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Preface

This primer is designed to provideademiaesearchers unfamiliar with thBeparment of

Defense (DoD3 generalinderstandngof thedepaNJi YSy (1 Q& o0 | adistbbuteiNGE I y AT I G
decisionmaking and fundingprofile. Unlike other federal agencies thgponsor research such

as the National Institute of Health (NIH) which focuses on health advancement and National

{ OASYOS C2dzyRFGA2y ob{C0O 2y I o6NRBIFIR aSid 2F Ay
is in support of the warfighter and advanciogerall national security capabilityWhile DOD is

one of the largest research sponsors with Universities across aspieletrum of technologies,

ultimately, the Department focuses the outcomes of research to establishment of or

enhancement of capabilés designed for National Defense purposes. An additional but

secondary consideration of DOD research is technologyukeatapability to the broader
SYGBANRBYYSY(ld 2NJ O2YYSNDALIE aSOG2Nm® Ly 2RI &Q
with rapid techndogy changes, DOD continues to support broad research as a safeguard

against technological surprise favoring a strong partnerships with academia and the commercial
sector. DOD maintaga dual track for development with accelerated programs designed to

address current needs and the longer more traditional path tied to formal acquisition

development. This mulpath approach provides researchersarietyof collaboration options

with DOD that at times can be confusing.

Section |- Overview

ROLES ANRESPONSIBILITIES:

Forour purposedDODcanbe divided into threecomponents The ndividual Serices the Joint
Staffand CombatantCommandsand the Office oSecretary of Defense (OSDheTistribution
of responsibilities andelationshipswithin these threecomponentss useful wherseeking
advocacyand resources for research withihe various staffs and agencies of DOD.

First, theindividual ServicegArmy,Air Force, and Nawyhich includeghe Marine
Corpsg areresponsible for organizing, training aeduipping theuniformed military tosupport
the full range ofmilitary operationsfor the Combatant Commandg§ he Services maintain
research labs, devepment centers, andrganiationsto support the full lifecyde
development of technology and capabilities requirement.

Secondthe Joint staffreferred toas the Joint Chiefsf Staff (JCS) iesponsible for
consolidatirg the inputs of the individuale8vices to supporthe needsof the Regional
Conbatant Comnands (RCCs), which are CentPalcific, European, NortherAfricanand
Southern Commands. TRECQeeds arevalidatedwithin the Services and the JCS Joint
Capabilities Integration Development System (JCIDS) process thitmudbint Requiremeist
Oversight Council (JROCksiablishrequirementsdocumentsto be used bypOD in decision
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making processesThe RCCs are commonly known by their regional designation such as Central
Command (CENTCOM) or Pacific Command (PACTO®IRCCare responsibléor military
operations intheir Area of Operatio (AOR) ogeographic regiojsothe RCCdemand signals
or needs determine much of the weight of effort for the Servic8sere arethree Functional
Combatant Commands: Transportati®trategi¢c and Speail Operationghat support the
RCCsThese nineCombatant Commands (CCRs) are supported by the Services to provide the
land, air, cyber and sea component of military operations.

Joint urgent operational needs (JUONBpm the CCRare demand signals or needs
which require neaterm fielding. Translating technical innovatiomto the impacton
warfighting capabilitiess alwayscritica and in the case of a JUON is time sensitive

Iy 24 KSNJ | S eCapubilfySShiEGGEES dsipart ofthe Joint Staff review
process an assessment is conducted to identify CGs. These gaps are then documented as an
additional reference point to decide on development needs and budget prioritization.

RCQeeds calledwarfighterrequirements canmature intoConcepts of Operations
(CONOPS)Nd Concepts of Employment (CONENIPSONOPS and CONEMA&Sthen
translatecombat @pabilitiesinto sets of requirements and the technological capitibs
needed for mission accomplishmentarfighter reeds areevaluated ina parallel and iterative
processe within the JCS arddividual Senees to identify and prioritize technology
developmentagainst operational urgency and budgetary constraints.

Third, suppoihg theSecretary of Defensare staffswith the following defined role

& ¢ fOflice of the Secretary of Defense (0S®jhe principal staff element of thgecretary of
Defensein the exercise of policy development, plannirggource management, fiscal, and
program evaluation responsibilities. OSD includes the immediate offices of the Secretary and
Deputy Secretary of Defense, Under Secretaries of Defense, Director of Defense Research and
Engineering, Assistant Secretaries efddse, General Counsel, Director of Operational Test and
Evaluation, Assistants to the Secretary of Defense, Director of Administration and Management,
and such other staff offices as the Secretary establishes to assist in carrying out assigned
responsidi A G A S & ¢

The key staff supporting research within OSD is the Under Secretary of Defense for Acquisition,
Technology, and Logistic (AT&L). Within this staff resides the Director of Research and
Engineering, (ASDR&E).


http://www.defense.gov/home/top-leaders/
http://www.defense.gov/home/top-leaders/
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DOD Development Portfolio Framework

Service S&T portfidipteams

Joint Staff, Service Programs of
Record, Development Centers,
Special Fund Authorities

Secret Sauce: Connecting thedots early onexplaining impad
of research to end reguirements

DOD research processes are itera and create a contrast between demand and supply from a
budgetary and timeline perspectiv&Vhile advocacy may be gained within one segment of the
process such as OSD and JCS, the support process for the research is netecontipthe

final elements ardormalized sponsofsp andthe resources have beegained.

Historically, OSBetsthe galvanizing focus for overall DOD research and priorities which are
then interpreted and executed by the individual Servic€SD estaishespriorities by

accessing informatiofrom the individual Services, Joint organizations and guidance provided
by other banches of Government. Each yéae White House Office of Science and
Technobgy (OSTP) and Congresstietnational tone for &T that is then provided to the
individual departments. OSIBvel programs and initiates are focused oproviding joint
crosscutting support for R&D to point where capabilities can be adoptediwithe Services
programs of record (POR) for transitiand budget sustainment. PORs can take many forms
such as weapon system platform, services, or other sustainment capabilities formally
recognized by the Servise

DOD Operational to S&T Framework

National Conarastiona

Authorities

0osD

A . e Joint Staff
ge n Cy (Policy, Priorities, (Requirements)

Bridging)

Services

Needs Requirements
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FUNDING

In addition to theorganizational framework and decisionaking processes tofie DOD
there isthe overall distribution of research funds. Research funding is defined and cataloged
for all budgets with the following the following references:

Relationship between Major Force Program B 6 R&D Categories andDT&E
Appropriations Budget Activitie$BA)

MFP 6 RDT&E

R&D Budget RDT&E
Category  Activity Budget Activity Title
6.1 BA 1 Basic Research
6.2 BA 2 Applied Research
6.3 BA 3  Advanced Technology Development
6.4 BA4  Advanced Component Development and Prototype
6.5 BA 5 System Development and Demonstration
6.6 BA 6 RDT&E Management Support
T BA7 Operational Systerbevelopment

*NOTE Although similar, titles of the Major Force Program (MFP) 6 categories (which

are not shown above) are not exactly the same as titles of the RDT&E Appropriation

Budget Activities. A S ahLISNI GA2y I f {@aGSY S5RMAEEBALIYSY
7 is not considered MFP 6. While correctly funded with RDT&E dollars, these efforts do

not fall under a MFP 6 Category; rather, for MFP purposes, the efforts are considered

part of the Major Force Program that the fielded operational system \fathsn.

Congress calls BA 4, Demonstration and Validation, and calls BA 5, Engineering and
Manufacturing  Source: DAU.MIL

Budgetreferences usedbr the ranges of budget applicaticsubject to interpretation are:

Science ath Technology fundé&onsideed Basic and Applied Research or-6.3), Research and
Development (Advanced Components or)@aaAdRDT&E (Test and Evaluation) focused on
development effortamoving from research into acquisition or transition processes greater than
6.4. These terms nyavary in description and application among the Services.


https://acc.dau.mil/CommunityBrowser.aspx?id=29019&lang=en-US
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TERMS OF REFERENCE FOR TECHNOLOGY DEVELOPMENT

AsLJF NIi 2F GKS 5h5Q& (GSNXY&a 2F NBFTSNBYyOS | &ASNRS
describe the siges otechnology basedn the following description leveldBelowis a generic

chart, for which additional variations have been developed for software, hardware,

pharmaceutical, and manufacturingSee Attachment 1 for expanded description table.

Technology Readiness Level (TRL)

Commercial Products, Services, Systems

Systees Test. | /\
Operaticns TRALYS

Systesy Tl?l.a “..ll?’d’

TRL7 o* Technology
s * Transition

; “
Roqwmnts'GPE.o
o
| .o®
.
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6.1 6.2 6.3

Science and Technology

VAR
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| C e ARNMBY L @[ K

6.4

6.5 6.7

Research and Engineering

I OljdA 8AGA2Y

Funds‘

Research, Development, Test & Evaluation

Procurement

| 0&M

TRL1-3

TRL 4

Pre-Concept

Mtrl. Solution
Analysis A

TRL 5

MRL 4

MRL 5

TRL 6

MRL 8

TRL 7

TRL 8

TRL 9

Engineering & Manufacturing
Development

Production &
Deployment

Sustainment
& Maintenance

MRL 7 MRL &

MRL 9

MRL 10

/e

Lean Production
Practices

Pilot Line - Low Rate
Initial Production

Begin Full Rate
Production

Systems in
Production

Prototypes
Components

Prototype
System

HEN
g B Lab
= Environment

TRL: Technology Readiness Level
MRL: Manufacturing Readiness Level
OCO: Overseas Contingency Operations

Section [I- Current Landscape for Research

This section providestop downsummary of the currenprogram,initiatives emphasized and
prioritiesamongDOD research related organizations.

Each yearhe White House Office of Science and Technology Policy prawgédance

memaandum tothe Fedeal Government agencies aasearch activities to prioritize and align

within national level themes Congress conducts testimooy research and development with

the various agencies to gain insight and provide feedbddiese exchanges codify ttiieection

of research among and between the federal departmententifying dual use technology for

possble shared resource funding has becoareincreasinty important criteria for funding.

The OSTP memorandum includ28iB's FY 2015 Budget Guidance memorandwiB3ii n ¢ &

Providing a good overview of what should be expected for emphasis across federal agencies
supporting research. Extracted from this documént 3c$ stbmissions must meet the
requirementX @ LISOAFAOIf &> & 2AGKAY NBaSFNOK LI2NITF2f
identify and pursue clearly defined "Grand Challengesibitious goals that require advances
in science, technology and innovatiam achieve, and tsupplementhigh-risk, highreturn
NBE&aSI NOK®a hiKSNJ St SySyia AyOf dzRSR Ay GKS 13

1 Avoid Duplication of research
1 Foster interagency partnerships as well as partnerships with academia, small business,
and other industry
1 Key developrant areas:
0 R&D for informed policynaking and management
o Information Technology
o R&Dfor NationalSecurity Missions

A National and Homeland Security and Intelligence mission agencies should
invest in science and technology to meet the threats of the future and

7
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develop innovative new security capabilities. In order to provide cutting
edge capabilities to meet current andtéire mission requirements,
national security agencies need to support a balanced portfolio of basic
and applied research and advanced technology development. In
particular, priority should be given to investments to develop capabilities
in hypersonics, amtering weapons of mass destruction, advanced
computing, accelerated training, and handling large data sets for
nationalsecurity mission requirements.

o Innovation in Biology and Neuroscience

A Agencies should give priority to R&nvestments that have the potential to foster
biological innovations in health, national security, energy, and agriculture, particularly in
platform technologies as described in the Administration's 2Ra#onal Bioeconomy
Blueprint(e.g. technologiesof the design of biological systems, understanding systems
biology, anchigh throughputbiology), science and technology to support the goals of the
National Strategy for Biosurveillan@nd research at the interfaces of biology, physical
sciences, andrgineering. Agencies shoulgive priority to the President's BRAIN (Basic
Research through Advancing Innovative Neurotechnologies) Initiative, and other priorities
identified by the NSTC Interagency Working Group on Neuroscience, including the
relationshipbetween the brain and behavior, cognition, development, and learning.

0 Science, technology, engineering, and mathematics (STEM) education

o Innovation and commercialization

OSD: Interpreting the top down guidance of the Executive Branch, OSD is contiiouingp
DOD specifiS&T Investmentagainstthe followingkey topic areasestablished in 2012 as
galvanizings&T roadmap&om which the individual services apply resources and match
against joint resources maintained in OSD level programs/interactivities
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Defense S&T Investment

“Protect and prioritize key investments in technology and new
capabilities, as well as our capacity to grow, adapt and Technology Needs
mobilize as needed.”

-SECDEF, January 2012 Strategic Guidance

1. Mitigate new and emerging capabilities
- Electronic Warfare - Counter Space
- Cyber - Counter-WMD

2. Affordably enable new or extended

capabilities in existing military systems
- Systems Engineering - Engineered Reslilient Systems

- Data Reuse - Developmental Test & Evaluation :
« Middie East Instability
3. Develop technology surprise through * North Korean Nuciear Ambitions
science and engineering * Anti-Access/Area Denlal
- Autonomy - Data-to-Decisions » Cyber Attacks
- Basic Research - Human Systems * Electronic Warfare
Distribution Statement A: Approved for public release; distribution is unlimited 8
S&T Emphasis Area Roadmaps:
w! dzizy2vYe w 5 I-td-Decisions
w/ &80 SNJ WIYIAYSSNBER wSaAtASyid

{ e
W/ 2dzy i SNAY I 28 L2ya 2P9HFQENBEAONADHNKENME «k 9f
Protection
wl dzYly {@aGdSvya
In addition to the Area Roadmaps, OSD has identifiedd@ipritopics for Basic Research.
Identification of these priorities is based on inputs from a variety of sources which includes
university inputs. Providing inputs to DOD on thesd ather topics is a means to shape DOD
research and funding emphasis. Many successful programs have evolved or have been created
in DOD based on preliminary information coming from publications and university
engagements.
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@ Surprise:
Basic Research

S&T Needs

+ Metamaterials and Plasmonics

* Quantum Information Science

+ Cognitive Neuroscience

« Nanoscience and Nanoengineering

« Synthetic Biology

* Understanding Human and Social Behavior

Trends in basic research are identified and judged
through a variety of interactions, including:
Publications. university site visits, conference attendance

*  Future Directions Wi for investment
aMll':tmmloualc«mn a%m%qu

« Engage expert panels (JASONs, National Academy of Sclences. etc...)

OSD focuses ontwomajorferh y 3 LI G K&AY F OOSt S NWwarfigHeingl LILIX A OF G A
requirements maturetechnology and fostering future capabilities from basic and early applied
research ThechartbelowshowsOSD programs alignment to TRL/MRL.

10
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DDR&E Key Transition / Fielding Programs

‘Notional Alignment with Funding, TRLs, Acquisition Cycle, & MRLs’
6.1 6.2 6.3 6.4 6.5 6.7
Science and Technology Research and Engineering

Funds I Research, Development, Test & Evaluation Procurement | Oo&M
TRL1-3 TRL 4 TRL S TRL 6 TRL7 TRL 8 TRL 9
Mtrl. Solution Engineering & Manufacturing Production & Sustainment
Ere-Concent A Development s Deployment & Maintenance
. | 2 I MRL 4 MRL 5 MRL 6 MRL 7 MRL 8 MRL 9 MRL 10
E‘ k3 Lab Prototypes Prototype Systems in Production Pilot Line - Low Rate Begin FullRate | Lean Production Practces
= Environment Components System Emvironment Inttial Production Production
Test Emerging i

Rapid Reaction Fund (RRF) TRL: Technology Readiness Level
MRL: Manufacturing Readiness Level

OCO: Overseas Contingency Operations

Technologies for OCO

Operational Experiments & Tech [© Emeraing Capabilities (EG =
Integration for COCOMs ( $179 9P ES !

Mature DoD Laboratory Technologies (Lab Push) Technology Transition Initiative (TTI)

Joint Capabilities Technology

COCOM / Joint/ Coalition Focused Demonstrations (JCTDS)

Mature Defense High-Impact Processes Manufacturing Science & Technology (MS&ZT)‘ i

Test “Gap-Flling”

Technologies for OCO Quick Reaction Funds (QRF)

Industry “On” Ramp - Test to Procure Tech Refresh ‘L Defense Acquisition Challenge (DAC) ‘

Coalition Industry Mature Technology - Test to Procure ‘

Foreign Comparative Testing (FCT) J

Theability to determine thealignment of the research along this TRL and MRL alignisient

usefulto navigating the numerous sponsors and funding avenues availabkey nuance of

GAGESa A& GKFG GAYAGAFGAGSaeg INB y20 ARSYUOGATA
initiatives are subject to significant funding yday-year priority changes.

DOD has historically kept its basic and applied research funding relatively stable as a means of
protecting future capability developmen® h 5 His#oric continuitysupporting lasic research

Fa Of SIFNI & 06SSy fAYy1SR G2 {KS forefroitbfzeghaiogy{ S O dzNXA
applicationas illustrated by the charts below:

11
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DoD Basic Research: the Early

Foundations of Progress

= Sonar
» Jet engine

« LORAN

+ Laser technology
» Nuclear propulsion

+ Digital comm.

» Defense networks

= Airborne surv.

* MIRV

+ IR search and track
» Space track network

+ C2 networks

+ Personal computing
+ Counter-stealth

+ BMD hit-to-kill

+ Solid state radar
+ Advanced robotics

+ Speech recognition

40s 50s 60s 70s 80s 90s 00s
» Nuclear weapons » Digital computer » Satellite comm + Airborne GMTI/SAR + GPS + Wideband networks * GIG
» Radar «ICBM » Integrated circuits » Stealth « UAVs + Web protocols + Armed UAVs
» Proximity fuse + Transistor » Phased-array radar | » Strategic CMs + Night vision + Precision munitions + Optical SATCOM

+ Data mining
+ Advanced seekers

+ Decision support

Lab Demo to Forcing Function:
Technology Investment Stocks Cupboard

1900 1910 1920 1940 1950 1960 1970 2013 Future

Liguid-Fueled
Rockets
1922

Counter WMD

Autonomy

Electronic Warfare/
Electronic Protection

1925

Cyber

Counter Space
Synthetic Biology

Nanomaterials

Quantum Systems

Data-to-Decisions

Human Systems

World
War W Z
[

lv'\lf O rl l:
War
|

Distribution Statement A: Approved for public release; distribution is unlimited 7
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This longview of investment has made DOD the largasti one of the most stable sourcks
early stage research within the Federal Government and the single largest funding source for
specific disciplines.

FY14 President’s Budget Request

DoD Basic Research by Component @

TOTAL
106 M DARPA M
0,
AirForce  $364.5M i
$524.8 M, 17% Chem Bio
24% $51.4 M, 2%
DTRA
$45.8 M, 2%
Army
$436.7 M,

20%

Within OSD there are five major staff groups that support research:

1. Defense Advanced Researétojects AgencyDARPA missionisto prevent technologial
surprise to the US, whilereating technologicaurprise for ourenemies. DARPA focuses on
evolving disruptive and revolutionary capabilities that then can be transitioned to Service
sponsored programs for future adaptioARPA is the single largest DOD research agency.
Key attributes important to researchers:

Technical Stairotates every 46 years

az2zald NBaSINOK Aa O2yRdzOGSR Ay dzy A BSNBAGAS

Most funding decisions reside at Office Director and Program Mariasyesl.

Project tinding is usually based on gated or interim reviews and objectives.

Camtinued funding is not guaranteed for future gates. Matrix teams of Government,

academic, anéhdustry partners ardighly encouraged.

= =4 -4 A
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