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R
~  Workplace/Battlespace Revolutions:

Recent Past

Workplace/Battlespace Revolution of ~1990

e |ntegratingrapid advancesin printers, e-mail,
personal computers, networks, word
processing, fax, etc changed the way that
DND/CF conducted its busness at the office
and in operations

e Severechangein kill setsand how we
communicate resulted. Tempo increased.
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.~ Workplace/Battlespace Revolutions:
R'J Near Future

Current Wor kplace/Battlespace Revolution

e Integrating rapid advances in synthetic environments,
systems of systems engineering, collaborative tools, the
dramatically increasing power of individual computers and
networking technologies will change the way that DND/CF
approaches the Future Single I ntegrated Battlespace.

e Theway in which DND/CF conductsits business, both on and
off the battlefield, will change dramatically (e.g. Network
Centric Warfare).

 Wewill design, engineer, and manage DND/CF capabilitiesin
an integrated, fused approach, and will fight and survivein
the future battlespace in the same way.

Thiswill have a profound effect on the skill setsrequired by
DND/CF staff to produce future capabilities. Tempo of
erations will increase further.
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DND/CF Transformation
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R';v" Key Missing Piecesin the DND/CF
M & S/Synthetic Environment Construct:

e Recent DND/CF Advances

— Creation of CFEC/SECO/SMARRT/CFXNet & Connecting
with CFBL Net

— CFXNet: a specialised, classified Network using secure rooms.
Will be heavily subscribed.

e Future DRDC/DND/CF Advances Required:

— DRDC/DND/CF Federation of Models and Smulations
(comparable to US RDEC Federation)

— DRDC/CDE Community Distributed Simulation Network
(comparable to US DREN) connected with Key DND/CF
artners and the future SECO M& S Resource Repository
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;) Typical Softwarefor HLA War Gaming
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TOOI K|t (Not On Board Today)
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The DRDC M & S Strategy: Joint Simulation Network (JSImNet)
& M & S Resource Repository Network: Stages1 & 2
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mv CapDEM (Collaborative Capability Definition,
Engineering and Management) TDP

Vision:;

To establish a processinwhich DND/CF and Industry are enabled by
robust, collaborative use of simulation and engineering technol ogy
that Is integrated across acquisition phases and programs in order to
define, engineer, and manage future capabilities.

Goals:

The goals of CapDEM are to defi ne, engi neer and manage key
DND/CF capabilities with:

— substantially reduced time, resources, and risk associated with the
entire process,

— Increased quality, military worth, and supportability of fielded
systems while reducing total ownership costs throughout the life
cycle;

enabl e Integrated Product and Process Devel opment across the
entire acquisition life cycle.
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The CapDEM TDP Team

SRB: Co-Leaders— Dr Walker and MGen Dempster
DRDC (Ottawa, Valcartier, Toronto) - SMARRT
DCDS (CFEC, SECO)

VCDS (DGSP, DDA)

ADM(Mat)

ADM(IM)

DGOR

PWGSC

| ndustry Liaison Panel

CA/USUK/AS Coalition Systems Engineering Process
using Coalition I ntegrated Air Picture

CA/UK Bilateral
PM for CapDEM is Jack Pagotto
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Ri;)’? CapDEM - Project Objectives

e

e Deflne Capability Engineering Process

e Enable Capability Engineering Process
— Integrated Collaborative Engineering Environment

 Demonstrate and Evaluate, the tools
and the process (based initially on USN CHENG).

o Advise/Transition bND/CF implementation of
Capability Engineering Process

DefenceR&D Canada ¢ R & D pourla défenseCanada
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Capability Planning Process
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Rﬁ*)’ Capability Engineering Concept

Today

Proposed
Capability
Engineering
R. Walker, TD Project Leader — 17 Jan Brief to JCRB
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P ¥ Capability Engineering: One Essential
n\',/ Component of Capability Management

Sustain
Capalbility

Employ & Operate
Capability

Develop & Improve
Capability

caI’illlilily Nzaagenen!

Capability
Engineering
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.~ Capability Engineering
RiJ Definition:

The application of systems level

engineering and management processes

and tools to establish the necessary

rigour for effective planning, acquisition

and evolution of a capability at a system-

of-systems level.

<|5t> Systems-of-Systems
‘ Engineering Process

Defence R&D Canada « R& D pourla défenseCanada
Define S-0-S...

Systems Engineering
Process




DRDC-Valcartier

Capability as a System-of-Systems
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CapDEM ... Potentiallly Disruptive...?

PROCESS

— Capablility Based Planning & Defence Management System (DMS)
— Capablility Requirement Definition
— Capability Stakeholders

— Systems Engineering Cycle, Tools & Techniques (SoS version of
IEEE12207)

— Test and Evaluation Environment
— Project Management Process
— Integrated Process Teams

Organization

— Capability “Portfolio” Manager ?
— Industry (Contracting process, IP protection, etc!)

— Environmental Stovepipes



V Systems Engineering in Current
RD Defence System Life Cycle

F i
— 15Yrs ﬁ
Pre- Acquisition In- Disposal
Acquisition AL Service
— ™~
‘ grﬁ);]l?/r:s | ‘ Definition | ‘ Implementation | L;Afeancéjdee | ‘ Dispose |
Training
|:| CDE and R&D Support Rehearsal

Shared Models & Simulations of System
-Common system model

-Consistent scenarios, measures
-Increased quality of analysis Training
-Decreased time of analysis

System
Defence R&D Canada” « R & D pourTa défense Canada
Impact on systems engineering process




| mpact of Capability Engineering on:

Systems Engineering Cycle

Mission
Analysis

Requirements
Analysis

Function
Analysis/Alloc

Design
Synthesis

Development

Design
Test and Eval

The System

M ission for the system
Requirements for the system

Allocate among the different
system components

System design
Build the system

Test the system

Defence R& D Canada -«

The Capability

M ission for the capability
Rgmits for the capability

Allocate among the different
systems

| ntegration of Systeminto a
capability design

| ntegrate systems, doctrine,
personnel, Joint, Coallition

Conduct capability level
T& E and acceptance.

R & D pour la défenseCanada
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Impact of Capability Engineering on:
Capability Requirements Definition

Need to quantify the desired capabillity ...

,[ (military effectiveness + people/materiel/doctrine)

Need to allocate recgjirements across multiple
projects, systems, & platforms.

Must conduct trade offs across multiple projects
and systems to meet capability requirement

Must ‘configuration manage’ the capability to
tehns%:rlg systematic introduction into service within
e CF.

— Synchronize R&D/CDE requirements with
forecasted capability requirements

— Synchronize/Program deployment & disposal
of systems

DefenceR&D Canada ¢ R & D pourla défenseCanada
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P 4 Capability Engineering will impact:
LR'J Systems Engineering Tools

eg. Requirements M anagement
The System The Capability
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Impact on use of T&E



i 4 Capability Engineering Will Impact:
r{L_/ Test and Evaluation Environments
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CapDEM will Impact Stakeholders
and Organizations

Multiple Project Directors,
Managers, Sponsors, ...

Multiple Military Environments —
Joint Ops, air, land, sea, space

Multip
Multip

e Nations (Coalition Ops)

e Participating Industrial

Performers
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CapDEM will impact classical Project
n\'J Management process:

Today Tomorrow Future

— Integration
Project Conception ---- Acquisition ---- Life-Cycle Managpment --- Disposal | Sy Stgm 1
Management

DefenceR&D Canada ¢ R & D pourla défenseCanada



.~/ CapDEM will impact classical processes:
Lr{'./ Project Management

Capability Evolution >
[ Today / %  Tomorrow Future

In__t:egraﬁ_: on

>

Conception ---- Acquisition Life-Cytle Management --- Disposal Sy stgm 1

Cap ab Illty< Conception 1 Acquisitiofn ---- Life-Cycle Management --- Disposal Sy stem?2
‘Poltfolio ; :

ement

4

isition ---- Life-Cycle Managem er:gt --- Dispoéal System 3

Intef‘pperagbility Conception ---- Acquisition ---- Life-Cycle

But how will Capability Manager quantify capability gap?



Dr. Robin Miller DSTL (UK)
=] L

Problem: If you cannot cost Equipment 1 [
Personnel, Process elements of a Capability..

« You cannot manage it
 You cannot trade it off

e You cannot allocate resources to it

Answer:. Capability Metrics



Quantifying a Capability (e.g. Surveillance)

PRICIE

» Personnel
*R&D and OR
eInfrastructure & Org
*Concepts/Doctrine

and collective trng

*IT Infrastructure
*Equipment, Supplies
and Services

A Materiel (tools, equipment)

Process (eg., doctrine)

“volume” of surveillance capability
: required is defined
Operatlo_nal against (11) force
Srategic planning scenarios (e.g. use SOCRAM)

The “shape’ of the * Capability Heap’ changes under the

| nfl uence of people, process and materiel over time




e Capability “heap” changes over time

ateriel (Equipment, tools etc) Aging equipment — alters doctrine,
training and recruiting?

Process (eg., doctrine)

People @

some future time

SEC®




Dr. Robin Miller DSTI#UQ
e I..--:.“.i
Rigorous Systems Engineering process analyses and
develops integrated system of systems capability.
Key is to present complex solution space to decision
makers coherently... need to “Visualise” the Capability
Solution Space. sc1

120

100 Subcapability plot

80

SC6 SC2

m— Min
m— Max
m=== Solutionl

SC5

SC = Subsystem Capability

SC4



R;)  CapDEM - Project Objectives

e Enable Capability Engineering Process
— Integrated Collaborative Engineering Environment

e Demonstrate and Evaluate, the tools and
the process.

o Advise/Transition bND/CF implementation of
CapEng Process
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Integrated Collaborative Engineering Environment
“Linked Systems Engineering Tools”

Architecture Analysis

_ _ Capability
Requirements Analysis g ctives

Sysifms Architecture DC_)OR S _'" R”OSE

Fugfctional Analysis

CORE tg
H H s
H =LA ‘,’ : d
- = . .0. v :
== o, Common 4
eeRe pON Knowledge/Database HLA
...A /\ ‘-nnn----“"
= S
7| 2
4»“". e g
o =
Al
Q
Interchangg
y e
Logistics/Cosl = ==
Models / ——
B — == —1 Omega PS
— Training EEkE - —m—
OmegaPs (LOBAN)

\ & Mission Rehearsal ...
lPME SE Cost PRICE) LUSN CHENG CEP



e s US Navy (CHENG) System-of-Systems
m;j Engineering Process
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Capability Engineering Summary

« Capability Engineering

Is Collaborative

Is Defined by a Capability Requirement

Integrates Multiple Systems

Requires Linked Engineering Analysis

Requires Shared Experimental Environments

Leads to Capability Portfolio Management Principles

WILL be disruptive to DND/CF Organizations and
Processes... CapDEM TDP will assess “how disruptive”.

1S IT WORTH IT...?

DefenceR&D Canada ¢ R & D pourla défenseCanada



LN THE
) TEEHHISAL
COOPERATION

Capability Evolution Wil ) @) o
Enable Transformation RS

)
2

.Capability , _ Capability . . = -
mcrement#_l__*.;-, increment#2-d-;_. __._;__;__:_::_-::___::______;__h_:'Capablllty A =
& ~="""".7 = Future Forces
—
Strike = »
C4ISR  —
i = =/ ¥
-/
T
USW !%
!/'12 2
etc lo ) /
0% 10 / o5
‘\'\\\
08 i
/(GC



57 CapDEM Tech Demo Project
P\'J — Work Plan:

2002 2003 2004 2005 2006 2007

Project Def'n

CapDEM Project Management

CapDEM Transition

Process CapEng Process Definition and Refinement
& Tools

Collaborative Engineering Environment

Integrated Synthetic Environment

JIIFC

rimental
R
tudies

Coalition |ntegrated Air Picture| (Coalition Systems Engineering Process)

UAV Case Study
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R;Y Summary

« A“Workplace/Battlespace revolution” is underway
Involving integrating, rapidly advancing
technologies (synthetic environments, systems of
systems engineering, increasingly powerful
computers, networking technologies, etc)

e The DND/CF CapDEM TDP team, in collaboration
with our closest Allies, is examining these
Integrating technologies for the definition,
engineering and management of future DND/CF
capabilities

« Capability Engineering is the key missing piece that

will allow DND/CF to establish Capability
Management and plan the roadmap to the
transformation required to fight and survive in the
future Single Integrated Battlespace

DefenceR&D Canada ¢ R & D pourla défenseCanada
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1)

2)

A ‘System-of-systems’ is an assemblage of
components which Individually may be regarded as
systems and which possess two additional
properties:

Operational Independence of the Components: If the

system-of-systems is disassembled into its component systems, the
component systems must be able to operate independently. That is, the
component systems fulfil customer or operator purposes on their own.

Managerial Independence of the Components: The

component systems not only can operate independently, they do
operate independently. Component systems are separately acquired
and integrated, and maintain a continuing operating existence
independent of the system-of-systems.

System of Systems Section, DRDC-Valcartier
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Rev 4 (1)

Systems Engineering Process Applied to 22 Apr 02
System-of-Systems Ar chitectures & Acquisition
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OV-1 High4ewel Operational Concept Graphic
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SV-10 System Activity Sequence & Timing
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Note: There are dependencies between the Architecture

products that are not shown in the System Architecture Perfprmance
Engineering flow. Many of the products are and Behavior
developed concurrently. e
OV-6C = |
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Prelimnary Draft - Predecisional
10 Oct 2002
(Ver#1l)

US Strike Capability Investment Plan
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Capability Objectives are Achieved
Cost Savings are Realized Through Retirement of Systems




