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Goal and Motivation

Some short stories (2) WDM Laser; XCPA
Message: Don’t give up.... And don’t mess up...

Understanding Darpa: Things to know — do your homework
Communicating with Darpa: Use “The Catechism”

The “Silver Bullet”
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Goal:
Provide faculty with an insight towards attracting and performing
under Darpa contracts.

Motivation:
May allow for teaming across UCF for large interdisciplinary
activities funded by Darpa.
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Some Short Stories

WDM — Don’t give up —

XCPA - Don’t mess up.
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Darpa’s Role — To Bridge the “Valley of Death

Systems, Sub-systems, Devices

Valley of Death

AEOQO, TTO, STO,MTO, 120, DSO

Military /Defense Utilization
Defense Contractors
aseg abpajmouy| ®» adualods diseq

http://www.darpa.mil
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http://www.darpa.mil/About.aspx
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Read This

Driving Technological Surprise:

DARPA’s Mission in a Changing World Th |S dOCU ment g IVGS
a brief history of
Darpa, some of it's
contributions, and
the philosophy of its
April 2013 role and research &
management style

Defense Advanced Research Projects Agency

The estimated cost of report or study for the Department of Defense is approximately $20,000 for the 2013
Fiscal Year. Thiz includes $0 in expenses and $29.000 in DoD labor.
on 201 3Apr(4 RefiD: 3-61EESE6

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED
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Darpa’s Research Style

Managing for Results

é The ultimate objective of our work is revolutionary capabilities that result in positive national security
outcomes. While keeping this long-term goal in mind, we actively manage our work to maximize ouwr
chances of delivering those results.

Because DARPA is a projects agency rather than a laboratory or institution, our work is executed in

programs with defined start and end dates. When a program ends, we may move to another area that is
é maore fruitful, or we may continue with a new project in the same field if we see high potential. But in
every case, this is a consdous and deliberate dedsion, not an automatic default to perpetuate work in
any one area.

Within each program, the DARPA program manager sets clear milestones according to the objectives for
that effort. For a systems demonstration program, typical milestones include design reviews and tests at
é increasing levels of maturity. For a more research-oriented program, appropriate milestones are often

first-of-a-kind lab experiments or meeting increasingly challenging performance criteria. As programs
unfold, program managers work cosely with their performer communities. They assess results and themn
redirect or eliminate less productive work and accelerate efforts that are making great progress.

Similarly, DARPA's technical leaders—technical office directors and deputies and the DARPA Director and

Deputy—regularly weigh the progress of each program in the context of our overall portfolio. Programs
é that are on track continue. Those that are not meeting expectations are rescoped or stopped. Those
that are showing unexpected promise may be expanded to pursue new possibilities. Lessons are learned
and integrated into our ongoing and future programs.

We balance the need to give our programs and performers the time and resources necessary to make
progress toward our extremely challenging objectives with the need to curtail or redirect efforts that are
not productive. These are judgment calls informed by data and direct interactions with the people doing
the work. Our overall success lies in striking this balance across the broad portfolio of DARPA programs.
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Need to know / find out what they (Darpa PM) want

Visit the Darpa Webpage: www.darpa.mil

Read the strategic thrusts, BAA, current programs

Identify program managers that are interested in your work

Find out what they want — reading the funded programs, future BAA’s, Open

BAA's

Once a project / research is identified, you develop a white paper, submitted to

a BAA,

PM can then “discuss” a particular emphasis

* White paper is accepted — write a full proposal.

* When writing your white paper / proposal, remember to use “The Heilmeier
Catechism”

* The ‘catechism’ philosophy is inherent in the ‘viewgraph'’
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Cyber Adaptability

Technology Physical Biological Air Systems
Transition Science Platforms
Ground

ETIE Systems

Warfighter Neuroscience
Engagement Electronic

Materials Warfare Marine Systems
Technology

Demonstrations Mathematics bl
and Field Trials Novel Concepts

Biology Photonics

Space Systems

Rapid

Response Positioning,

Technology Navigation and
Timing

Thermal
Management

AEO Personnel DSO Personnel MTO Personnel TTO Personnel
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The Adaptive Execution Office (AEO) is chartered to accelerate game-changing DARPA technologies into DoD capabilities.
AEO provides the agency with robust connections to the warfighter community and assists the agency with the planning and execution of
technology demonstrations and field trials to promote adoption by the warfighter.

DARPA's Defense Sciences Office (DSO) programs bridge the gap from fundamental science to applications by identifying and
pursuing the most promising ideas within the science and engineering research communities and transforming these ideas into new
DoD capabilities.

The Microsystems Technology Office (MTO) supports DARPA’s mission of creating and preventing strategic surprise by investing in
areas such as microelectromechanical systems (MEMS), electronics, computing, photonics and biotechnology.

In recent years, the proliferation of commercial components and manufacturing processes has made advanced technologies accessible to
all, leveling the playing field. In response, MTO is dedicated to leveraging,

countering and transcending these commercial-off-the-shelf (COTS) approaches. MTO aims to multiply the power of COTS by
aggregating, adapting and integrating components into networks and systems for the benefit of the warfighter. MTO seeks methods for
countering threats (both incidental and intentional) that arise from sustained advancements in cheap and readily available technologies.
Lastly, MTO develops high-risk,

high-reward technologies outside and beyond the scope of the commercial industry to secure the DoD’s technological superiority. By
continuing to create revolutionary capabilities, MTO seeks to “un-level” the playing field.

The Defense Advanced Research Projects Agency’s (DARPA) Strategic Technology Office (STO) is focused on technologies that
enable fighting as a network to increase military effectiveness, cost leverage, and adaptability.

STO's areas of interest include: Battle Management, Command and Control (BMC2); Communications and Networks; Intelligence,
Surveillance, and Reconnaissance (ISR); Electronic Warfare (EW); Positioning, Navigation, and Timing (PNT); and Foundational
Strategic Technologies and Systems.

TTO will rapidly develop new prototype military capabilities that create an asymmetric technological advantage and provide U.S. forces
with decisive superiority and the ability to overwhelm our opponents.

TTO's objective is to provide or prevent strategic and tactical surprise with very high-payoff, high-risk development of revolutionary new
platforms, weapons, critical technologies and systems, approaches addressing affordability, as well as rapid agile development.
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120 explores game-changing technologies in the fields of information science and software to anticipate and create rapid shifts in the complex national security
landscape. Conflict can occur in traditional domains such as land, sea, air, and space, and in emerging domains such as cyber and other types of irregular
warfare. 120’s research portfolio is focused on anticipating new modes of warfare in these emerging areas and developing the concepts and tools necessary to
provide decisive advantage for the U.S. and its allies.

As much of the world-wide economy has moved into cyberspace, protecting and assuring information flows over these networks has become a priority. Most
networks today rely on the successive discovery of vulnerabilities and deployment of patches to maintain security. Even after patching, new vulnerabilities are
often introduced in successive releases, and may even be introduced by the patches themselves. The 120 defensive cyber portfolio is largely focused on
changing this paradigm through a variety of methods such as heterogeneity, formal methods proofs, secure code generation, and automation. Exploration of
offensive methods is essential to expand and inform defensive work. The 120 portfolio covers a broad space, investigating enterprise networks, secure
communications, industrial systems, and purpose-built military systems.

120 is also pursuing information technologies to change the way we perceive and interact with our surroundings. Exponential improvements in computing
power, network bandwidth and storage density combined with ever more pervasive sensing and measurement technologies provided new and powerful ways to
gain insight into the world. Essentially all human activities that can be measured, from mercantile to military, are being quantitatively re-examined in the context
of this new, “big data”, capability. Early demonstrations have produced remarkable insights into human activities and enabled quantitative decision making.
120’s investment portfolio begins at the fundamental science level with programs investigating varied topics from the mathematical properties of graphs, to
online correlation for societal unrest. The portfolio also addresses

fundamental computational issues such as novel algorithm design, natural language processing, and architectures for efficient processing of streamed data.
Closer to the customer, 120 is working closely with agencies within the national security community on operational data to ensure continuous transition of tools
as the programs progress.

College of optics and Photonics
CREOL & FPCE

Ultraf]\st - :
13
Photonics @'UCF




vREFDS

OUR WORK OPPORTUNITIES NEWS + EVENTS ABOUT

AEO

FOCUS AREAS PERSONNEL PROGRAMS

planning and
e adoption by t

14 Ultraf St
Photonics

College of Optics and Photonics
CREOL & FPCE

&uck




v B TFDS

OURWORK OPPORTUNITIES NEWS + EVENTS ABOUT

DSO MTO

FOCUS AREAS PERSONNEL PROGRAMS  SOLICITATIONS

FOCUS AREAS

- Physi

15 Ultraf St
Photonics

UCF College of Optics and Photonics
CREOL & FPCE



vETRS

OUR WORK OPPORTUNITIES NEWS + EVENTS ABOUT

STO

FOCUS AREAS PERSONNEL PROGRAMS  SOLICITATIONS

FOCUS AREAS

= Battle Management, Command and

Commun
Elec

and Systems

16 Ultraf St
Photonics

UCF College of Optics and Photonics
CREOL & FPCE



17 Ultraf St
Photonics

TTO HOME PROGRAMS

VISION
Il rapidly de

only. In t
BAA (DARPA-BAA-13

Systems Panel
- Space Systems Panel
= FAQ

direct all media quel o Outreach@DARPA. mil

PERSONNEL  ABOUT TTO

vEBTFES

OPPORTUNITIES NEWS + EVENTS = ABOUT

NEWS + EVENTS  SOLICITATIONS

TTO OPPORTUNITIES
DARPA_SN-14.04: Adaptive

Vehicle Make (AVM) Tool Suite
n. Response Date

DARPA Tactical Technology
e (TTO). Response Date

n. Response Date
013

UCF College of Ooptics and Photonics
CREOL & FPCE



v ¥ @ FERES
Dﬁ\ A OUR WORK OPPORTUNITIES NEWS + EVENTS ABOUT

120

Information Innovation Office
B~

120 HOME PROGRAMS PERSONNEL | ABOUT I20 NEWS + EVENTS  SOLICITATIONS

ABOUT 120

e-changing techno
re to anticipate and create rapic
i ditional

2merging a
vantage for the U.S.
As much of t
information flow
are often introduced in

th Tt

pand and inform de
network:

| 5
with our

pr._m'n:l-Eu:I new and powerful way
jities th n be m , from m

pability. Earl
ivities and enabled

of graphs, to
fundamental

Photonics




FOCUS AREAS
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OFFICE LEADERSHIP PROGRAM MANAGERS

Mr. Kerry Bernstein
kerry.bernstein@

. Barbara Pi Dr. William Chappell
nt Director, Pro william.chappell@darpa.mil

Dr. Josh Conway Dr. Daniel Purdy
joshua.conway@darpa.mil daniel.purdy@darpa.mil

Dr. Joseph Cross Dr. Jeffrey Rogers
joseph.cro rpa.mil jefirey.rogers@darpa.mil

S 5 r. Ja Sha

Mr. Steven Larsen . Dr. ﬁd?_? Mh.

Program Support : nibir.dhar@darpa.mil jag.shah@darpa.mil
fice

Dr. Daniel Green Dr. Douglas Weber

douglas.weber@darpa.

Dr. Dan Hammerstrom
daniel.hammerstrom@darpa.mil
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Use The Catechism when writing to Darpa (will explain shortly)

Once a project / research is identified, you develop a white paper,
submit to a BAA. PM can then “discuss” a particular emphasis.

White paper is accepted — write a full proposal.

When writing your white paper / proposal, remember to use “The
Heilmeier Catechism”.

The ‘catechism’ philosophy is inherent in the ‘viewgraph’.
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e As director of In the 1970’s developed a
set of questions that he expected every proposal for a new
research program to answer. He referred to them as the
"Heilmeier Catechism".

« These questions still survive at DARPA and provide high level
guidance for what information a proposal should provide.

e It's Important to answer these questions for any individual
research project, both for yourself and for communicating to
others what you hope to accomplish.
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What are you trying to do? Articulate your objectives using absolutely no
jargon. What is the problem? Why is it hard?

How is it done today, and what are the limits of current practice?
What's new in your approach and why do you think it will be successful?
Who cares?

If you're successful, what difference will it make? What impact will success
have? How will it be measured?

What are the risks and the payoffs?
How much will it cost?
How long will it take?

What are the midterm and final "exams" to check for success? How will
progress be measured?

Ultraf]\st ;
24
Photonics * @'UCF

College of optics and Photonics
CREOL & FPCE




PM Name (if known)
R AT

Study Name AV IS

Study Approach
= - hat & - * Desoride how the study performer plans 20 addmss the prodlem
Is upoobd b umnr & as womo 22 pOsEdle. mry this * Btate what is now about this approach compared 20 previous womlk
should be expressed as 2 physios prodlem * (More Iinformation oan be provided In backup ohans)
* (¥ relovand How Is the prbiem sovad now? What is laoking In
this approsoh?

Long-Term Path Forward

* Glive a brief desorplion of e anvisoned path 1o Uil tion by ?he Relevance
Ospariment of Defense. * Explain how s prodlem Is misvant 1o Department of Defanse
neads.

Study Metncs/Deliverables

* Provide one ormore mairios whioh, I sohisved, would show that
he study has suooeeded; La, that prodiem Deing aodressad has
deen safisfaciorily answered

* What delivermis(s) will result from the Sudy?

Parformar(s):
Amount: $K Duration: months
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ALUMNI CONNECTIONS
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