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HEEENEAMS
Talk 1n Brief

gﬁmmmmcrﬁm  What is the NEAMS
TAS A ; AND THEN ADD Integrated Computational
SOME. SECONDARY TERMS To ACCOUNT FROR )
\ : Environment?
EASY, RKJ’:}HT? — It's NICE!
SN
A WHOLE TouRhAL, AYRAY: « Work in FY10

— | forgot the User’s Manual

e
, e Future Development in
FY11

£ =

LIBERAL-ARTS MAJORS MAY BE ANNOYING SOMETIMES,

BUT THERES NOTHINVG MORE QBNOXIOUS THAN

By PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.
Credit: xkcd
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What i1s NICE?
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2 Positioning

24 Problem Statement

Vision document - March
2009 Deliverable
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All of the things that *WE* take for
granted are...

 Difficult or impossible for customers
« Are not part of software frameworks
« Common across IPSC boundaries

 NOT purely nuclear engineering
ISsues
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The Plot Thickens...

Relationzhipz:
- direct only

FEATZ. .
FEATZ:. .
FEAT4: .
FEATH:. ..
FEATE:. ..
FEAT?...
FEATE: .
FEATIO:..
FEAT14:

Execute Simulation
rib

LS

Thiz Create Application use case allows a HE&RS
Ilzer to azzemble an application from a zet of..

[+H UC3: Setup Model
The Setup Model uze caze allows a MEAKMS User iy
to configure the input package for a simulatiorn. ...

[+ UCA: Perform Analysis
Thiz uze caze dezcibesz how a MEAMS Lzer can iy
perform analysis on data from a Simulation.

[+ UCH: Create Module
The Create Module uze caze allows a MEARS
Developer to extend the functionality of the...

[+ WCB: Search Catalog
The Search Catalog use casze allows a HEAMS iy
Catalog Uzer to dizcover existing aszets available. .

[+ UCY: Submit Azzet To Catalog
The Submit Azzet bo Catalog uze caze allows a i
MEAMS Catalog User bo add new aszetz or update..

S
U8
U8

Most of the requirements traced to these “other” features
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NICE helps with all of those
difficult chores...

b - Getting code into new

software systems
« Creating applications from

NiCE Use Case Diagram

reate Application

i 1” new software systems
e o T « Managing inputs, geometry,
“execute Smulation ’I‘ materials, and meshing
_ /75_'  Job launch and monitoring
———" - Data analysis and
Submit Asset To Catdog  Search Catalog visualization

* “Asset” management

[El NICE Context Diagram : Mavigation: MICE Use Cases Model
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NICE Dev Team

David Bernholdt

Jay Jay Billings John Hetrick

Design, Develop,
Implement Software
& Make Coffee

Alex McCaskey \
| | 4

Iy External Guidance
AR Adrian Sanchez

Kevin Clarno
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Work in FY10
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FY10 lterations and Themes

Development Iterations
« 8 “working” iterations in total + 1 “wash out”

e September - students gone, IBM Rational wrapping

up, Jay on n projects (forn >>1).

* “Phased” iterations

 Also started requirements elicitation with Wastes,

SafeSeps
Iteration(s) Primary “Theme” Model
1 Dev. Environment e e
. . Deployment
2'5 DGSIgn & prOtOtyplng Configuration Management
Project Management
6-8 Active development Environment

18-20 October 2010

Copyright 2005 Sc
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Phases

Inception

Elaboration Construction Transition
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

NICE Dev Environment

Rational Tools Environment

Rational RequisitePro / @d

RequisiteWeb

Rational Rational
Software - Team ( A
Architect Concert b

~- . JAZZ TEAM SERVER J—

Rational Method Composer @
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Environment Infrastructure

ORNL NEAMS Topology
Client
05: Windows
-RSA
= RTC Client “
- RegPro :'
B
0S5: Linux Neamsctornl.gov
-RSA 05 Windows Server 2008R2
- RTGC Sernver
RTC Client -RTC Cllent
- ReqgPro
- RegqWeb
-RSA
Remote Client - RMC
Web Browse
{Firefox)
-RTC Web
- Requisite\WWeb
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The AMP Load on NICE

CT and Fuels work together very

closely:
 Literally, 500ft away

Design work on AMP
Prototyping activities

« Scale Geometry Converter (SCALE

to ITAPS)

* Python coupling experiments for
ADVENTURE

Process guidance

Fuels became #1 customer in 2010,
Reactors not so interested...
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Requirements elicitation and management

NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

FPIC Logical Architecture Diagram

= IModule

|

Homan () 1 Ak
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The AMP Load on NICE - Job Launch

[Zi Problems | @ Javadoc| ) - NiCE v .~ ) Nisor| A Pending Changes
NiCE [Java Application] /i Please provide the following information; |, 2010 9:11:35 AM)
Creating JSch sessio Enter PASSCODE: : |

Notifying observers.
Notifying core obser
1 = Username

1 = false

s e s b e o e skt s sk oo et el ok ot st e skl ke ok ok s skt kol sk ok sk ok sk ok ko skt sk sk o ek sk ok ko o ok ek

Enter| Cance

¥*

NOTICE TO USERS

This i5 a Federal computer system and is the property of the United
States Government. It 1s for authorized use only. Users (authorized or
unauthorized) have no explicit or implicit expectation of privacy.

Any or all uses of this system and all files on this system may be
intercepted, monitored, recorded, copied, audited, inspected, and
disclosed to authorized site, Department of Energy, and law enforcement
personnel, as well as authorized officials of other agencies, both
domestic and foreign. By using this system, the user consents to such
interception, monitoring, recording, copying, auditing, inspection, and
disclosure at the discretion of authorized site or Department of Energy
personnel.

Unauthorized or improper use of this system may result in administrative
disciplinary action and civil and criminal penalties. By continuing to
use this system you indicate your awareness of and consent to these
terms and conditions of use. LOG OFF IMMEDIATELY if you do not agree to
the conditions stated in this warning.

¥OH K R E O KK K K RN EEE K EEE RN
E N I I R

s e s s s o o o e s s oo o e e s s o s s s o o s oo oo e sk s s o o o s s o o o o s o e s oo o s e s sl o o s sk s o oo o sk sk ook

kot ok ok gk sk Rk ok kool sk Rk ok deokokok ok ok dok Sk kb ook ook sokkok sok sk ok kol ok sok sok ok kol ook ok ok ok ok ok
* Please send guestions or comments to the NCCS User Assistance Center

* help@nccs. gov

* http://www.nccs.gov/user-support

S o o S oS o s o o s o o s o s st o sk oo sk ok o ok ok
*Eok UPCOMING FROST OQUTAGES Hdk

B T T T T T T T T S e T R R R i e e T T T T T T T B U P U R R e e e R N

Job launch was #1 priority in
FY10:

o Difficult for a domain scientist

* Very enabling for using
“strange codes on strange
computers”

e Only requires some
“metadata” on the target
platform, the application, and
the model

Does it work?:

“When can | have it?” - Larry Ott,
ORNL AMP user
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

Testing the Quality of a Design

Software should be easy to use, port, extend, etc.
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Alex McCaskey ported NICE to the Android Platform in
less than a single workday.

We can launch AMP on Frost with our cellphones.
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

The AMP Load on NICE - Model Setup

Several easy things: T
- Setting different problem e e ——
options = =
e Setting different module

options

Several not-so-easy things:
* Geometry specification
(explored & prototyped)

 Mesh generation (deferred)

* Materials definitions
(deferred)
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

Future Development in FY11

18-20 October 2010 NEAMS Fall Pl Meeting 15



Deliverables

This just in: NICE is moving to ECT in FY11 and will be specifically funded!

Deliverable Date
NICE version 1.0 2010-12-15
NICE version “Something Else” 2011-09-15

wWe’'ll be able to...

« Continuing our current dev cycle, (1 month iterations), and
Implement prioritized use cases

« Continue to collect, refine and “flow down” requirements to code

* Hire someone! Jay’s only 50% and there’s enough work to go
around
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

Goals and things to Iinvestigate

Jay’

18-20 October 2010

s “wish list”:

Get Keith Bradley as a user
Implement a comprehensive
analysis capability

Greatly improve and deliver

geometry and meshing capabilities
(with Tim Tautges & CUBIT team)

Tackle data management and
workflow issues (with Carter
Edwards)

Sync up with the VU team and see

what NiCE can do

Check out possible research
Issues: “teaming” and real-time
monitoring

NEAMS Fall Pl Meeting

What's the
role of Visit?

What's the
role of
CUBIT?
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Wrapping Up
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Presentations & Talks

HFHENEAMS

NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

Designing a Component-Based Architecture for the
Modeling and Simulation of Nuclear Fuels and Reactors

Case Study: Leveraging a
Model Based Development
Method and Rational Tools
for Requirements and
Modelling of a Nuclear
Energy Framework

Jay Jay Billings

Research Associale,

Oak Ridge National Labovatory
billingsji@ornl gov

John M. Hetrick, Il

IT Spacialist, IBM Rational
helnckus. ibm.com

RWI-1637TA

Innovate2010

The Rational Software Conference

Let's build a smarter planet.

Tha premigre software and product delivery avent.
June 610 Crlande, Florida

il
[l
[l

CBHPC 2009

IBM Innovate 2010

Invited talks: IADSCS&TU - Sept 271, IBM Federal D.C. — Nov. 4th

We have a project webpage... check with Laura!

18-20 October 2010

NEAMS Fall Pl Meeting
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Jay’s Final Thoughts

Honest thoughts about NICE:
* There’s plenty of work left. Plenty
« “Working software is the primary measure of progress”

 Fail and fail often — working software means downloadable,
runnable, breakable and fixable!

Some thoughts about the program:

* We need to work together, programmatically, and we
want to work with you.

* It's time to leverage collaboration tools.
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NUCLEAR ENERGY ADVANCED MODELING & SIMULATION PROGIRAM

Special Thanks & Questions

Questions?

Special thanks to the many subject matter experts who have taken their time to
assist us:

NEAMS Reactors: Paul Fischer, Dinesh Kaushic, Andrew Siegel, Mike Smith, Tim Tautges

NEAMS Fuels: Sreekanth Allu, Kevin Clarno, Bill Cochran, Sarma Gorti, Sreekanth
Pannala, Bobby Philip, Bala “Rad” Radhakrishnan, Rahul Sampath, Srdjan Simunovic,
John Turner

NEAMS FMM: Doug Kothe

NEAMS SafeSeps: Valmor De Almeida

IBM: Tim Bohn, George Chiu, John Magerlein

EDF: Nicolas Geimer, Paul Rascle, Andre Ribes

GE Hitachi: Harsh Desali, Eric Loewen, Brian Triplett
...and probably others (apologies!)

+ OAKRIDGE NATIONAL LABORATORY . -
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