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' My current job description is to “Interact” w/

ldeas, Projects, People

 High Energy Density
Physics (HEDP)

. QMU ASC — All my funding is in
« PSP > one Project/Task from
. V&V Pilch

e ASC Program

« Work w/ Laura

McNamara _ Unfunded
e Work w/John

Shadid
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HEDP — Growth built on success?
Pilch, Mehlhorn

FYO7+ - ASC “Focus Area”/Integrated

Key FYO05 Validation Milestone Completed Product Team
HEDP IPT: Mission Driven Capability Development
Flyers were the focus of a successful FY05 V&V /}\ pebity P o
. e
m ||eSt0ne . As5C ASC Focus Area Management Team (AMT):
‘/‘ > AMT Champion: Marty Pilch
HE: Lab stakeholder POC: Tom Mehlhorn
HEDP IPT PI: Christopher G i
Va“dation Plan Analysis POC: Ra)r/ISL:rflk:r arest /\
Demonstrate Code SUItabI|It‘[ for the Valldatlon PE Reps: Summers Collis? Pilch Aidun/Lash? Pavlakos? J/ \\0
activities ‘ Apps ‘ ‘ Algorithms ‘ ‘ Material Modeling H Pre»/Post-proces;/ Q
IPT Tech " " " *
Characterize and validate_material models Reps:  Dreke  Shadd Knuppffmcano  Deslarlas N

Perform_laboratory-scale validation (one or more
experiments)

Perform_Z-pinch validation (one or more
experiments)

Archive available documentation

— This form has been used for externally reviewed
milestones and is appropriate for this milestone.

HEDP IPT Mission & Vision

« Predictive design and analysis capability to effectively use SNL
« Generate design for next generation pulsed power facility (ZX%
« Contribute to the National Predictive Science Program
« Have SNL ASC participate in a more permanent role in & HEDP

nNISA

May 7, 2006 HEDP IPT Kickoff Meeti

NISA

=)
| N mammn

Prsec sy 2068

May 7, 2006 HEDP IPT Kickoff Meeting 17

ALEGNA-HEDP Validaticn Sirategy

Foundation for FY0O8 Validation Milestone

Foundation for ASC HEDP Focus Area

. “A collaboration between LLNL and SNL
resulted in improved capabilities for both
organizations.” (PSP FY06 Final Report)

Impact: | helped guide the delivery of this My current role: representing the V&V program;
milestone at a high-level. consulting on V&V and HEDP to 1674 and 1431,
writing. (I also consult on HEDP too0.)
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QMU — A Very Important Goal
Pilch, Novotny

The ASC strategic goal of credible predictive capability impacting the
Stockpile requires QMU (Quantitative Margins and Uncertainty).

* SNL V&V program is defining methodology for QMU that centers on new
application of old ideas (RIDA) as well as new ideas (rigorous V&YV).

The information has the form: Best Estimate + Uncertainty
The decision process is decision-making under uncertainty (RIDA)

QMU = Information + Decision Process

SNL DP has now acknowledged V&V Program Concepts (in progress).
the importance of QMU.

Rottler QMUWG:

* Novotny,
Paulsen, Pilch,
Diegert, Klenke

* SNL conception

SNL attended last

Others docs in
progress:

Impact: | am the lead
writer for V&V
program QMU
documents (building
on my broad insight
and technical

» Technical Specs

* Resource material

OMU working knowledge).
group meeting
(Feb/LANL)
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Predictive Science Panel — FY06
Kusnezov, Cornwall, Hale

FYOG6 review cycle completed May 2006;
report out ~ May 9

Key sections include: R
ASC Strategy/Roadmap*; Validation*, UQ/QMU¥, g o e
Verification*, code development*, algs*; Physics 200

processes* (TBl); EOS*, strength*, aging*; Misc
(RRW, “Retribution,” etc)

Impact: my particular expertise in V&V and UQ;
and that | can speak substantively on all of
the asterisked topics.

Kusnezov —

* “PSP reports have great value.”

» Specifically liked the V&V/UQ/QMU discussion

* “V&V should be more empowered by the

program” )
. L SNL has planned to establish
* “Program does a disservice in simplistic

representations of computation — experiment a _Pred|Ct|Ve Engineering
comparisons.” Science Panel.”

* “Measuring progress in predictive capability is
critical for the program.”
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ASC Program — Alliance V&V Whitepaper
Kusnezov, Hale

The strongest public statement on
V&V yet by the ASC Program!

“It is mandatory that proposals address the
following two topics:

1. Predictability in science & engineering.

2. Verification & validation strategies for
large-scale simulations, including
guantification of uncertainty and
numerical convergence.”

Example quotes:
* “No experimental data = No validation”

« “The first question that must be asked in any
validation calculation that is compared with
experimental data is: “Does the numerical error
fatally corrupt the comparison with experimental
data?” There are only three qualitative options
for relevant answers to this question: (a) Yes; (b)
No; (c) I don’t know.”

« “Don’t do validation if you aren’t willing to
assess the consequences.”

« “Good enough for ajournal does not imply good
validation.”

24
3. Cntical I
31

Jeri

March 29, 2008

ASC

Richard Klein®, Scott Doebling®, Frank Graziani’, Marty Pileh’. Tim Trucano®

Predictive Science Academic Alliance Program
Verification and Validation Whitepaper

1. Lawrence Livermore National Laboratories
2. Los Alamos National Laboratory
3. Sandia National Laboratory

231

1.3
233

234

1
Uncertainty Quantific 11
Lssmes 13
fication 13
d 1

E‘pErL:uE:ll]\;aldal
Validation Planning Logic
Validation Caleulations
E'peere::t]Er'orBa.

322 Intezrated experiments 18
323 Virmal ex]:enu.eu[ aﬂd lid 18
33 Uncertainty Quantificatio 19
V&V Fequirements 21
41

Summary of Important V&V Guidar
2 V&V Req irements

Cenclusion
ferences

J
Component experiments: 13

Impact: | wrote >50% of

the White Paper.

IAND2006-3616P
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ASC Program - QASPR
Pilch, Wohl, Hutchinson

« My engagement with QASPR is mirroring my engagement with

HEDP (w/ less subject-matter knowledge): consultation, advice,

some written contributions.
 I'm primarily focusing on “system-level” V&V/UQ issues.
 In progress; my current impact is advice and writing.

Frbeasy 14, 2006 Agril 17, 2006

Comments on Validation for the QASPR Project

a1 e ASC VAV progeam deplovs 2t SKL ws
a5 Tracaos, P st OReal S (000, The proces s Comrate the noecmal salsbtes segue sppred s o | vl
renmarsoed i the followiag Figare |

O Exerment
O colmtatian
.- d,"— |
. i -
= 4= =0
—_—
T _q- Povten
i t t t
Figeme 1. Compaciom of expe T —
predictioa s ndng depicted Exeoe ban e
"quushfed ccertaiaty.” The Fifuwes o4 Meri Sat define e o et e £icty

oecel

Tere e ey

L AS il T Vi ook OF et semamion mdependen: of the el
e ‘meodolegy wed by quenf e &Ferenices berween expenment 12 calolanon. Tor
exugle
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ASC Program — Misc.

ASC Roadmaps: (Hale, Yarrington, Pilch)

— I've been part of the group of lab reps (about 35) who have contributed
to the ASC Roadmap document that is still in progress.

— The SNL internal “roadmap” planning emphasizes needs and strengths
in V&V, UQ, and QMU, especially in focus areas, so | have been engaged
in significant internal planning around these issues for most of the past
year.

« SNL ASC Technology Readiness Level (TRL) Study: (Hale, Pilch Yarrington)

— |am amember of the “ModSim (TRL) Steering Committee” that is
charged with developing TRLs for SNL ASC.

— | provided the first concrete analysis of this issue.
« ASCV&V: (Pilch)

— Up to about 6 weeks ago | was the prime lab rep working with Jamileh
Soudah (HQ) on writing the Tri-Lab V&V Strategy document; the V&V
program leads are now pushing the completion of the document and my
role is critical input into the final versions.

— | have been aggressively pushing the relationship between ASC V&V,
M&S “Predictive Capability” and SBET.

» Presently negotiating with Carl Peterson to perform a modification of
work proposed in a Late Start LDRD proposal.

— The Predictive Capablllty Maturity Model (PCMM) was proposed by Pilch
in the wake of last year’s JASON study, and is being elaborated in our
ongoing QMU writing.

= I'm currently developing our position on its relevance to TRLs and
its use in graded V&V approaches and definitions of “sufficiency” ]
for V&V. "

itories



' ASC V&V Program — Misc.

Pilch
e The ASME PTC-60 Committee
“Guide for Verification and
Validation in Computational Solid :
1 n 3 Guide for Verificati d Validati
Mechanics™ has been completed. . n Computational Solid Mechanice.
 Final steps completing approval of ;
the document are happening in ; e
May 2006. .
* |t will be (hopefully) published by : o
ASME prior to 2007. L e m el T
e Such documents are essential ; e cron . csmng el )
measures of our national V&V
impact. A
« Impact: I've been a member of the ffi?”mmﬂ‘wp“mj“::m:f:
group working on this since 1999. =T e
Significant amounts of SNL writing e
on V&V have been used in the
document.
Sandia
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CUD - Cognition and Uncertainty in Decisions
w/ McNamara

CUD Notes Volume 1; 231 pp Intelligen_ce Econom_ic Climat_e Stockpile
Analysis |Forecasting| Forecasting |Stewardship

A A A A

SC €= QMU €= CUD

Sandia

Iea Submission National

Computational A, md v Quantification i the
Epistemic Culture of Tntelligence Analyris

Response to BAA Number HM1582.08-BAA-002
Togec 2. Umenrininy Chabengs in Slndvbing duieBigencs Pesbbem:

* We aretrying to get funding to pursue
the following research:

— UQ, especially in the IC
— V&V (“evaluation™) of social models

— Social & organizational issues in
stockpile stewardship

Ty sw——
ot o B P e B B oy e

— E.g. “Community of Practice” I e oo
factors in V&V “Societal Evolution
« UQ/V&YV are critical for proper use of Simulations for Long-Term “Computational Modeling and
social models in areas like IA. National Security Insight” Uncertainty Quantification in
the Epistemic Culture of
May 16, 2006 2006 1411 Department Review, SAND2006-3616P Intelligence Analysis”
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' PDEs in 1400

w/ Shadid
o Started in Q1 FYO06; requested by e
Camp/Womble.
 Goal: The goal of this study is to
provide a useful categorization, e
assessment, and analysis of the e

Optinuzation and Uncertamty Estimation Dept.
tgiuca @ sandia.gov

current and long term strategic
alignment of algorithmic R&D
support for PDE-based
applications in CCIM.

* Interviews completed; analysis in
progress.

« Way behind schedule —sorry!
e Impact-TBD

Sandia National Laboratories
Albuguerque, New Mexico 87185

Data summarized in 66 page document

Sandia
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A 4
} Conclusion:

 I'm not sure where I'm going...
« But my real mission, as stated last yeatr, is:

Advocate high-quality, high-impact
computational science intelligently
and constantly.
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