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e Overview

o Status of Workshop Findings
— OCl
— Systems Engineering Discipline for S&T/IR&D
— Collaboration and Communication
—6.1/6.2 Investment Strategies

e Summary

Note: For the purpose of this brief, Operations Analysis is
considered part of the Systems Engineering process. This
guestion has been well debated, and this note does not beg to
answer that debate.
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HEEF AT
NDIA DPWG Workshop

NDIA Systems Engineering Division

In conjunction with the Military Operations Research Society
Development Planning Working Group
Collaborative Engagement Workshop
on
Development Planning, S&T, Pre-milestone A SE, and IR&D Interactions

Lockheed Martin Global Vision Center
2121 Crystal Drive, Arlington (Crystal City), VA

June 21 — 22, 2012

e 43 Senior Level Attendees
— Approximate 2:1 Government to Industry
— The Services were well represented
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DPWG Workshop Findings

1.

The issue of Organizational Conflict of Interest (OCI)
IS seen as a barrier to collaboration

The issue of Intellectual Property (IP) is seen as a
barrier to collaboration

Systems Engineering discipline is needed in the
DP/S&T/IR&D Timeframe

Tactical and Strategic S&T/IR&D can be better
leveraged to support Development Planning

Improved Methods of Collaboration and
Communication Mechanisms are needed

6.1/6.2 Investment Strategies need to align across
Government and Industry
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Status of Workshop Findings
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1. The issue of OCI is seen as a barrier to collaboration
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 Needed to enable Industry
participation in Pre-Milestone A

activities
e Review DoD Source

documentation

— Identify key language and “genuine” Walking the Line with. OCI
OCI reqUirementS Industry Engagement in Development Planning

NDIA Mission Analysis Committee

* Provide recommendations that
are practical and feasible

October 30, 2013

— Clear guidance on what IS and IS~ e o o
NOT allowed

NOTE: This finding suggests clarifying the OCI provisions, not
loosening them.
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3. SE discipline is needed in the DP/S&T/IR&D Timeframe SrEusmam
4. Tactical and Strategic S&T/IR&D can be better L

leveraged to support Development Planning

Need to inject effective SE into pre- NBIA
MDD Mission/Operations Analysis

Correlate Key Perform an Ce NDIA Mission Analysis Committee
Parameters (KPPS) tO the TheRoleofArchi1PeIcat;1r:?n1;.:_?;I;ee:;:Ct:e Development

Measures of Effectiveness (MOES)
Perform conceptual analysis to

19 June 2013

John Lohse, NDIA DPWG Chair

identify Critical Technology e

Elements (CTEs), Measures of —
Performance (MOPS), Key The Role of Architecture T
Performance Characteristics RE  oualnes  oean

(KPCs), etc
Better leverage our tactical and Sl

strategic S&T/IR&D investment to
support Development Planning

11
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Industrx’s Pre-Milestone A SE Process *

| Mission Capability Material Development b. AocA

Needs Analysis

Analysis of Future
Threats, Strategy &
Needs

!

Bound the Solution
Space

Decision

Develop Acquisition
Decision Memo

v

Plan

4

S0S Assessment

SoS Refinement

System Concept

. . Refinement
Solution Communicate
Identification Guidance *
Advanced Concept

il Candidate .

MDD is an Ao Programmatics
Solution Integration inherently 7
Government
o y Effort. Prepare Analysis Program
Capability Analysis Industry makes Planning
Evaluate Solution .
| Candidates an In‘_"‘:':Stment v v
decision to e
i echnical Plannin
develop Conduct Analysis g
technologies
Generate 4 * p =1
Gap Identification Documents prototypes, etc. | FOULHH S Rk
Generate
Reports *

Specifications &
Standards

The answer to “What problem are we trying to solve?”

enables the tailoring of this process!

* NDIA DPWG Pre-milestone A Systems Engineering Process

12
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Mission Capability Needs Analysis

Phase

Sub-process

Enablers

| Analytics

Mission Capability
Needs Analysis

Analysis of Future Threats,
Strategy, & Needs

Threat Intelligence
Scenario Databases and Development
(e.g. Integrated Security Constructs)

Mission Task Breakdown

Advanced Concept
Engineering

Capability Analysis & Gap
Identifiction

Service Task Lists

Joint Capability Areas

Mission Architecture

Concept of Employment (existing)

Wargaming Activities

Government Documentation
(e.g. QDR, NSS, NDS, NMS, Joint and Service
UONS, Risk Assessments, etc)

Military Exercises and Experimentation

Warfighting Lessons Learned

Identify the Problem

Threat Set Definition
Political Impact
(e.g. DIME - Diplomatic, Information, Military, Economic)
Mission Capability Needs
Measures of Effectiveness
Performance Standards and Conditions
Current State and Programmed State of Capability
Mission Capability Gaps
Red Team Assessments
Stakeholder Analysis

13
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Mission CaEabiIitz Needs Analzsis

Phase

Activities

Analysis of Future Threats, Strategy, & Needs

Mission Capability
Needs Analysis

Identify threats

Identify range of missions/mission areas/use cases

Identify strategic/political interests

Identify mission areas of interest

Advanced Concept Engineering

Define representative scenarios (including operating environments and conditions)

Understand current Mission Architecture

Identify Mission Measures of Effectiveness (MOEs) (Maps to Mission Arch. Objectives and each step in the Functional Flow)

Solicit advanced concepts from S&T Base

Solicit advanced concepts from Industry

Capability Analysis & Gap Identifiction

Identify current capabilities (of mission area(s) of interest) (Derived from Mission Functional Flow)

Identify current Concepts of Employment (ConEMPs) (Mission Functional Flow and Nodes/Interactions define ConEMPS)

Evaluate current capabilties against the MOEs (Based on MOES)

Identify capability gaps (Derived from Current Capabilities)

Rank gaps relative to the importance to the mission and the severity of the gap (Evaluate gaps against the Mission Objectives)

Architecture Role

Direct Influence

Secondary Influence

S&T/IR&D

Identify the Problem

14



RATHE -|I iH'n' Il.I L1, l Ml A T HEY

ENEVERN

STRENGTH THROUGH INDUSTRY & TECHNOLOGY

Capability Solution Analysis

Phase

| Sub-process |

Enablers

Analytics

Capability Solution
Analysis

Bound the Solution
Space

Solution Identification

Mission Capability Needs
Mission Capability Gaps
Measures of Effectiveness
Current State of Technology
Technology Roadmaps
SoS Architecture

Rules of Engagement
Concept of Operations
Planning and Budgeting

Identify/Reduce Potential Candidate Solutions

DOTMLPF Assessment

Concept Feasibility Assessment

Solution Space Constraints

Technology Needs Assessment

Technology Gaps Assessment

Technology Realism Assessment

Solution Boundaries

Key/Critical Measures (i.e. MoPs, COls, KPPs, KSAs)
Concept of Employment (per candidate)
Affordability Analysis

Service Budget Portfolio Analysis

Cost, Schedule, Risk Assessment

Tradespace Analysis

Solution Capability Assessment (per candidate)
Red Team Assessments

Stakeholder Analysis

15
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Bound the Solution Space
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Perform or incorporate JCIDS DOTMLPF Study (Verify need for a materiel solution)

Understand current SoS Architecture

Identify conceptual solution space constraints (Derived from SoS Architecture Timelines, Nodes/Interactions, and Resource Flow)

Provide a timeline projection for the availability of critical needs

Define/bound the conceptual solution space (Derived from Solution Space Constraints)

Identify Mission Measures of Peformance (MOPs) and Critical Operating Issues (COIs) (Derived from SoS Functional Flow)

Solution Identification

Explore potential technologies from S&T and Industry Base (e.g. JCTDs, CRADAs, CRAD, IRAD, etc.)

Identify "potential” conceptual solution candidates (including disruptive and late blooming technologies)

Provide technology assessment of conceptual solution space (current vs future, practical vs plausible, TRL, MRL, etc.)

Capability Solution
Analysis

Understand technology, cost, and schedule realism

Downselect conceptual solution candidates (Derived from MOEs, MOPs, and COls)

Generate ConEmps for each candidate (Mission and SoS Functional Flows and Nodes/Interactions define ConEMPs)

Integrate ConEmps into SoS Architecture for each candidate (i.e. system integration assessment)

Evaluate conceptual solution candidates against "programmatics” (e.g. cost, schedule, risk, etc.)

Evaluate conceptual solution candidates against the MOPs (Based on MOPs)

Evaluate conceptual solution candidates against capability gaps using MOES (Based on Capability Gaps and MOES)

Evaluate conceptual solution candidates for compliance to the "ilities"

Rank the conceptual solution candidates (Evaluate candidates against Mission and SoS Objectives)

Write a "draft" Initial Capabilities Document

Influence the writing of the AoA Study Guidance

Architecture Role

Direct Influence Secondary Influence S&T/IR&D

ldentify/Reduce Potential Candidate Solutions

16
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Analysis of Alternatives (nternal industry)

Phase | Sub-process Enablers | Analytics

Refine and Select Solution

AA Planning Initial Capabilities Document Candidate Trggle Analyses
Measures of Effects Capability vs Cost
Critical Operating Issues Capability vs Risk
Measures of Performance Life Cycle Assessment
AOA Current State of Technology Technology Realism Assessment
Technology Roadmaps Concept of Employment (per candidate)
SoS Architecture Affordability Analysis
Planning and Budgeting Cost, Schedule, Risk Assessment
Solution Capability Assessment (per candidate)
AoA Conduct Red Team Assessments

Stakeholder Analysis

17



Analysis of Alternatives (nternal industry)

Phase

Activities

AoA Planning

A m
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Identify the conceptual solution candidates to be evaluated (from the AoA Study Guidance)

Identify technical, schedule, and budget constraints

Identify relevant trade studies (Derived from MOEs, MOPs, and COls)

Identify the AoA evaluation criteria/critical success factors (Derived from MOEs, MOPs, and COls)

Refine representative scenarios (including operating environments and conditions)

Write the AoA Plan

Refine the SoS Architecture around each candidate

Identify SoS interfaces and enabling systems/technologies

Understand legacy system knowledge for SoS interfaces or system upgrades

Define life cycle parameters, attributes, suitability, etc.

Provide technology assessment of candidates (current vs future, practical vs plausible, TRL, MRL, etc.)

Provide advanced technology prototype assessment

Architecture Role

Provide T&E and "ilities" assessments of candidates (sustainability, reliability, maintainability, survivability, training, etc.)

Provide integration readiness assessment of candidates for SoS interfaces (Derived from SoS Nodes and Interfaces)

Direct Influence

Provide initial list of Critical Technology Elements (CTES)

Provide initial cost estimate of candidates

Secondary Influence

Provide initial schedule estimate of candidates

Create initial risk assessment of candidates based on technology, cost, and schedule

S&T/IR&D

AoA Conduct

Identify common models, data, and tools

Gather relevant models, data, and tools

Validate models, data, and tools

Determine procedure for model/data/tool configuration management and knowledge repository

Identify analysis techniques

Perform capability vs cost trades (i.e. affordability analysis)

Perform capability vs risk trades (i.e. performance, schedule, cost)

Perform AoA

Identify the Preferred System Concept

Write a CONOPs for the Preferred System Concept

Write AoA report

18

Refine and Select Solution
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Engineering Analysis

Phase Sub-process Enablers Analytics

Refine Selected Solution

Critical Technology Element Definition

Measures of Performance Affordability Analysis
Engineering Analysis System Architecture Cost, Schedule, Risk Assessment
SoS Interface Definition Performance Requirements Decomposition
Technology Readiness Levels Design Requirements Definition
Manufacturing Readiness Levels System Concept
Red Team Assessments
Stakeholder Analysis

19
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Engineering Analysis

Phase | Activities

Identify Preferred System Concept technical, schedule, and budget constraints

Refine SoS Architecture

Identify level of expectations for Preferred System Concept

Identify Preferred System Concept SoS interfaces and enabling systems/technologies

Understand legacy system knowledge for SoS interfaces or system upgrades

Create evolutionary life cycle planning

Refine Preferred System Concept life cycle parameters, attributes, suitability, etc.
Refine Preferred System Concept MOPs (Derived from SoS Functional Flow)

Engineering Analysis

Refine technology assessment of the Preferred System Concept (TRL, MRL, etc.)
Refine integration readiness assessment of the Preferred System Concept for SoS interfaces (Derived from SoS Nodes and Interfaces)

Refine Preferred System Concept CTEs

Provide cost estimate of the Preferred System Concept

Provide schedule estimate of the Preferred System Concept

Identify risk assessment of the Preferred System Concept based on technology, cost, and schedule

Architecture Role Direct Influence Secondary Influence S&T/IR&D

Refine Selected Solution

20
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Techniques, Methodologies, and Tools

Phase
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Techniques, Methodologies, and Tools

Techniques, Methodologies, and Tools

LRI RELS Y s

L LA

Mission Capability
Needs Analysis

BOGSAT

Back of the Envelope

Spreadsheet analysis

Math Models

First Principal Analysis

Monte Carlo Analysis

Analytic Hierarch Process (AHP)
Discrete Event Simulation
Architecture (DoDAF, Zachman, etc.)
Concept of Employment (ConEmp)

M&S: EADSIM, ESAMS, STORM, SUPPRESSOR, etc.

Monte Carlo Analysis

Analytic Hierarch Process (AHP)

Discrete Event Simulation

Architecture (DoDAF, Zachman, etc.)

Concept of Employment (ConEmp)

Constrained Opitimization Framework

3DoF to 6DoF Simulations

Leverage Existing Simulations
Man-in-the-Loop Simualtions
Software/Hardware-in-the-Loop Simulations

Leverage Tech Demos

M&S: EADSIM, ESAMS, STORM, SUPPRESSOR, etc.

Capability Solution
Analysis

BOGSAT

Spreadsheet analysis

Math Models

First Principal Analysis

Monte Carlo Analysis

Analytic Hierarch Process (AHP)
Discrete Event Simulation
Architecture (DoDAF, Zachman, etc.)
Concept of Employment (ConEmp)
Constrained Opitimization Framework
3DoF to 6DoF Simulations

M&S: EADSIM, ESAMS, STORM, SUPPRESSOR, etc.

Engineering Analysis

Monte Carlo Analysis

Analytic Hierarch Process (AHP)

Discrete Event Simulation

Architecture (DoDAF, Zachman, etc.)

Concept of Employment (ConEmp)

Constrained Opitimization Framework

3DoF to 6DoF Simulations

Leverage Existing Simulations
Man-in-the-Loop Simualtions
Software/Hardware-in-the-Loop Simulations

Leverage Tech Demos

M&S: EADSIM, ESAMS, STORM, SUPPRESSOR, etc.

21
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DPWG Workshop Findings

1.

The issue of Organizational Conflict of Interest (OCI)
IS seen as a barrier to collaboration

The issue of Intellectual Property (IP) is seen as a
barrier to collaboration

Systems Engineering discipline is needed In the
DP/S&T/IR&D Timeframe

Tactical and Strategic S&T/IR&D can be better
leveraged to support Development Planning

Improved Methods of Collaboration and
Communication Mechanisms are needed

6.1/6.2 Investment Strategies need to align across
Government and Industry

22
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5. Improved Methods of Collaboration and
Communication Mechanisms are needed

 |dentify methods of
collaboration

 |dentify better methods to

Reinvigorating Industry

communicate collaboration independent Rescarch &
Opportunltles April 17, 2013
— ldentify communication comm s e s

opportunities and work with
the Government to
Implement

— Determine methods to
“pUSh” the Communlcatlon Defense Innovation Marketplace
to the right audience

— Use Industry Associations
to help get the word out

e

Source: Colonel Brooks McFarland == R ——
USAF OASD(R&E)
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5. Improved Methods of Collaboration and
Communication Mechanisms are needed

AFRL IR&D Technlcal &;:;j IR&D Technical Interchanges
Interchanges

IR&D Technical
Interchange Framework

— Marketplace

— Face to Face

— Focus on AF needs
« Ops Tempo provides v Ops Tempo

AF/Industry Technical LB e e,

Interchange Events e EE__

— Advanced Awareness "

°
b
=
29
b

|

CrberSpace (T 1)
= O line B01  f28 Soap 3
May 13- Aug 13 Sy 13
—
AS, GPA, PR, Spae Ops, Mebilty, Acs ([N )
G ine Sane 1 P2 i 3
dun 13 - Gel 13 Now 13
uuuuuuu —— fi s )
Dt Saop 1 FIF Stop 3
Aug 13= Jan 14 Fab 14
4 7 10 I 4 i 10 |

Source: Dr. Walter Price —
Technical Advisor, Development Planning, AFRL/EN
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6. 6.1/6.2 Investment Strategies need to align across

Government and Industry

« Show the relationship of 6.1/6.2
Investments to S&T needs

* Increase Industry involvement
In the Multidisciplinary
University Research Initiative
(MURI) process

— Enable Industry to be a
submitter of 6.1 topics as an
Input to the Gov't S&T planning
effort

* Increase Industry awareness
and use of Defense Innovation
Marketplace

Source: Dr. Robin Staffin
Director for Basic Research, OASD R&E
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Departmeni of Defense
Basic Research

National Defense Industrial Association
DPWGI/ASD R&E Collaboration

Dr. Robin Staffin

r Bas searc
Office of the Assistant Secretary of Defense for Research and Engineering
June 19, 2013

Industrial Outreach

Industrial Qutreach: Instituted

o Invited Industry to attend MURI Annual Review through NDIA
= Attended by 16 major DoD contractors

5 Held MURI 25" Anniversary Session at NDIA Meeting
= Attended by 50 industry managers

o Posted list of active MURI's on ASD(R&E)/Basic Research website
(hitp:/mww.acq.osd milrd'basic_researchimuri_partnerslist.himl
o Invited industry scientists to emerging areas workshops

Industrial Qutreach: Proposed

o Encourage Fl presentations at industry-oriented meetings and conferences

» Invite relevant industry reps to MURI and program reviews
o Proposals solicited for new “at the crest-of-the-wave” MURI topics
o Service-proposed OSD approved topics

26
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Government and Industry

1":‘1\1 Multidisciplinary University Research Initiatives
e (MURI): Investing for the Future

‘ M U R I ReVi eW h e | d J u |y 24- + Curren tly 157 Active MURI Projects spanning multiple technical

2 5 fields (details at website below)

+ Industry welcome at annual MURI Reviews
» Chance to meet with Pls and other performers
# Initiate collaborations

 Limited Industry participation
despite open invite

* Industry attendee comments:
— Qutstanding review
— Highly technical

Quantum Dynamics / Quantum Chemistry

—_ N etWO rki n g d i re Ctly With P I ’S Information Science / Mathematics

Mano - devices and circuits

— Excellent 6.1 opportunities
New Approaches to Biology / Synthetic Biology

Novel Functional Materials

Complex EM Propagation

Mon-traditional Fluid Dynamics

Source: Dr. Robin Staffin 27
Director for Basic Research, OASD R&E
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Summary

Strides have been made in the area of
S&T/IR&D integration

OCIl Is being addressed

SE discipline for S&T/IR&D defined for
Development Planning

The Defense Innovation Marketplace
provides Government and Industry
awareness

Service/lndustry technical interchanges are
taking place

Industry Is invited to participate in MURI
Reviews

28
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Questions?

The NDIA DPWG thanks you for the opportunity to share our efforts!

29
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 Back-up

30
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Industry’s Pre-Milestone A SE Process

SoS Refinement

Analysis of Future
Threats, Strategy &
Needs

Bound the Solution
Space

Develop Acquisition
Decision Memo

System Concept
Refinement

SoS Assessment

Communicate
Guidance

Solution
Identification

Advanced Concept
Engineering

: Came iR Programmatics
MDD is an Assessment
Solution Integration inh erently
Government
Effort. Prepare Analysis
Capability Analysis Industry makes
Evaluate Solution :
Candidates an | n\_/e_Stm ent
decision to _
develo D Conduct Analysis
technologies,
o Generate Program Plans
Gap Identification Documents prototypes, etc.

Generate
Reports

Specifications &
Standards

The answer to “What problem are we trying to solve?”
enables the tailoring of this process!




Analysis of Future
Threats, Strategy &
Needs

Advanced Concept
Engineering

Capability Analysis

Gap ldentification

STRENGTH THROUGH INIUSTEY & TECHSOLOGY

Mission CaEabiIitz Needs Analxsis

Identification of the Military Area Of Interest

Identification of the Existing Environment and What Constitutes Effectiveness

Evaluation of the Effectiveness of the Current Operational Capability

Evaluation of the Capability Gaps and the Importance of Each Gap




Capability Solution Analysis

Identify the Physical and Architectural Environment the Solution Must Reside In

Bound the Solution Space

Identify and Define the Solutions to be Evaluated

Solution Identification

Define How Solutions Will Integrate Into the Existing Architecture and Employment

Solution Integration

Rank Each Solution Option Based on the Defined Selection Criteria

Evaluate Solution
Candidates

Development of a ‘Draft’' CONOPS and ICD is Essential for Concept Communication

Generate Documents




Engineering Analysis

SoS Refinement

System Concept
Refinement

Programmatics

Engineering Analysis of the Preferred System Concept Shapes
the Pre-Proposal Design



Program and Technical Planning

Program Plans

Specifications &
Standards

Planning Prepares the Way for Procurement Activities and
Provides Information for Proposal Decision Making
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Analysis of Alternatives (Internal Industry)

SoS Assessment

Candidate
Assessment

Prepare Analysis

Conduct Analysis

Generate
Reports

Internal AoA Provides Preparation for Preferred System Concept
Engineering Analysis



