < a5 s
-7 | 949/ T=| asa<i# A)
-78 4/
-9 | 9494-) o e
o 94l “o- | a6l > 57
5 1 > &, @ , ? s 03| 4643 1
i 97| 4647l ! T
% 99| 4649/ > 25
-6 | 94:4-/ "2, ) y -o: | 464y > 25
* ! ! -96 4646/ v, > 2! $1%

2 22 -9< 464</ ;! > ?
Step 6 — Personnel Architecture Step 7 — Security & Protection
(Organizational) (Resilience)
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Step 8 — Architecture Portfolio Management
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Step 9 — Actual Resource Instantiation and V&V
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Step 3 — Operational Architecture

Example: Developing Architectures for

Operations, Services and Resources

Step 3 - Step 4 —
Operational Service
Architecture Architecture

(Logical) (Black Box)

Step 5 —
Resource
Architecture
(Implemen-
tation)




Operational Architecture (Logical)
Partial View

Step 3 —
Operational
Architecture

(Logical)

Step 3 — Operational Architecture (Logical)
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Conceptual Schema — Operational & Resource
Modeling Entities and Relationships

Step 3 — Operational Architecture
(Top Level Flow)




Step 3.1 — Capture Operational Concepts

Step 3.2 — Capture Operational Activities

Step 3.3 — Capture Operational Taxonomy

Step 3.4 — Analyze Operational Structure




