FINANCIAL ASSISTANCE
FUNDING OPPORTUNITY ANNOUNCEMENT

U. S. Department of Energy
Office of Science
Advanced Scientific Computing Research

Resilience for Extreme Scale Supercomputing Systems

Funding Opportunity Number: DE-FOA-0001059
Announcement Type: Amendment
CFDA Number: 81.049
Section 1V, B, 2. Pre-application: The page limit is two pages, including
references.

Issue Date: July 28, 2014
Letter of Intent Due Date: Not Applicable

Pre-Application Due Date: August 27, 2014, at 5:00 PM ET
(A Pre-Application is required)

Encourage/Discourage Date:  September 4, 2014

Application Due Date: November 3, 2014, at 5:00 PM ET



.Table of Contents

REGISTRATIONS w..oooooooeeeoeevevvoosssssseseeeessssssssssssssssssssssssssssssesssssssssssssssssnssssssssssseeeeenes |
SECTION I - FUNDING OPPORTUNITY DESCRIPTION..........ccoommmrrrreeeeeeresessesssssssseernnnen 1
SECTION 1l = AWARD INFORMATION........oooooererseeesesssssssoeiossssssssseseeesssssssssssssssssesnnononons 8
A. TYPE OF AWARD INSTRUMENT ........oooomommmrrmmmrereeesssesssssssssssseooossssssssseeeeessssssssssssee 8
B. ESTIMATED FUNDING .......ooovvvvveeeeeeesessssssssssssessosssssssssseeeessssssssssssssssssssssssssssssseeeeeses 8
C. MAXIMUM AND MINIMUM AWARD SIZE ........oooiiiiiiieicororeeeeeeeeeeeesssssssssssssseenoone 8
D. EXPECTED NUMBER OF AWARDS...ccooeeeeeeeeeieiirvvvvvsssseeeessssssssssssssssssssssssssssseeeeeeens 8
E. ANTICIPATED AWARD SIZE .....ooooooooeeeeeeseeeesecccccccooooeoseseeeeesessssssssssssssenosssssseseeeeeeses 8
F. PERIOD OF PERFORMANCE ......oooooroeeseeeseseesecccooosossseseeeeesesssssssssssssesossssssssseeeeeses 9
G. TYPE OF APPLICATION w..cooovororovocvvovovseeeeeeeeesssssssssssssssssssssssssssseeeess s 9
SECTION 1l = ELIGIBILITY INFORMATION ...oooosroooeeseeecccccccooooeeeeeeeeeesessss s 10
A. ELIGIBLE APPLICANTS w...cocooorvvvoeooovosssssseeeeeeesssssssssssssssossssssssssseeeesssssssssssssssssnsssooes 10
B. COST SHARING ..........ooorooeoeeroeeeeeeeeeeeesessesesssssssooossssssssseeeessssssssssssssesosssssseseeeeeeee 10
C. ELIGIBLE INDIVIDUALS .........oooomommoroeeeeeeeeeeeeesssesssssssessssooossssssssseeessesssssssssssssnenooooes 10
SECTION IV — APPLICATION AND SUBMISSION INFORMATION ....ooooooooeeccecccccccrrnnen 11
A. ADDRESS TO REQUEST APPLICATION PACKAGE ............orrrrereeeeeeeesseeeesssssne 11
B. LETTER OF INTENT AND PRE-APPLICATION............oooeeersesessssssssssssssissssssssseeeeeens 11
C. CONTENT AND APPLICATION FORMS.....oooosososeeseesccccicoossssssseeeeeeessssssssssssssssnennsooon 14
D. SUBMISSIONS FROM SUCCESSFUL APPLICANTS....cooovvvorrrseeseessssssessesssssesssessssssee 26
E. SUBMISSION DATES AND TIMES w..cooooooeceeecccccecvssosssseeeeeeesssssssssssssesssssssssssneeeeee 26
F. INTERGOVERNMENTAL REVIEW. ...ooooooeeeecccccceoooereeeeeeeeeessessesssssssseoossssseseeeeeeee 26
G. FUNDING RESTRICTIONS ......oovvvvvvovoveeeeeeeneesssssssssssssssssssssssssssseeesssssssssssssssssonsnssooons 27
H. OTHER SUBMISSION AND REGISTRATION REQUIREMENTS ...........ccoovvvrrrrrreeeees 27
SECTION V - APPLICATION REVIEW INFORMATION............oovommrrerremesessssssssssssseserninnoon 31
AL CRITERIA .....ooooovvvvveeeeeeesessesssssssssoosossssssssseees s sssssssssssssssssssssseess s 31
B. REVIEW AND SELECTION PROCESS ........ccoorrrvroermmerrreeeeeeeessssssssssssssseosssssseseeeeeeees 33
C. ANTICIPATED NOTICE OF SELECTION AND AWARD DATES ........ooooeeeeierirrriirrrnn 33
SECTION VI - AWARD ADMINISTRATION INFORMATION ........oooooeeeeeeeeeseeeeeeeeenee 34
A. AWARD NOTICES.........oooooeeerseseeeessssssseseseomosssssseeeeeesesssssssssssssssssssssssssseeeeesssssssssssne 34
B. ADMINISTRATIVE AND NATIONAL POLICY REQUIREMENTS..................oorrreeeee 34

C.REPORTING .. bbbt 36



SECTION VII - QUESTIONS/AGENCY CONTACTS.....coiiieieirenieeeesrenree s 37

AL QUESTIONS L. 37
B. AGENCY CONTACTS ...t 37
SECTION VI - OTHER INFORMATION .....ooiiiiiiiiiiii e 38
A. MODIFICATIONS ... 38
B. GOVERNMENT RIGHT TO REJECT OR NEGOTIATE ... 38
C. COMMITMENT OF PUBLIC FUNDS.........ccoiiiiiiii s 38
D. PROPRIETARY APPLICATION INFORMATION .....cocooiiiiiiiiiiieeeee s 38
E. EVALUATION AND ADMINISTRATION BY NON-FEDERAL PERSONNEL............ 39
F. INTELLECTUAL PROPERTY DEVELOPED UNDER THIS PROGRAM..........ccccccene. 39
G. NOTICE OF RIGHT TO REQUEST PATENT WAIVER ..., 39
H. NOTICE REGARDING ELIGIBLE/INELIGIBLE ACTIVITIES ......coooiiiieineen 39
. AVAILABILITY OF FUNDS ..ot 40

SECTION IX - APPENDICES/REFERENCE MATERIAL ......ccocoiiiiiiiieceee e 41



REGISTRATIONS

A. Systems to Register In

There are several one-time actions you must complete in order to submit an application in
response to this Announcement. Applicants not currently registered with SAM and Grants.gov
should allow at least 44 days to complete these requirements. You should start the process as
soon as possible.

Applicants must obtain a DUNS number at http://fedgov.dnb.com/webform.

Applicants must register with the System for Award Management (SAM) at
http://www.sam.gov/. If you had an active registration in the Central Contractor Registry (CCR),
you should have an active registration in SAM. More information about SAM registration for
applicants is found at
https://www.sam.gov/sam/transcript/Quick_Guide_for_Grants_Registrations_v1.7.pdf.

Applicants must provide a Taxpayer Identification Number (TIN) to complete their registration
in SAM.gov. An applicant’s TIN is an Employer Identification Number (EIN) assigned by the
Internal Revenue Service (IRS). In limited circumstances, a Social Security Number (SSN)
assigned by the Social Security Administration (SSA) may be used as a TIN. If an SSN is used
as a TIN, it will not be treated as privacy act data. You may obtain an EIN from the IRS at
http://www.irs.gov/Businesses/Small-Businesses-%26-Self-Employed/Apply-for-an-Employer-
Identification-Number-(EIN)-Online.

Applicants must register with FedConnect at www.fedconnect.net. The full, binding version of
assistance agreements will be posted to FedConnect.

Recipients must register with the Federal Funding Accountability and Transparency Act
Subaward Reporting System at https://www.fsrs.gov. This registration must be completed before
an award may be made: you are advised to register while preparing your application.

B. Registering in Grants.gov
Applicants must register with Grants.gov.

For organizations, please follow the procedures detailed below, making use of the checklist

provided below:
http://www.grants.gov/web/grants/applicants/organization-registration.html
http://www.grants.gov/documents/19/18243/OrganizationReqChecklist.pdf

For individuals, please follow the procedures detailed below:
http://www.grants.gov/web/grants/applicants/individual-registration.html

Organizations and individuals must have an E-Business (E-Biz) Point of Contact (POC). You
may find the checklist at http://www.grants.gov/documents/19/18243/E-Biz_POC_Checklist.pdf
useful.
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Grants.gov maintains a User Guide at
http://www.grants.gov/documents/19/18243/GrantsGovApplicantUserGuide.pdf and a list of
Frequently Asked Questions at http://www.grants.gov/web/grants/applicants/applicant-fags.htmi.
Questions relating to the registration process, system requirements, or how an application
form works must be directed to Grants.gov at 1-800-518-4726 or support@grants.gov.

IMPORTANT NOTICE: When you have completed the grants.gov registration process, you
should call the Grants.gov Helpdesk at 1-800-518-4726 to verify that you have completed the
final step (i.e., Grants.gov registration).

Applicants must download the application package, application forms and instructions, from
Grants.gov at http://www.grants.gov/
(Additional instructions are provided in Section IV A of this FOA.)

Applications must be submitted through Grants.gov to be considered for award. You cannot
submit an application through Grants.gov unless you are registered. Please read the registration
requirements carefully and start the process immediately. Remember you have to update your
SAM registration annually. If you have any questions about your registration, you should contact
the Grants.gov Helpdesk at 1-800-518-4726 to verify that you are still registered in Grants.gov.

C. DOE Office of Science Portfolio Analysis and Management System (PAMYS)

After you submit your application through Grants.gov, the application will automatically transfer
into the Portfolio Analysis and Management System (PAMS) for processing by the DOE Office
of Science. Many functions for grants and cooperative agreements can be done in PAMS, which
is available at https://pamspublic.science.energy.gov.

You will want to “register to” your application: a process of linking yourself to the application
after it has been submitted through grants.gov and processed by DOE.

You must register in PAMS to submit a pre-application or a letter of intent.

You may use the Internet Explorer, Firefox, Google Chrome, or Safari browsers to access
PAMS.

Notifications sent from the PAMS system will come from the PAMS email address
<PAMS.Autoreply@science.doe.gov>. Please make sure your email server/software allows
delivery of emails from the PAMS email address to yours.

Registering to PAMS is a two-step process; once you create an individual account, you must
associate yourself with (“register to”) your institution. Detailed steps are listed below.

1. CREATE PAMS ACCOUNT:

To register, click the “Create New PAMS Account” link on the website
https://pamspublic.science.energy.gov/.
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e Click the “No, I have never had an account” link and then the “Create Account” button.

e You will be prompted to enter your name and email address, create a username and
password, and select a security question and answer. Once you have done this, click the
“Save and Continue” button.

e On the next page, enter the required information (at least one phone number and your mailing
address) and any optional information you wish to provide (e.g., FAX number, website,
mailstop code, additional email addresses or phone numbers, Division/Department). Click
the “Create Account” button.

e Read the user agreement and click the “Accept” button to indicate that you understand your
responsibilities and agree to comply with the rules of behavior for PAMS.

e PAMS will take you to the “Having Trouble Logging In?” page. (If you have been an Office
of Science merit reviewer or if you have previously submitted an application, you may
already be linked to an institution in PAMS. If this happens, you will be taken to the PAMS
home page.)

2. REGISTER TO YOUR INSTITUTION:

e Click the link labeled “Option 2: I know my institution and | am here to register to the
institution.” (Note: If you previously created a PAMS account but did not register to an
institution at that time, you must click the Institutions tab and click the “Register to
Institution” link.)

e PAMS will take you to the “Register to Institution” page.

e Type aword or phrase from your institution name in the field labeled, “Institution Name
like,” choose the radio button next to the item that best describes your role in the system, and
click the “Search” button. A “like” search in PAMS returns results that contain the word or
phrase you enter; you do not need to enter the exact name of the institution, but you should
enter a word or phrase contained within the institution name. (If your institution has a
frequently used acronym, such as ANL for Argonne National Laboratory or UCLA for the
Regents of the University of California, Los Angeles, you may find it easiest to search for the
acronym under “Institution Name like.” Many institutions with acronyms are listed in PAMS
with their acronyms in parentheses after their names.)

e Find your institution in the list that is returned by the search and click the “Actions” link in
the Options column next to the institution name to obtain a dropdown list. Select “Add me to
this institution” from the dropdown. PAMS will take you to the “Institutions — List” page.

e If you do not see your institution in the initial search results, you can search again by clicking
the “Cancel” button, clicking the Option 2 link, and repeating the search.

e If, after searching, you think your institution is not currently in the database, click the
“Cannot Find My Institution” button and enter the requested institution information into
PAMS. Click the “Create Institution” button. PAMS will add the institution to the system,
associate your profile with the new institution, and return you to the “Institutions — List” page
when you are finished.



For help with PAMS, click the “External User Guide” link on the PAMS website,
https://pamspublic.science.energy.gov/. You may also contact the PAMS Help Desk, which can
be reached Monday through Friday, 9:00 AM - 5:30 PM Eastern Time. Telephone: (855) 818-
1846 (toll free) or (301) 903-9610, Email: sc.pams-helpdesk@science.doe.gov. All submission
and inquiries about this Funding Opportunity Announcement should reference DE-FOA-

0001059.

RECOMMENDATION

The Office of Science encourages you to register in all systems as soon as possible. You are also
encouraged to submit letters of intent, pre-applications, and applications before the deadline.
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Section | - FUNDING OPPORTUNITY DESCRIPTION

GENERAL INQUIRIES ABOUT THIS FOA SHOULD BE DIRECTED TO:

Technical/Scientific Program Contact:
Dr. Lucy Nowell
301-903-3191
Lucy.Nowell@science.doe.gov

Dr. Robinson Pino
301-903-1263
Robinson.Pino@science.doe.gov

STATUTORY AUTHORITY

Public Law 95-91, US Department of Energy Organization Act
Public Law 109-58, Energy Policy Act of 2005

APPLICABLE REGULATIONS

U.S. Department of Energy Financial Assistance Rules, codified at 10 CFR 600
U.S. Department of Energy, Office of Science Financial Assistance Program Rule, codified
at 10 CFR 605

SUMMARY

The Office of Advanced Scientific Computing Research (ASCR) in the Office of Science (SC),
U.S. Department of Energy (DOE), hereby invites proposals for basic research that significantly
improves the resiliency of scientific applications in the context of emerging architectures for
extreme scale computing platforms.

The next-generation of scientific discovery will be enabled by research developments that can
effectively harness significant or disruptive advances in computing technology. Applications
running on extreme scale computing systems will generate results with orders of magnitude
higher resolution and fidelity, achieving a time-to-solution significantly shorter than possible
with today’s high performance computing platforms. However, indications are that these new
systems will experience hard and soft errors with increasing frequency, necessitating research to
develop new approaches to resilience that enable applications to run efficiently to completion in
a timely manner and achieve correct results.

Of interest are proposals that address challenges in the following topics:
1. Fault Detection and Categorization
2. Fault Mitigation
3. Anomaly Detection and Fault Avoidance

More specific information is included under SUPPLEMENTARY INFORMATION below.
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SUPPLEMENTARY INFORMATION
Background:

Research developments that effectively harness significant or disruptive advances in computing
technology will enable next-generation extreme scale science. Extreme scale is defined as
approximately 1,000 times the capability available today. Applications running on extreme scale
computing systems will generate results with orders of magnitude higher resolution and fidelity,
achieving a time-to-solution significantly shorter than possible with today’s high performance
computing platforms. However, indications are that these new systems will experience a variety
of faults and/or errors with increasing frequency, necessitating research to develop new
approaches that enable applications to run efficiently to completion and achieve correct results in
a timely manner.

Twenty percent (20%) or more of the computing capacity in a large high performance computing
facility is wasted due to failures and recoveries. [1] The situation is expected to worsen sharply
as systems increase in size and complexity, wasting even more capacity. Research is thus
required to improve the resilience of the systems and the applications that run on them.

For the purposes of this FOA, faults are defined as the underlying causes of errors, such as bugs,
stuck gates, alpha particles, etc. Errors are the part of system state that may lead to failure, such
as an incorrect value. A failure is the transition to incorrect service, such as the start of an
unplanned service outage. [2]

Three types of faults are of interest. The first is permanent (a.k.a. hard) faults in which a
hardware or software component has failed and must be replaced or rebooted to continue.
Transient (a.k.a. soft) faults are those in which a component may perform incorrectly for a short
time and then return to normal operation. The third and more problematic type are undetected
faults (a.k.a. silent errors), which can be either permanent or transient. Today’s HPC systems
experience all three types of errors, but their frequency, root causes and interdependencies are
not well understood. [4]

A variety of factors will contribute to increased rates of faults and/or errors on extreme scale
systems [1, 2, 3, 4], a few of which are

1. The number of components with both memory and processors will increase by an order
of magnitude, and the number of system components is increasing faster than component
reliability, resulting in an increase in hard and soft errors;

2. Constraining hardware and software to a power envelope of 20 Megawatts (MW) will
necessitate operating components at near-threshold power levels and power levels may
vary over time, making errors more likely; and

3. Use of the machines will require managing unprecedented parallelism and complexity,
especially at the node level of extreme scale systems, increasing the likelihood of
programmer errors.



For existing systems, the most common approach to achieving fault tolerance is global
checkpoint-restart (C/R) that captures the full state of the machine by writing it to stable storage
(checkpoint) and reinstates (restarts) it at (or rolls it back to) the last point of known correctness,
which is the last checkpoint. However, extreme scale systems are expected to have
characteristics that make traditional methods of global C/R infeasible:

1. Data movement will be constrained, both internode and on/off the machine, in the
interest of conserving power, so that the power cost of global C/R may be unacceptable;

2. The bottleneck for input/output (1/0) will continue to worsen as improvements in storage
device capabilities do not keep pace with those for computing, making traditional C/R
impractical because of the time required for disk access in relation to the frequency of
faults; and

3. Itis expected that the power cost of data movement and the worsening 1/0O bottleneck
will make it necessary for data analysis and data reduction to occur in situ, or on the
supercomputer in parallel or interleaved with the simulation, necessitating new
approaches to ensuring the integrity of data and analytic processes.

DOE mission drivers with respect to fault tolerance and correctness are described in [4].

Additional information about expected changes to the architecture of and system software for
DOE extreme-scale systems can be found in a variety of sources: [5, 6, 7 and 8].

Information about the changing paradigm for data management, analysis and visualization may
be found in [9 and 10].

Additional information about challenges in resilience and resiliency in extreme scale systems
and applications may be found in [1, 2, 3, 4, and 11].

Information about research already in progress that is related to planned extreme scale systems
may be found in [12].

Proposals may address any or all of the research issues described below. Preference will be
given to well-focused proposals that offer promise of significant advances in the ability of
applications to run to completion in a timely manner and achieve correct results despite the
occurrence of faults and/or errors.

Research Topic 1: Fault Detection and Categorization

We need a deeper understanding of the depth and magnitude of the resilience problem and how
current and future systems will be impacted. We also need to understand how faults and errors
propagate in a system, as a critical step toward whole system evaluations and realistic fault
prediction and analysis techniques. The first phase in achieving such understanding begins with
better understanding of the problems for current supercomputing systems, with the expectation
that similar fault mechanisms and system behavior will occur on future systems.
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Research is needed on methods to detect faults in hardware and/or software, including soft faults
that currently go undetected, and categorize faults so that the system can determine the best
approach to handling them. Challenges of interest include but are not limited to:

e What are the underlying causes of faults and/or errors?

e What types of errors should be detected?

e What instrumentation of hardware is required to support fault detection at the system
level?

e How do faults and errors propagate in a system?

e How might runtime systems and/or applications need to be instrumented to detect faults
and/or errors?

e What taxonomy of faults will best support fault mitigation?

e Can fault categorization be automated cost effectively?

e Atwhat level in the software stack should detected faults be addressed?

e Which faults, if any, are best handled by applications? By the operating or runtime
system?

e What types of software error detection are both feasible and cost effective?

Research Topic 2: Fault Mitigation

Fault mitigation requires solutions that allow an application to run to completion and achieve a
result that is correct or within an acceptable tolerance for error. Two research topics of interest
include (1) the need for more efficient and effective checkpoint/restart (C/R) and (2) the need for
effective alternatives to C/R including understanding correctness and errors in applications,
transmitting that information to software stack, developing fault-tolerant algorithms in the
software stack, and reducing code impacted by fault mitigation strategies.

Research is needed to increase the efficiency and efficacy of checkpoint/restart (C/R).
Traditional C/R is problematic because of the power costs of data movement and the worsening
1/0 bottleneck, as well as the time consumed. To be effective, the time required for C/R must be
significantly less than the mean time between failures. Furthermore, the presence of soft errors
requires increased attention to data integrity in checkpoints, since the previous one should not be
erased before the integrity of the most recent one is assured. Topics for research include but are
not limited to:

e How can we reduce the amount of data movement and 1/O required for C/R?
e How can we reduce the frequency of C/R?
e How can we ensure integrity of the data in a checkpoint?

Research is needed to develop cost-effective alternatives to traditional C/R that allow an
application to continue running in the face of faults and/or that lessen the amount of code that
must be restarted, while still allowing the application to reach a correct result or one that is
within acceptable tolerance for error. Research topics that need to be addressed include but are
not limited to the following:

e In the context of soft errors, what is required to ensure the correctness of simulations and
processing?

e How can an application establish its tolerance for error and communicate that information
to the system components handling errors?

4



e If applications can tolerate or handle soft errors, how can they best convey that to the
appropriate layer(s) of the software stack? What mechanisms can be provided to help
applications to better handle soft errors?

e What fault-tolerant or self-checking algorithms might be developed that allow the
software stack to continue running correctly in the presence of frequent errors? How can
we develop trusted system services that support recovery from errors?

e Since checkpointing the full system state is infeasible, how can we reduce the amount of
system state that must be protected from faults?

e How can we reduce the amount of code that is impacted by fault mitigation?

Research Topic 3: Anomaly Detection for Fault Avoidance

Research is needed to determine whether it is possible for machine learning methods to enable
anticipation of faults and/or node failure far enough in advance for an application to avoid the
fault/failure, perhaps by migrating the running application to another node. Challenges of interest
include but are not limited to:

e What information might be provided by hardware to support detection of anomalous
behavior?

e How could a software resilience solution learn adaptively from hardware or the overall
system sensor information network in order to anticipate and deal with potential faults
effectively, assuming the availability of information about heat levels, power variability,
prior faults and other suspected causes of faults?

e What strategies would enable the runtime system and/or the application to avoid a fault
that is anticipated near term?

Additional Information

Applications may address one or more of the announcement themes. Preference will be given to
projects that offer focused and coherent research and solutions. All projects should be
appropriately integrated into a whole and not a collection of disjointed efforts.

Applications must explicitly address the challenges of operating within the expected exascale
environment, including severe constraints on data movement, worsening 1/O bottleneck, frequent
hard and soft faults, and the necessity for extremely high levels of concurrency.

Proposed research must advance pertinent aspects of computer science.

Out of Scope:
Out of scope for this FOA are applications that

e Fail to address extreme scale high performance computing systems;

e Provide discipline-specific and/or application-specific solutions that do not generalize to
multiple applications;

e Request supplements to existing projects to address resiliency challenges;

e Would develop resilient solvers or math libraries;

e Aim to incorporate resilience into programming models and/or languages; and/or
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e Address fault prediction through machine learning other than by anomaly detection based
on information from hardware sensors.

Proposals that are deemed to be the same as or substantially similar to proposals submitted to
DE-FOA-0000742/Lab Announcement 12-742 Resilient Extreme-Scale Solvers, DE-FOA-
0001003/ Lab Announcement 14-1003 Exploratory Research for Extreme-Scale Science, or DE-
FOA-000958/Lab 13-958 Early Career Research Program will be declined without review.

Collaboration

Collaborative applications submitted from different institutions must clearly indicate they are

part of a collaborative project/group. Every partner institution must submit an application

through its own sponsored research office. Each collaborative group can have only one lead

institution. Each application within the collaborative group, including the narrative and all

required appendices and attachments, must be identical with the following exceptions:

e Each application must contain a correct SF-424 (R&R) cover page for the submitting
institution only.

e Each application must contain a unique budget corresponding to the expenditures for that
application’s submitting institution only.

e Each application must contain a unique budget justification corresponding to the
expenditures for that application’s submitting institution only.

Collaborations that include a DOE National Laboratory should note that proposals from a
DOE National Laboratory should be submitted in response to the companion laboratory
announcement (LAB 14-1059) in PAMS.
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7.

10.

11.

12.

Scientific Grand Challenges: Architectures and Technology for Extreme Scale
Computing, December 2009, http://science.energy.gov/~/media/ascr/pdf/program-
documents/docs/Arch_tech _grand_challenges_report.pdf

Exascale Operating Systems and Runtime Software Report, December 2012,
http://science.energy.gov/~/media/ascr/pdf/research/cs/Exascale%20Workshop/ExaOSR-
Report-Final.pdf

Scientific Discovery at the Exascale: Report from the DOE ASCR 2011 Workshop on
Exascale Data Management, Analysis and Visualization, Houston, TX,
http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Exascale-ASCR-
Analysis.pdf

Synergistic Challenges in Data-Intensive Science and Exascale Computing, DOE ASCAC
Data Subcommittee Report, March 2013,
http://science.energy.gov/~/media/ascr/ascac/pdf/reports/2013/ASCAC_Data_Intensive
Computing_report_final.pdf

Report-back slides from the Exascale Planning Workshop, April 2012,
http://exascaleresearch.labworks.org/apr2012planningworkshop/

Exascale Research Conference Meeting materials:
http://exascaleresearch.labworks.org/oct2012/



http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Arch_tech_grand_challenges_report.pdf
http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Arch_tech_grand_challenges_report.pdf
http://science.energy.gov/~/media/ascr/pdf/research/cs/Exascale%20Workshop/ExaOSR-Report-Final.pdf
http://science.energy.gov/~/media/ascr/pdf/research/cs/Exascale%20Workshop/ExaOSR-Report-Final.pdf
http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Exascale-ASCR-Analysis.pdf
http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Exascale-ASCR-Analysis.pdf
http://science.energy.gov/~/media/ascr/ascac/pdf/reports/2013/ASCAC_Data_Intensive_Computing_report_final.pdf
http://science.energy.gov/~/media/ascr/ascac/pdf/reports/2013/ASCAC_Data_Intensive_Computing_report_final.pdf
http://exascaleresearch.labworks.org/apr2012planningworkshop/
http://exascaleresearch.labworks.org/oct2012/

Section Il - AWARD INFORMATION

A. TYPE OF AWARD INSTRUMENT

DOE anticipates awarding cooperative agreements under this FOA.

DOE will consider funding multi-institution collaborations under this FOA.
B. ESTIMATED FUNDING

Research awards are expected to be made for a period of three years at a funding level
appropriate for the proposed scope, with out-year support contingent on the availability of funds
and satisfactory progress. Total funding up to $4,000,000 annually is expected to be available to
support this FOA subject to appropriation of funds by the Congress. DOE is under no obligation
to pay for any costs associated with the preparation or submission of an application. DOE
reserves the right to fund, in whole or in part, any, all, or none of the applications submitted in
response to this FOA.

C. MAXIMUM AND MINIMUM AWARD SIZE
(See B. Estimated Funding section above.)

The award size will depend on the number of meritorious applications and the availability of
appropriated funds.

Ceiling
$1,250,000 per project, including any and all collaborators

Floor
Suggested minimum: $100,000 for university Pl collaborating with a DOE national laboratory as
part of a larger project. $300,000 is the expected minimum project size.

D. EXPECTED NUMBER OF AWARDS
(See B. Estimated Funding Section above.)
Approximately four to six awards are expected.

The exact number of awards will depend on the number of meritorious applications and the
availability of appropriated funds.

E. ANTICIPATED AWARD SIZE
(See B. Estimated Funding Section above.)
A collaborative project may include awards to multiple participating organizations.

It is anticipated that project sizes may range from $300,000 per year to $1,250,000 per year,
including awards to any and all collaborators.



Award sizes will range from $100,000 per year to $1,250,000 per year.

The award size will depend on the number of meritorious applications and the availability of
appropriated funds.

F. PERIOD OF PERFORMANCE
(See B. Estimated Funding section above.)
Research awards are expected to be made for a period of three years.

The suggested start date for organizations other than DOE National Laboratories is February 15,
2015. For awards made in Fiscal Year 2016, the suggested start date is April 15, 2016.

Out-year funding will depend upon suitable progress and the availability of appropriated funds.
Continuation funding (funding for the second and subsequent budget periods) is contingent on:
(1) availability of funds appropriated by Congress and future year budget authority; (2) progress
towards meeting the objectives of the approved application; (3) submission of required reports;
and (4) compliance with the terms and conditions of the award.

G. TYPE OF APPLICATION

DOE will accept new applications under this FOA.



Section 111 - ELIGIBILITY INFORMATION

A. ELIGIBLE APPLICANTS

All types of applicants are eligible to apply, except Federally Funded Research and Development
Center (FFRDC) Contractors, and nonprofit organizations described in section 501(c)(4) of the
Internal Revenue Code of 1986 that engaged in lobbying activities after December 31, 1995.

At most two applications as a Prime/Lead institution will be accepted from each institution.
There is no ceiling on the number of applications as a collaborating institution that may be
submitted by each institution. Proposed work should not be the same across multiple projects.
Each Senior Person (Principal Investigator, Co-Principal Investigator, and/or other senior
researchers who contribute to the intellectual content of a proposal) may participate in at most
two proposals.

B. COST SHARING

Cost sharing is not required.

C. ELIGIBLE INDIVIDUALS

Individuals with the skills, knowledge, and resources necessary to carry out the proposed
research as a Program Director/Principal Investigator are invited to work with their organizations
to develop an application for assistance. Individuals from underrepresented groups as well as
individuals with disabilities are always encouraged to apply for assistance.
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Section IV — APPLICATION AND SUBMISSION INFORMATION

A. ADDRESS TO REQUEST APPLICATION PACKAGE

Application forms and instructions are available at Grants.gov. To access these materials, go to
http://www.grants.gov , select “Apply for Grants”, and then select “Download Application
Package.” Enter the CFDA number (81.049) and/or the funding opportunity number (DE-FOA-
0001059) shown on the cover of this FOA and then follow the prompts to download the
application package.

Applications submitted through www.FedConnect.net will not be accepted.

B. LETTER OF INTENT AND PRE-APPLICATION
1. Letter of Intent

A Letter of Intent is not required.

2. Pre-application

A pre-application is required. The page limit is two pages, including references. Only the lead
organization should submit a pre-application; collaborating organizations need not do so.

Full applications will be accepted only in response to a pre-application that was encouraged. Full
proposals will not be accepted for pre-applications that have been discouraged.

PRE-APPLICATION DUE DATE
August 27, 2014, 5:00 PM ET
ENCOURAGE/DISCOURAGE DATE
September 4, 2014, 5:00 PM ET

The pre-application is to help in planning the review and the selection of potential reviewers for
the application. For this purpose, the pre-application must include the following:

e A cover sheet containing the name and mailing address of the sponsoring institution; the
planned title of the research application; the name, e-mail address, and telephone number
of the Principal Investigator, additional Senior Investigator(s), and Senior/Key personnel
expected to be involved in the planned application.

e A Dbrief abstract that identifies the FOA themes that will be addressed

e Estimated budget request (annual).

e Conflict of interest information as detailed below

To help the Office of Science avoid conflicts of interest (COI) in identifying potential reviewers,
a list of collaborators, co-editors, and graduate/postdoctoral advisors and advisees must be
submitted with the pre-application. This list should be the final set of pages in the pdf for the pre-
application. A single, consolidated COI list for the Lead Principal Investigator and each project
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collaborator (supported or unsupported) is required that includes, for all project participants
collectively, an alphabetized list of collaborative co-investigators including co-authors of the past
48 months, co-editors of the past 24 months, graduate and postdoctoral advisors/advisees.

Because the COI information provided in the pre-application will be used to identify reviewers,
additional Investigators and/or Senior/Key personnel may not be named to the project when the
full application is submitted, though the intent to add someone with particular expertise may be
mentioned. Project budgets may be revised between submission of the pre-application and the
full application.

It is important that the pre-application be a single file with extension .pdf, .docx, or .doc. The
pre-application must be submitted electronically through the DOE Office of Science Portfolio
Analysis and Management System (PAMS) website https://pamspublic.science.energy.gov/. The
Principal Investigator and anyone submitting on behalf of the Principal Investigator must register
for an account in PAMS before it will be possible to submit a pre-application. All Pls and those
submitting pre-applications on behalf of Pls are encouraged to establish PAMS accounts as soon
as possible to avoid submission delays.

You may use the Internet Explorer, Firefox, Google Chrome, or Safari browsers to access
PAMS.

Registering to PAMS is a two-step process; once you create an individual account, you must
associate yourself with (“register to”) your institution. Detailed steps are listed below.

Create PAMS Account:

To register, click the “Create New PAMS Account” link on the website

https://pamspublic.science.energy.gov/.

e Click the “No, | have never had an account” link and then the “Create Account” button.

e You will be prompted to enter your name and email address, create a username and
password, and select a security question and answer. Once you have done this, click the
“Save and Continue” button.

e On the next page, enter the required information (at least one phone number and your mailing
address) and any optional information you wish to provide (e.g., FAX number, website,
mailstop code, additional email addresses or phone numbers, Division/Department). Click
the “Create Account” button.

e Read the user agreement and click the “Accept” button to indicate that you understand your
responsibilities and agree to comply with the rules of behavior for PAMS.

PAMS will take you to the “Having Trouble Logging In?” page. (If you have been an Office of

Science merit reviewer or if you have previously submitted an application, you may already be

linked to an institution in PAMS. If this happens, you will be taken to the PAMS home page.

Register to Your Institution:

e Click the link labeled “Option 2: I know my institution and | am here to register to the
institution.” (Note: If you previously created a PAMS account but did not register to an
institution at that time, you must click the Institutions tab and click the “Register to
Institution” link.)
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PAMS will take you to the “Register to Institution” page.

Type a word or phrase from your institution name in the field labeled, “Institution Name
like,” choose the radio button next to the item that best describes your role in the system, and
click the “Search” button. A “like” search in PAMS returns results that contain the word or
phrase you enter; you do not need to enter the exact name of the institution, but you should
enter a word or phrase contained within the institution name. (If your institution has a
frequently used acronym, such as ANL for Argonne National Laboratory or UCLA for the
Regents of the University of California, Los Angeles, you may find it easiest to search for the
acronym under “Institution Name like.” Many institutions with acronyms are listed in PAMS
with their acronyms in parentheses after their names.)

Find your institution in the list that is returned by the search and click the “Actions” link in
the Options column next to the institution name to obtain a dropdown list. Select “Add me to
this institution” from the dropdown. PAMS will take you to the “Institutions — List” page.

If you do not see your institution in the initial search results, you can search again by clicking
the “Cancel” button, clicking the Option 2 link, and repeating the search.

If, after searching, you think your institution is not currently in the database, click the
“Cannot Find My Institution” button and enter the requested institution information into
PAMS. Click the “Create Institution” button. PAMS will add the institution to the system,
associate your profile with the new institution, and return you to the “Institutions — List” page
when you are finished.

Submit Your Pre-Application:

Create your pre-application (called a pre-proposal in PAMS) outside the system and save it
as a file with extension .docx, .doc, or .pdf. Make a note of the location of the file on your
computer so you can browse for it later from within PAMS.

Log into PAMS and click the Proposals tab. Click the “View / Respond to Funding
Opportunity Announcements” link and find the current announcement in the list. Click the
“Actions/Views” link in the Options column next to this announcement to obtain a dropdown
menu. Select “Submit Pre-proposal” from the dropdown.

On the Submit Pre-proposal page, select the institution from which you are submitting this
pre-proposal from the Institution dropdown. If you are associated with only one institution in
the system, there will only be one institution in the dropdown.

Note that you must select one and only one Principal Investigator (PI) per pre-proposal; to do
so, click the “Select PI”” button on the far right side of the screen. Find the appropriate Pl
from the list of all registered users from your institution returned by PAMS. (Hint: You may
have to sort, filter, or search through the list if it has multiple pages.) Click the “Actions” link
in the Options column next to the appropriate PI to obtain a dropdown menu. From the
dropdown, choose “Select PI1.”

If the P1 for whom you are submitting does not appear on the list, it means he or she has not
yet registered in PAMS. For your convenience, you may have PAMS send an email
invitation to the PI to register in PAMS. To do so, click the “Invite PI” link at the top left of
the “Select PI”” screen. You can enter an optional personal message to the Pl in the
“Comments” box, and it will be included in the email sent by PAMS to the PI. You must wait
until the P1 registers before you can submit the pre-proposal. Save the pre-proposal for later
work by clicking the “Save” button at the bottom of the screen. It will be stored in “My Pre-
proposals” for later editing.
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e Enter atitle for your pre-application.

e Select the appropriate technical contact from the Program Manager drop-down.

e To upload the pre-proposal file into PAMS, click the “Attach File” button at the far right side
of the screen. Click the “Browse” (or “Choose File” depending on your browser) button to
search for your file. You may enter an optional description of the file you are attaching. Click
the “Upload” button to upload the file.

e At the bottom of the screen, click the “Submit to DOE” button to save and submit the pre-
application to DOE.

e Upon submission, the Pl will receive an email from the PAMS system
<PAMS.Autoreply@science.doe.gov> acknowledging receipt of the pre-application.

You are encouraged to register for an account in PAMS at least a week in advance of the pre-
proposal submission deadline so that there will be no delays with your submission.

For help with PAMS, click the “External User Guide” link on the PAMS website,
https://pamspublic.science.energy.gov/. You may also contact the PAMS Help Desk, which can
be reached Monday through Friday, 9 AM — 5:30 PM Eastern Time. Telephone: (855) 818-1846
(toll free) or (301) 903-9610, Email: sc.pams-helpdesk@science.doe.gov. All submission and
inquiries about this Funding Opportunity Announcement should reference DE-FOA-0001059.

Pre-applications submitted outside PAMS will not be considered. Pre-applications may not be
submitted through grants.gov or www.FedConnect.net.

C. CONTENT AND APPLICATION FORMS

You must complete the mandatory forms and any applicable optional forms (e.g., Disclosure of
Lobbying Activities (SF-LLL)) in accordance with the instructions on the forms and the
additional instructions below.

Files that are attached to the forms must be in Adobe Portable Document Format (PDF) unless
otherwise specified in this announcement. Attached PDF files must be plain files consisting of
text, numbers, and images without editable fields, signatures, passwords, redactions, or other

advanced features available in some PDF-compatible software. Do not attach PDF portfolios.

LETTERS

Letters of collaboration should be included for unfunded collaborators.
Letters of support should not be included.

1. SF-424 (R&R)

Complete this form first to populate data in other forms. Complete all the required fields in
accordance with the pop-up instructions on the form. The list of certifications and assurances
referenced in Field 17 is available on the DOE Financial Assistance Forms Page at
http://energy.gov/management/office-management/operational-management/financial-
assistance/financial-assistance-forms under Certifications and Assurances.
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PuBLIC PoLICY REQUIREMENTS

The applicant assures DOE of its compliance with applicable public policy requirements,

including the following:

Animal Welfare Act

7 USC 2131 et seq., 10 CFR 600, 10 CFR 602

Buy American Act

41 USC 10 et seq.

Cargo Preference Act

46 USC 55305, 46 CFR 381.7

Civil Rights Protections

10 CFR 1040, 10 CFR 600

Debarment and Suspension

10 CFR 600, 2 CFR 180, 2 CFR 901

Drug-Free Workplace Act

41 USC 701, 10 CFR 607

Environmental Protections

42 USC 7401, 33 USC 1251, 42 USC 4321, 10 CFR 600

False Claims Act

31 USC 3729, 18 USC 287, 18 USC 1001, 10 CFR 1013

Federal Funding Accountability and Transparency Act

P.L.109-282, 2 CFR 170

Fly America Act

49 USC 40118

Hatch Act

5 USC 1501 et seq., 10 CFR 600

Human Research Subjects Protections

10 CFR 745, 10 CFR 600

Lobbying Disclosure Act

2 USC 1601 et seq.

Lobbying Prohibitions

31 USC 1352, 10 CFR 601

Metric System use EO 12770
Non-delinquency on Federal Debt 28 USC 3201
Prohibition on benefitting Members of Congress 41 USC 6306
Seat Belt Use EO 13043

Terrorist Financing

EO 13224, 66 FR 49079

Text Messaging While Driving

EO 13513, 74 FR 51225

Trafficking in Persons

22 USC 7104,2 CFR 175

2. Research and Related Other Project Information

Complete questions 1 through 6 and attach files. The files must comply with the following

instructions:

PROJECT SUMMARY/ABSTRACT (FIELD 7 ON THE FORM)

The project summary/abstract is a summary of the proposed activity suitable for distribution to
the public and sufficient to permit potential reviewers to identify conflicts of interest. It must be
a self-contained document. Provide the name of the applicant, the project title, the project
director/principal investigator(s) (PD/PI) and the PD/PI’s institutional affiliation, any
coinvestigators and their institutional affiliations, the objectives of the project, a description of
the project, including methods to be employed, and the potential impact of the project (i.e.,

benefits, outcomes. A sample is provided below:

Text of abstract

A Really Great Idea

A. Smith, Lead Institution (Principal Investigator)
A. Brown, Institution 2 (Co-Investigator)
A. Jones, Institution 3 (Co-Investigator)
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The project summary must not exceed 1 page when printed using standard 8.5” by 11” paper
with 1” margins (top, bottom, left and right) with font not smaller than 11 point. To attach a
Project Summary/Abstract, click “Add Attachment.”

e Do not include any proprietary or sensitive business information.

e DOE may use the abstract may to prepare public reports about supported research.

DOE CoVER PAGE
(PART OF PROJECT NARRATIVE ATTACHED TO FIELD 8 ON THE FORM)

The application narrative should begin with a cover page that will not count toward the project
narrative page limitation. The cover page must include the following items:

The project title

Applicant/Institution:

Street Address/City/State/Zip:

Postal Address:

Lead PI name, telephone number, email:

Administrative Point of Contact name, telephone number, email:
Funding Opportunity FOA Number: DE-FOA-0001059
DOE/Office of Science Advanced Scientific Computing Research

DOE/Office of Science Advanced Scientific Computing Research Technical Contact: Dr.
Lucy Nowell

PAMS Pre-application tracking number:
e Research area or areas as identified in Section | of this FOA (if applicable) :

COVER PAGE SUPPLEMENT FOR COLLABORATIONS
(PART OF PROJECT NARRATIVE ATTACHED TO FIELD 8 ON THE FORM)

Collaborative applications submitted from different institutions must clearly indicate they are

part of a collaborative project/group. Every partner institution must submit an application

through its own sponsored research office. Each collaborative group can have only one lead

institution. Each application within the collaborative group, including the narrative and all

required appendices and attachments, must be identical with the following exceptions:

e Each application must contain a correct SF-424 (R&R) cover page for the submitting
institution only.

e Each application must contain a unique budget corresponding to the expenditures for that
application’s submitting institution only.

e Each application must contain a unique budget justification corresponding to the
expenditures for that application’s submitting institution only.

Each collaborative group can have only one lead institution. The common narrative must identify

the lead institution and must contain a summary table describing the budget breakdown by
institution for all participants.
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Collaborations that include a DOE National Laboratory should note that proposals from a DOE
National Laboratory should be submitted in response to the companion laboratory announcement
(LAB 14-1059) in PAMS.

Each application belonging to a collaborative group should have the same title in Block 11 of the
SF 424 (R&R) form.

The Office of Science will use the multiple applications associated with a collaborative group to
create one consolidated document for merit review that consists of the common, identical
narrative combined with a set of detailed budgets from the partner institutions. It is very
important that every application in the collaborative group have identical narrative (including the
title).

If the project is a collaboration, provide the following information on a separate page as a

supplement to the cover page.

e Listall collaborating institutions by name with each institution’s principal investigator on the
same line.

e Indicate the lead Pl who will be the point of contact and coordinator for the combined
research activity.

e Provide a statement explaining the leadership structure of the collaboration.

e Include a table modeled on the following chart providing summary budget information from
all collaborating institutions. Provide the total costs of the budget request in each year for
each institution and totals for all rows and columns.

Collaborative Application Information

Names | Institution | Year 1 Year 2 Year 3 Total
Budget | Budget | Budget | Budget
Lead
Pl
Co-PI
Co-PI
Co-PI

Example budget table ($ in thousands)
* Note that collaborating applications must be submitted separately.
PROJECT NARRATIVE (FIELD 8 ON THE FORM)

The project narrative must not exceed 15 pages of technical information, including charts,
graphs, maps, photographs, and other pictorial presentations, when printed using standard 8.5
by 11” paper with 1 inch margins (top, bottom, left, and right). The font must not be smaller than
11 point. Merit reviewers will only consider the number of pages specified in the first sentence
of this paragraph. This page limit does not apply to the Cover Page, Budget Page(s), Budget
Justification, biographical material, publications and references, and appendices, each of which
may have its own page limit.
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Do not include any Internet addresses (URLS) that provide supplementary or additional
information that constitutes a part of the application. Merit reviewers are not required to access
Internet sites; however, Internet publications in a list of references will be treated identically to
print publications. See Part VII1.D for instructions on how to mark proprietary application
information. To attach a Project Narrative, click “Add Attachment.”

Background/Introduction: Explanation of the importance and relevance of the proposed work
as well as a review of the relevant literature.

Project Objectives: This section should provide a clear, concise statement of the specific
objectives/aims of the proposed project. Identify the hypotheses to be tested (if any) and details
of the methods to be used including the integration of experiments with theoretical and
computational research efforts.

The Project Narrative comprises the research plan for the project. It should contain enough
background material in the Introduction, including review of the relevant literature, to
demonstrate sufficient knowledge of the state of the science. The major part of the narrative
should be devoted to a description and justification of the proposed project, including details of
the method to be used. It should also include a timeline for the major activities of the proposed
project, and should indicate which project personnel will be responsible for which activities.
There should be no ambiguity about which personnel will perform particular parts of the project,
and the time at which these activities will take place.

For Collaborative Applications Only: Each collaborating institution must
submit an identical common narrative. The common narrative must identify
which tasks and activities will be performed by which of the collaborating
institutions in every budget period of the proposed project. The budget and the
budget justification—which are unique to each collaborating institution—may
refer to parts of the common narrative to further identify each collaborating
institution’s activities in the joint project. There should be no ambiguity about
each institution’s role and participation in the collaborative group.

The Office of Science will use the multiple applications associated with a
collaborative group to create one consolidated document for merit review that
consists of the common, identical application materials combined with a set of
detailed budgets from the partner institutions. It is very important that every
application in the collaborative group have identical titles and technical
narratives. Budget and budget justification pages will differ for each institution.

Management Plan and Timeline of Activities: This section should describe the management
structure, how effective collaborations among the participants will be fostered, how integration
of experimental and theoretical efforts will be attained, and the timeline for all major activities
including performance metrics and deliverables. Include the following summary level budget
table:
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Task PI(s) Role(s) Year 1 Year 2 Year 3 Total
Budget | Budget | Budget | Budget

Task 1

Task 2

Task.3.

Total

APPENDIX 1: BIOGRAPHICAL SKETCH

Provide a biographical sketch for the project director/principal investigator (PD/PI1) and each
senior/key person listed in Section A on the R&R Budget form.
e Provide the biographical sketch information as an appendix to your project narrative.
e Do not attach a separate file.
e The biographical sketch appendix will not count in the project narrative page limitation.
e The biographical information (curriculum vitae) for each person must not exceed 2 pages
when printed on 8.5” by 11” paper with 1 inch margins (top, bottom, left, and right) with
font not smaller than 11 point and must include:

Education and Training: Undergraduate, graduate and postdoctoral training, provide
institution, major/area, degree and year.

Research and Professional Experience: Beginning with the current position list, in
chronological order, professional/academic positions with a brief description.

Publications: Provide a list of up to 10 publications most closely related to the proposed project.
For each publication, identify the names of all authors (in the same sequence in which they
appear in the publication), the article title, book or journal title, volume number, page numbers,
year of publication, and website address if available electronically. Patents, copyrights and
software systems developed may be provided in addition to or substituted for publications.

Synergistic Activities: List no more than 5 professional and scholarly activities related to the
effort proposed.

Identification of Potential Conflicts of Interest or Bias in Selection of Reviewers: Provide the
following information in this section, , which does not count in the page limit for the
biographical sketch:

e Collaborators and Co-editors: List in alphabetical order all persons, including their current
organizational affiliation, who are, or who have been, collaborators or co-authors with you on
a research project, book or book article, report, abstract, or paper during the 48 months
preceding the submission of this application. For publications or collaborations with more
than 10 authors or participants, only list those individuals in the core group with whom the
Principal Investigator interacted on a regular basis while the research was being done. Also,
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list any individuals who are currently, or have been, co-editors with you on a special issue of
a journal, compendium, or conference proceedings during the 24 months preceding the
submission of this application. If there are no collaborators or co-editors to report, state
“None.”

e Graduate and Postdoctoral Advisors and Advisees: List the names and current
organizational affiliations of your graduate advisor(s) and principal postdoctoral sponsor(s).
Also, list the names and current organizational affiliations of your graduate students and
postdoctoral associates.

Personally Identifiable Information: Do not include sensitive personally identifiable
information such as a Social Security Number, date of birth, or city of birth. Do not include
information that a merit reviewer should not make use of.

APPENDIX 2: CURRENT AND PENDING SUPPORT

Provide a list of all current and pending support (both Federal and non-Federal) for the Project
Director/Principal Investigator(s) (PD/PI) and senior/key persons, including sub-awardees, for
ongoing projects and pending applications. For each organization providing support, show the
total award amount for the entire award period (including indirect costs) and the number of
person-months per year to be devoted to the project by the senior/key person. Include the award
number, title of the funded research project, and the name of the P1 for the project. Briefly
describe the research being performed and explicitly identify any overlaps with the proposed
research.

Provide the Current and Pending Support as an appendix to your project narrative. Concurrent
submission of an application to other organizations for simultaneous consideration will not
prejudice its review.

e Do not attach a separate file.

e This appendix will not count in the project narrative page limitation.

APPENDIX 3: BIBLIOGRAPHY & REFERENCES CITED

Provide a bibliography of any references cited in the Project Narrative. Each reference must
include the names of all authors (in the same sequence in which they appear in the publication),
the article and journal title, book title, volume number, page numbers, and year of publication.
For research areas where there are routinely more than ten coauthors of archival publications,
you may use an abbreviated style such as the Physical Review Letters (PRL) convention for
citations (listing only the first author). For example, your paper may be listed as, “A Really
Important New Result,” A. Aardvark et. al. (MONGO Collaboration), PRL 999. Include only
bibliographic citations. Applicants should be especially careful to follow scholarly practices in
providing citations for source materials relied upon when preparing any section of the
application. Provide the Bibliography and References Cited information as an appendix to your
project narrative.

e Do not attach a separate file.

e This appendix will not count in the project narrative page limitation.
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APPENDIX 4: FACILITIES & OTHER RESOURCES

This information is used to assess the capability of the organizational resources, including
subawardee resources, available to perform the effort proposed. Identify the facilities to be used
(Laboratory, Animal, Computer, Office, Clinical and Other). If appropriate, indicate their
capacities, pertinent capabilities, relative proximity, and extent of availability to the project.
Describe only those resources that are directly applicable to the proposed work. Describe other
resources available to the project (e.g., machine shop, electronic shop) and the extent to which
they would be available to the project. For proposed investigations requiring access to
experimental user facilities maintained by institutions other than the applicant, please provide a
document from the facility manager confirming that the researchers will have access to the
facility. Please provide the Facility and Other Resource information as an appendix to your
project narrative.

e Do not attach a separate file.

e This appendix will not count in the project narrative page limitation.

APPENDIX 5. EQUIPMENT

List major items of equipment already available for this project and, if appropriate identify
location and pertinent capabilities. Provide the Equipment information as an appendix to your
project narrative.

e Do not attach a separate file.
e This appendix will not count in the project narrative page limitation.

APPENDIX 6: OTHER ATTACHMENT

If you need to elaborate on your responses to questions 1-6 on the “Other Project Information”
document, please provide the Other Attachment information as an appendix to your project
narrative. Information not easily accessible to a reviewer may be included in this appendix, but
do not use this appendix to circumvent the page limitations of the application. Reviewers are not
required to consider information in this appendix.

e Do not attach a separate file.

e This appendix will not count in the project narrative page limitation.

e Do not attach any of the requested appendices described above as files for fields 9,
10, 11, and 12.

e Follow the above instructions to include the information as appendices to the project
narrative file.

e These appendices will not count toward the project narrative’s page limitation.
e Do not attach any files to fields 9, 10, 11, or 12.

3. Research and Related Budget

Complete the Research and Related Budget form in accordance with the instructions on the form
(Activate Help Mode to see instructions) and the following instructions. You must complete a
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separate budget for each year of support requested. The form will generate a cumulative budget
for the total project period. You must complete all the mandatory information on the form before
the NEXT PERIOD button is activated. You may request funds under any of the categories listed
as long as the item and amount are necessary to perform the proposed work, meet all the criteria
for allowability under the applicable Federal cost principles, and are not prohibited by the
funding restrictions in this FOA (See PART IV, G).

Budget Fields

Section A
Senior/Key Person

For each Senior/Key Person, enter the requested information. List
personnel, base salary, the number of months that person will be allocated
to the project, requested salary fringe benefits, and the total funds
requested for each person. The requested salary must be the product of
the base salary and the effort.

Include a written narrative in the budget justification that justifies the
need for requested personnel.

Section B
Other Personnel

List personnel, the number of months that person will be allocated to the
project, requested salary fringe benefits, and the total funds requested for
each person.

Include a written narrative in the budget justification that fully justifies
the need for requested personnel.

Section C
Equipment

For the purpose of this budget, equipment is designated as an item of
property that has an acquisition cost of $5,000 or more and an expected
service life of more than one year. (Note that this designation applies for
application budgeting only and differs from the DOE definition of capital
equipment.) List each item of equipment separately and justify each in
the budget justification section. Do not aggregate items of equipment.
Allowable items ordinarily will be limited to research equipment and
apparatus not already available for the conduct of the work. General-
purpose office equipment is not eligible for support unless primarily or
exclusively used in the actual conduct of scientific research.

Section D
Travel

For purposes of this section only, travel to Canada or to Mexico is
considered domestic travel. In the budget justification, list each trip’s
destination, dates, estimated costs including transportation and
subsistence, number of staff traveling, the purpose of the travel, and how
it relates to the project. Indicate the basis for the cost estimate (quotes
from vendors or suppliers, past experience of similar items, or some other
basis). To qualify for support, attendance at meetings or conferences must
enhance the investigator’s capability to perform the research, plan
extensions of it, or disseminate its results. Domestic travel is to be
justified separately from foreign travel.

Travel budgets should include support for participation in a kick-off
meeting, at least one annual Pl meeting, and, where appropriate, costs for
project meetings that span collaborating institutions.
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International travel to support participation in relevant conferences,
workshops, and engagement with the broader research community is
encouraged.

Section E
Participant/Trainee
Support Costs

If applicable, submit training support costs. Educational projects that
intend to support trainees (precollege, college, graduate and post
graduate) must list each trainee cost that includes stipend levels and
amounts, cost of tuition for each trainee, cost of any travel (provide the
same information as needed under the regular travel category), and costs
for any related training expenses. Participant costs are those costs
associated with conference