Modernizing Simulation
Input Generation and
Post-Simulation Data
Visualization with
Eclipse ICE

Alex McCaskey

Research Staff

Oak Ridge National Laboratory
mccaskeyaj@ornl.gov
@amccaskey2223

Taylor Patterson

Research Associate

Oak Ridge National Laboratory
pattersontc@ornl.gov
@TCPatt

Jay Jay Billings

Research Staff, Project Lead
Oak Ridge National Laboratory
billingsjj@ornl.gov
@jayjaybillings

+jayjaybillings

EclipseCon North America 2015
Burlingame, CA, USA
2015-03-12

ORNL is managed by UT-Battelle #,QAK RIDGE
for the US Department of Energy  National Laboratory




Outline

* |CE and the Standard Model of \ I /

Scientific Computing
« Streamlining XML-based scientific /
code integration in ICE
* Visualization through Vislt

integration

Additional Resources: http://www.eclipse.org/ice
GitHub Eclipse Wiki YouTube

[=] 4[]
[=]:

github.com/eclipsel/ice wiki.eclipse.org/ICE youtube.com/user/jayjaybillings




Standard Model of Scientific Computing

All users must do these things...

Define the Run the Analyze Archive
Problem Simulator Ovufput Ovfput
e :a““ 7 01100010 -
’x\, ‘;é"ur;', ?‘\ l,- ,( 0 1 1 O 1 OO 1
: 01101110
01100001
01110010
01111001
Write an input file in a Manually launch jobs Analyze simulation Store data...
format reminiscent of on impressively output in its most raw somewhere!
a dead language terrifying machines and unlimited form

Super-users think these are easy tasks, but most users are overwhelmed!



A cooler model of Scientific Computing

Define the
Prblem

T N/ AR 1710 =
) ) Han @

It would be better to have a computer
program handle all of that...

01100010
01101001

Most of the stuff we need to do can be
encapsulated for ease of use and/or
automated entirely with improvements.
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An early video of the triso results in ICE’s visualization
perspective (thus the bugs!)


http://www.youtube.com/watch?v=8nJg1QU9cP4
http://www.youtube.com/watch?v=lbdaODQkVKQ

ICE in Action

A ICE - Eclipse Integrated Computational Environment o)k X
File Window Help Bun Search
ri iy B o L) T | EIcE |[[E Reactors| < w #5 Launch Vislt
0 Reactor Viewer i [ Reactor Analyzer &8 = =
- (@ Reactor Analyzer 1 Ready to process. =
v lwr_plant.hs
> Test Plant 1 Review and analyze data from simluations. Process: | Generate Analysis Artifacts v | | Go!| | Cancel
Wireframe Views v
E Properties R = 0
.. = =
Property Walue
= ] > Reactor Page | Analysis Configuration| Analysis Artifacts

3D Model of a Nuclear Plant (TMI)




ICE in Action

File Window Help Run
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Today’s Focus

Define the
Problem

Streamlining the implementation of input
generation tools for developers

ANV
—’1Cce

01100010
01101001

Vislt provides the tools for generating 2D and
3D visualizations




ICE Architecture: How we do it...

The platform is easily modified:
. Developers write plugins for
their scientific codes

“«component» «component»
<ICEClient [— | _“/ICECore . We handle data
- 1\. representations, processing,
e «pser presentation, etc...
S L «component»
«component» <1ICEltem
</ICEDataStructures \ Plugln COde
goes here!

Plugins are:

e Dynamic Services - Completely reusable components!

e ‘“ltem” Subclasses - Most of the work is already done by the platform
e Self-contained, business logic - ONLY your code, not Ul, etc.

e Tools - Reusable components, tools, or things other

%OAK RIDGE
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ICE Architecture: Data Structures

«component» |ICE parses each Form and
~/ICEDataStructures presents each component
graphically to the user

o TreeComposite,

Each Item provides a DataComponent Ul View

hierarchical Form
o Each Form contains e
Components e
O Tree Pattern extemal_code.input._file: [unicinp | —

~ Input File(s)

This section contains the name of the file(s) used by this Job.

SOURCEFILE_MESH: sahex1_unic.h5m v | Browse...
SOURCEFILE_XS: sahex1_unic_4g.ISOTXS v | Browse...
«interface»
—/DataComponent | | [ Component |¢
R
. - T 1
£ MatrixComponent |. .
* «interface»
= Form Composite
2 addComponent ( child : Component )
] TreeComposite & removeComponent ( childid : int)
.............................. p| # getComponent ( childid : int ) : Component
# getNumberOfComponents ( ) : int
2, getComponents ( ) : Component [*]

] temn Viewer [ Input Data -~ Tree...

MOOSE Mode Buide v

Adaptenty

7| AuxKernels
AuwScalarKermels

V| AuVarables

v BCs
Bounds

J| Burnup
Constraints

v| Contact
CoolantChannel
CoupledProblems
DGKermels
Dampers
Debug
DeprecatedBlock
DwacKernels
Domanintegral

V| Executioner

J| Functions

Y| GlobalParams
Ks

v| Kemnels

V| Matenals

V| Mesh
MeshModifiers
MultiApps
NodalNoemals
Outputs
PlenumTemperature

J| Postprocessors
Precoendtioning

/| Problem
ScalarKemnels

V| SokdMechanics
Sples

7| ThermalContact
Transfers
UserObjects

v| Vanables
VectorPostprocessors

%OAK RIDGE
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XML and Scientific Community

Quantum Computing XML widgly used in scientific
community:

<Form itemID="1" id="1" name="Boxio2" description="" HashCode="1772275030">
<DataComponent nam Physical Program Name and Description" id="1" description="Please provide the name and

.
description for this Physical Program."s>
<Entry name="Physical Program Name" value="Boxio2" ready="true" secretFlag="false" changeState="false" O

defaultValue="" id="1" description="Provide a name for this Program, it will serve as a unique
identifier as well as the name of the save file.">
<AllowedValueType>Undefined</AllowedValueType>

.
</Entry> O
<Entry name="Physical Program Description (Optional)" value="" ready="true" secretFlag="false"

changeState="false" defaultValue="" id="1" description="Please provide a brief description of this
Program">
<AllowedValueType>Undefined</AllowedValueType>

e o Hierarchical

<DataComponent name="Processor Files" id="2" description="Please provide valid Entity files needed by this
Program. ">
<Entry name="Processor File" value="${jadefolder}/FullyConnected8Qubit.xml" ready:
secretFlag="false" changeState="false" defaultValue="UnitCell.xml" descriptio
Processor to use with this Logical Program.">
<AllowedValueType>Discrete</AllowedValueType>

rue"
Please provide a Jade

:éi:;;y:amsf'ﬂubit Bias ﬁnnealing Schedgle" value="x1/30" readyf"true" sec retFlag::"faLse" changeState= < r00t>
false" description="Set the annealing schedule for the qubit bias parameters.">

</E“:f:)\(lov.dedjfaLueType)Um“]efmed</AT1o\~4ed\/alue7ipe> ) ) ) ) ) ) <5 amp ‘Le>
ey romsrbls Coupling Mol Sehele” mluemtrl e TR el <structure>
</En:;:;iowedvalueType)UndefineddAllowedValueType> <file>toppar/crd.md18_vmd_autopsf.pdb</file>
Tommmm e IS SRS Neutron Scatterin <format>pdb</format>
</En:¢;iowedfa %ueTprUndffmerjk/fl \owedvfluiTyp» ) ) ) ) ) ) g </ structure>
e fautivatuees 1Guri GescriptionsiTha end tive of the input ammealing. scheduterrs <framesets>

<AllowedValueType>Undefined</AllowedValueType> <frameset>

</Entry>
<MatrixComponent resizabl
Ising Parameters" id='

" valueType="Undefined" nCols="8" nRows="8" isS ="true" ="Final i i i i
SescriptionsiThe Final Tsing Paraneters generated by Jaded for the given <file>production_single.dcd</file>
<format>dcd</format>

Problem and Processor configuration.
<elements>1</elements>

<elements>l</elements> </f rameset>
<elements>@</elements>
<elements>1</elements> </f ramesets>
<elements>1</elements>
<elements>@</elements> </Sa"'p1e>
e e oente k?xml version="1.8" encoding="utf-8"?> <stager>
<BatteryML_Doc xmlns:xsi="http://www.w3.0rg/20@1/XMLSchema-instanct
"BatteryML:2.0 batteryml:2.@" name="input_Electricity"> <tarqet>system</taraget>
<ModelDB>
<Model id="input_Electricity">
<Definition>
<Category id="electrical">
<Parameters>
<Parameter id="NumberOfMeshes">
<Scalar>
<String>1</String>
Ad d B tt H </Scalar>
vance atteries it
</Parameter>
<Parameter id="DoD">
<Scalar>
<String>®.1</String>
</Scalar>
<Unit></Unit>

</Parameter> %OAK RIDGE
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For each of these, and others, we have to write a new

ICE Item plugin...
_>./_
Quantum Neutron
Battery XML Item Computing XML Scattering XML
ltem ltem

%

OAK RIDGE

National Laboratory



We want something like this...

\l/

ICe

How can we leverage existing

Eclipse tools to streamline
ICE XML Support this???
Quantum Neutron
Battery XML Computing XML Scattering XML
schema gnd/or schema and/or schema and/or
schema instance schema instance schema instance

OAK RIDGE

. National Laboratory



Eclipse Modeling Framework

e XML Schemas define input models for these scientific codes...

e The EMF already handles XML well

e Reflection API

XML

Key Ecore Components for ICE (simplified view for
our purposes)

EClass

EReference EAttribute

#,OAK RIDGE

. National Laboratory




ICE Leveraging the EMF - High Level View

e Goal: Instead N Item plugins for N XML-input based codes, write

just 1

e \We can do this by leveraging the EMF and existing ICE data
structures - TreeComposite

4 ) 4 )
Use EMF to read Map EMF Ecore
in XML Schema TreeComposite
\_ y, \_ y,
a T
Read-in schema with Use EMF
existing EMF Reflection API to
XMLProcessor create ICE
TreeComposite

Let EMF do the heavy
lifting!

instances that
correspond to
EClass nodes in
the Ecore Tree

Tree to ICE i1 tools to present

( )
Use existing ICE

tree to user

\. J

— T

Present with JFace
TreeViewer with
Properties Tab
provider for data input

%OAK RIDGE
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ICE Leveraging the EMF - Low Level View

// Create a new XMLProcessor to be used in creating
// and persisting XML Resources

try {
"~ xmlProcessor = new XMLProcessor(URI.createFileURI(file .
_getAbsolutePath())); Creating the Ecore Tree -
} catch (SAXE ti ) { i
e printStackTrace(); Easy with the tools
d provided by EMF!

// Get the package containing the model
EPackage ePackage = (EPackage) xmlProcessor.getEPackageRegistry()
.values().toArray(Q[0];

// Get the Treelterator to walk over the elements
Treelterator<EObject> tree = ePackage.eAllContents();

Map to ICE tree

structure = EMFTreeComposite
! TreeComposite

4 i EM FTreeCompos!te ( eCIa{ss : ECIasrs )
5 EMFTreeComposite ( eObject : EObject )

Specialized 4 setNextChild ( child : TreeComposite )
behavior for adding & createactivepataNada ) o
children and
querying ability to
add children
¥ OAK RIDGE
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Results!

Sassena - Neutron Scattering Simulation for the ORNL Spallation Neutron Source.

ralnc.xml - ICE

X O ICE - /h faqw/ICEFil |
File Edit Navigate Search Project Run Window Help
[ v 2y Bl o Launchvisit 5" v v v Sov v |
& [HOhkem CICED B Resour B Shape SiMeshE = & 0 Document Root -- Tree View R v = B
+ v RootType
Sassena Model Builder 1 v SampleType
i StructureType
v FramesetsType
L FramesetType
|- StagerType
v ScatteringType
‘( DspType
v VectorsType
|
% sassenalnc.xml & = 0 > SEIELEE
<?xml version="1.6" encoding="UTF-8"75 -~ v ScanType
@ <root> L BaseType
= <sample> AverageType
- <strL_:cture> . T | .g y?
<file>toppar/crd.md18 vmd_autopsf.pdb</file v OrientationType
<format>pdb</format> L VectorsType
</structure> Si T
- <framesets> ignallype
e <frameset> " DatabaseType
<file>production_single.dcd</file=>
<format>ded</format>
</frameset>
</framesets>
</sample>
= <stager>
<target>system</target>
</stager> & Console % Gw BB 2 Bvrive B
© <scattering>
<type>self</type> cul : :
= <dsp> Streaming output console activated. ~
<type=autocorrelate</type>
<method>fftw</method>
</dsp>
S <vectors>
<type>scans</type>
- <scans>
= <scan>
<from=0.1</from=
<to>1.0</to>
<points>100</points>
- <base>
<x>1l</x>
<y>0</y>
<z>0</z>
</base>
</scan>
</scans>
</vectors>
= <average>
S <orientation>
<type>vectors</type>
e <vectors>
<type>_sphere</type>‘
<algorithm=boost_uniform_on_sphere</al¢~
<resolution=S00</resalution> M o
< T < > 5
v
Design |Source < <>

(MRt
@ Quick Access B ||BICE
O Sassena Model Builder & = @

@ Sassena Model Builder 1 Done!

This item builds models based on a Sassena XML schema. Process: | write to XML

v | |Go!||cancel|

Sassena Incoherent Model EditorJ Sassena Coherent Model Editor

= Properties %
]

Node properties

bata properties available for this node can be modified here.
‘Name  Value ] N
type i sphere

algorithm boost_uniform_on_sphere -
resolution: 500
seed

~~® National Laboratory



Post-Simulation Data Visualization in
ICE through Vislt

%OAK RIDGE

National Laboratory



What is Visit?

“... an open source, interactive, scalable,
visualization, animation and analysis tool.”

“... a distributed, parallel visualization and
graphical analysis tool for data defined on 2D
and 3D meshes.”

“... originally developed... to visualize and

analyze the results of terascale simulations...

[but] has also proven to be well suited for
visualizing smaller scale data...”

“... capable of visualizing data from over 120
different scientific data formats.”

Credit: Quotes and images from Vislt Development Team website
(https://wci.linl.gov/simulation/computer-codes/visit)

¥

OAK RIDGE
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Why include Visit in ICE?

Simulation requires

3D visualization

All-in-one approach

Familiar Ul

Users of ICE also

using Vislt

800 - Vislt Viewer: Window null - ICE - /Users/tr EFiles
g B < [) Edit Materials Database Launch Visit v+ v | (Q Quick Access )| [ | 1ce [ Visualization
3 vi 3 Visit Editor 82 =8
DB: tire.silo
Cycle: 0
pppppp jor
Vantemperaturs
—
—wom
a0
273
3 Vislt Plot Viewe =a
R+0 e 5756 4%
Vs 2440
| Pseudocolor J
@l o) (n) (0] Lm]
X
')\ z

%

Thu Feb 26 15:05:59 2015

OAK RIDGE
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Features - Connections

8 00

Establish a connection to Vislit

Select a connection method and fill in the required parameters.

() Launch Visit locally

Path to Visit: Browse

Set a port for connecting to Visit: 9600

Set a password for connecting to Vislit:

() Launch Visit remotely

Hostname:

Re mote |a u nCh — Path to Vislt:
a nd re nd e ri n g Set a port for connecting to Visit: 9600

Set a password for connecting to Vislit:

Use an out-of-network gateway: URL Port

() Connect to Vislt

Hostname:
Port for connecting to Visit: -1
Password to connect to Vislt service:

Use an out-of-network gateway: URL Port

Connection name: | New Connection... v | Window ID: | New Window.. :

@ | cancel | Finish

%OAK RIDGE
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Features - Connections

8 00

Establish a connection to Vislit

Select a connection method and fill in the required parameters.

() Launch Visit locally

Path to Visit: Browse

Set a port for connecting to Visit: 9600

Set a password for connecting to Vislit:

() Launch Visit remotely

Hostname:

Path to Visit:
Set a port for connecting to Visit: 9600
Set a password for connecting to Vislit:

Use an out-of-network gateway: URL Port

() Connect to Vislt

Hostname:
Port for connecting to Visit: -1
Password to connect to Vislt service:

Use an out-of-network gateway: URL Port

Connection name: Window ID: | New Window.. - I Single inSta” Capability

@ | cancel | Finish

%OAK RIDGE
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System Components

Eclipse ICE Vislt Java Client Vislt Application

User input
>
Maintain connection
Input as JSON
==
Results as JSON
-«
Rendered image
< File information

#,OAK RIDGE
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System Components

Eclipse ICE

Vislt Java Client

Vislt Application

Binary distribution

ICE executable

Source location

http://svn.code.sf.net/p/niceproject/code/trunk

https://github.com/visit-vis/visit_java_client.git

Vislt executable
(contact us)

https://wci.linl.gov/simulation/computer-codes/visit/source
(no public repo)

#,OAK RIDGE
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ICE Components - Perspective

8 00 Visualization - Vislt Viewer: Window null - ICE - /Users/tnp/ICEFiles e
- g B > [5 Edit Materials Database Launch Visit v~ + = P (Qquick Access ) | £ | E 1ce |3 Visualization
[ Visualization File Viewer K+-=0 O Visit Editor 3 = 8

output-Battery_1.1.silo [localhost:/Users/  /ICEFiles/defa
DB: output-Battery_1.1.silo
Cycle:

Pseudocolor
Var: Battery_/ThermalRHSP1

—0.1037
[ Vislt Plot Viewer | CSV Plot Viewe =8 006015
X+B
Pseudocolor S — 003457
« (0 o Q) L
0.000
Battery_/rank_1 [Meshes-/Users/ _/ICEFiles/default/ou Max: 0.1383
Battery_/TemperaturePl [Scalars-/Users/  /ICEFiles/de Min: 0.000

Battery_/dxFluxP1_0 [Scalars /ICEFiles/defau
Battery_/dxFluxP1_1 [Scalars /ICEFiles/defau
Battery_/dxFluxP1_2 [Scalars /ICEFiles/defau
Battery_/dxFluxP1_3 [Scalars /ICEFiles/defau
Battery_/dxFluxP1_4 [Scalars /ICEFiles/defau
Battery_/dxFluxP1_5 [Scalars
Battery_/dxFluxP1_6 [Scalars
Battery_/dxFluxP1_7 [Scalars
Battery_/dyFluxP1_0 [Scalars
Battery_/dyFluxP1_1 [Scalars-/

Battery_/dyFluxP1_2 [
Battery_/dyFluxP1_3 [
Battery_/dyFluxP1_4 [
Battery_/dyFluxP1_5 [

Scalars
Scalars-/
Scalars-/
Scalars-/

Battery_/dyFluxP1_6 [Scalars-/
Battery_/dyFluxP1_7 [Scalars-/Users)

Battery_/dzFluxP1_0 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_1 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_2 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_3 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_4 [Scalars-/Users/ /ICEFi
Battery_/dzFluxP1_S (Scalars-/Users/  /ICEF
Battery_/dzFluxP1_6 [Scalars-/Users/ /ICEFi
Battery_/dzFluxP1_7 (Scalars-/Users/  /ICEFiles/defaul

Battery_/heatSourceP1_0 [Scalars.
Battery_/heatSourceP1_1 [Scalars.
Battery_/heatSourceP1_2 [Scala;
Battery_/heatSourceP1_3 [Scala
Battery_/heatSourceP1_4 [Scala
Battery_/heatSourceP1_5 [Scalars
Battery_/heatSourceP1_6 [Scalars-/
Battery_/heatSourceP1_7 [Scalars-/Users/  /ICEFiles)

Users/: /ICEFiles/dé
/ICEFiles/dé
[ICEFiles/
[ICEFiles/
/ICEFiles/

Thu Feb 26 16:56:43 2015
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ICE Components - Perspective

8 00 isualization - Vislt Viewer: Window null - ICE - /Users/tnp/ICEFiles v

- g B Edit Materials Database Launch Vislt 'v v v y v (Q Quick Access aﬂ = icell ] Visualization
[ Visualization File Viewer K+-=08 7 Vislt Editor 58 /

output-Battery_1.1.silo [localhost:/Users/  /ICEFiles/defa
DB: output-Battery_1.1.silo
Cycle:

Pseudocolor

Var: Boﬁer(})lﬁ/é’l;frmoll?HSP] E Vi su al iz at| on

—0.1037
[ Vislt Plot Viewer | CSV Plot Viewe =8 006015
X+B
Pseudocolor S — 003457
« (0 o Q) L
0.000
Battery_/rank_1 [Meshes-/Users/ _/ICEFiles/default/ou Max: 0.1383
Battery_/TemperaturePl [Scalars-/Users/  /ICEFiles/de Min: 0.000

Battery_/dxFluxP1_0 [Scalars /ICEFiles/defaul
Battery_/dxFluxP1_l [Scalars /ICEFiles/defau!
Battery_/dxFluxP1_2 [Scalars /ICEFiles/defau!
Battery_/dxFluxP1_3 [Scalars /ICEFiles/defau!
Battery_/dxFluxP1_4 [Scalars /ICEFiles/defau!
Battery_/dxFluxP1_5 [Scalars
Battery_/dxFluxP1_6 [Scalars
Battery_/dxFluxP1_7 [Scalars
Battery_/dyFluxP1_0 (Scalars
Battery_/dyFluxP1_1 [Scalars-/
Battery_/dyFluxP1_2 (Scalars
Battery_/dyFluxP1_3 (Scalars-/
Battery_/dyFluxP1_4 [Scalars-/
Battery_/dyFluxP1_5 [Scalars-/
Battery_/dyFluxP1_6 [Scalars-/
Battery_/dyFluxP1_7 [Scalars-/Users)

Battery_/dzFluxP1_0 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_1 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_2 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_3 [Scalars-/Users/  /ICEF
Battery_/dzFluxP1_4 [Scalars-/Users/ /ICEFi
Battery_/dzFluxP1_S (Scalars-/Users/  /ICEF
Battery_/dzFluxP1_6 [Scalars-/Users/ /ICEFi
Battery_/dzFluxP1_7 (Scalars-/Users/  /ICEFiles/defaul

Battery_/heatSourceP1_0 [Scalars.
Battery_/heatSourceP1_1 [Scalars.
Battery_/heatSourceP1_2 [Scala;
Battery_/heatSourceP1_3 [Scala
Battery_/heatSourceP1_4 [Scala
Battery_/heatSourceP1_5 [Scalars
Battery_/heatSourceP1_6 [Scalars-/
Battery_/heatSourceP1_7 [Scalars-/Users/  /ICEFiles)

Users/: /ICEFiles/dé
/ICEFiles/dé
[ICEFiles/
[ICEFiles/
/ICEFiles/

Thu Feb 26 16:56:43 2015
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ICE Components - Perspective

8 0 O

Visualization - Vislt Viewer: Window null - ICE - /Users/tnp/ICEFiles

)

-

g B > [5 Edit Materials Database Launch Visit v =~ +  + S

(Q Quick Access )

5 IcE | [ Visualization

[ Visualization File Viewer

®+-=0

O Visit Editor 3

=0

output-Battery_1.1.silo [localhost:/Users/

/ICEFiles/defz

[ Vislt Plot Viewer | CSV Plot Viewe =0

X+B

Pseudocolor &
«l 0 (o) Q) Lw

Battery_/rank_1 (Meshes-/Users/  /ICE!
Battery_/TemperaturePl [Scalars-/Users/

Scalars
Scalars
Scalars
Scalars

Users/

Battery_/dxFluxP1_0
Battery_/dxFluxP1_1
Battery_/dxFluxP1_2
Battery_/dxFluxP1_3
Battery_/dxFluxP1_4 [Scalars
Battery_/dxFluxP1_5 [Scalars
Battery_/dxFluxP1_6 [Scalars
Battery_/dxFluxP1_7 [Scalars
Battery_/dyFluxP1_0 [Scalars-
Battery_/dyFluxP1_1 (Scalars-/
Battery_/dyFluxP1_2 [Scalars
Battery_/dyFluxP1_3 [Scalars-/
Battery_/dyFluxP1_4 [Scalars-/
Battery_/dyFluxP1_5 [Scalars-/
Battery_/dyFluxP1_6 [Scalars-/
Battery_/dyFluxP1_7 [Scalars-/
Battery_/dzFluxP1_0 [Scalars-/Users/
Battery_/dzFluxP1_1 [Scalars-/Users/
Battery_/dzFluxP1_2 [Scalars-/Users/
Battery_/dzFluxP1_3 [Scalars-/Users/
Battery_/dzFluxP1_4 [Scalars-/Users/
Battery_/dzFluxP1_5 [Scal
Battery_/dzFluxP1_6 [Scalal
Battery_/dzFluxP1_7 [Scalars-/Users/
Battery_/heatSourceP1_0 [Scalas
Battery_/heatSourceP1_1 [Scalars.
Battery_/heatSourceP1_2 [Scala;
Battery_/heatSourceP1_3 [Scala;
Battery_/heatSourceP1_4 [Scala
Battery_/heatSourceP1_5 [Scala
Battery_/heatSourceP1_6 [Scala

Battery_/heatSourceP1_7 [Scalars-/Users/

Files/default/ou
| /ICEFiles/de

Battery_/ThermalRHSP1 [Scalars-/Users/  [ICEFiles/def

/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles,

EFiles/defaul
ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles,

/ICEF
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/d
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
[ICEFiles/dé¢
/ICEFiles/dé
/ICEFiles/dé
/ICEFiles/de
/ICEFiles/de
/ICEFi
/ICEFiles/
/ICEFiles/d¢

DB: output-Battery_1.1.silo
Cycle:

Pseudocolor
Var: Battery_/ThermalRHSP1

|

—0.1087
0.06915
003457
0000
Max: 0.1383
Min: 0.000

Thu Feb 26 16:56:43 2015
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ICE Components - Viewers

8 00 Visualization - Vislt Viewer: Window null - ICE - /Users/tnp/ICEFiles e
- 29 B > [5) Edit Materials Database Launch Visit v (Qquick Access ) | £ | E 1ce |3 Visualization
[ Visualization File Viewer K+-=0 O Visit Editor 3 = 8

output-Battery_1.1.silo [localhost:/Users/  /ICEFiles/defa

[ Vislt Plot Viewer | CSV Plot Viewe =0

O ln Q) L

Battery_/rank_1 [Meshes-/Users/ /ICEFiles/default/ou
Battery_/TemperaturePl [Scalars-/Users/  /ICEFiles/de
Battery_/dxFluxP1_0 [Scalars
Battery_/dxFluxP1_1 [Scalars
Battery_/dxFluxP1_2 [Scalars-
Battery_/dxFluxP1_3 [Scalars
Battery_/dxFluxP1_4 [Scalars
Battery_/dxFluxP1_5 [Scalars
Battery_/dxFluxP1_6 [Scalars
Battery_/dxFluxP1_7 [Scalars
Battery_/dyFluxP1_0 (Scalars
Battery_/dyFluxP1_1 [Scalars-/
Battery_/dyFluxP1_2 [Scalars
Battery_/dyFluxP1_3 [Scalars-/
Battery_/dyFluxP1_4 [Scalars-/
Battery_/dyFluxP1_5 [Scalars-/
Battery_/dyFluxP1_6 [Scalars-/
Battery_/dyFluxP1_7 [Scalars-/
Battery_/dzFluxP1_0 [Scalars-/
Battery_/dzFluxP1_1 [Scalars-/
Battery_/dzFluxP1_2 [Scalars-/
Battery_/dzFluxP1_3 [Scalars
Battery_/dzFluxP1_4 [Scalars-/Users/
Battery_/dzFluxP1_5 [Scalars-/Users/
Battery_/dzFluxP1_6 [Scalars-/Users/ /ICEFiles/defaul
Battery_/dzFluxP1_7 [Scalars-/Users/  /ICEFiles/defaul
Battery_/heatSourceP1_0 [Scalars.
Battery_/heatSourceP1_1 [Scalars.
Battery_/heatSourceP1_2 [Scala;
Battery_/heatSourceP1_3 [Scala
Battery_/heatSourceP1_4 [Scala
Battery_/heatSourceP1_5 [Scalars
Battery_/heatSourceP1_6 [Scalars-/
Battery_/heatSourceP1_7 [Scalars-/Users/  /ICEFiles)

/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!

Users/: /ICEFiles/dé
/ICEFiles/dé
[ICEFiles/
[ICEFiles/
/ICEFiles/

Var: Battery_/ThermalRHSP1
0.1383

DB: output-Battery_1.1.silo

Thu Feb 26 16:56:43 2015
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ICE Components - Viewers

ViewPart subclasses with
JFace TreeViewers

[ Visualization File Viewer K+-=08
put-B: y_l.l.silo :/Users/  /ICEFiles/defz

[ Visit Plot Viewer | CSV Plot Viewer = a
R+ B

| Pseudocolor +

()

(@) (@) (m] (@

Battery_/rank_1 [Meshes-/Users/ /ICEFiles/default/ou
Batte TemperaturePl [Scalars-/Users/ /ICEFiles/de|
Battery_/ThermalRHSP1 [Scala sers/  /ICEFiles/d
Battery_/dxFluxP1_0 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_1 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_2 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_3 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_4 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_5 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_6 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dxFluxP1_7 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dyFluxP1_0 [Scalars-/Users/  /[ICEFiles/defaull
Battery_/dyFluxP1_1 [Scalars /ICEFiles/defaul|
Battery_/dyFluxP1_2 [Scalars /ICEFiles/defaul
Battery_/dyFluxP1_3 [Scalars /ICEFiles/defaul
Battery_/dyFluxP1_4 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dyFluxP1_5 [Scalars-/Users/  /ICEFiles/defaul|
Battery_/dyFluxP1_6 [Scalars /ICEFiles/defaul
Battery_/dyFluxP1_7 [Scalars-/ /ICEFiles/defaul|
Battery_/dzFluxP1_0 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dzFluxP1_1 [Scalars-/Users/  [ICEFiles/defaul
Battery_/dzFluxP1_2 [Scalars-/Users/  [ICEFiles/defaul
Battery_/dzFluxP1_3 [Scalars-/Users/ /ICEFiles/defaul
Battery_/dzFluxP1_4 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dzFluxP1_5 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dzFluxP1_6 [Scalars-/Users/ /ICEFiles/defaul
Battery_/dzFluxP1_7 [Scalars-/Users/  [ICEFiles/defaul
Battery_/heatSourceP1_0 [Scalars-/Users/ [ICEFiles/de
Battery_/heatSourceP1_1 [Scalars-/Users/  /ICEFiles/de
Battery_/heatSourceP1_2 [Scalars-/Users/  /ICEFiles/de
Battery_/heatSourceP1_3 [Scalars-/Users/  [ICEFiles/de
Battery_/heatSourceP1_4 [Scalars-/Users/  [ICEFiles/de
Battery_/heatSourceP1_5 [Scalars-/Users/  [ICEFiles/de
Battery_/heatSourceP1_6 [Scalars-/Users/  /ICEFiles/de
Battery_/heatSourceP1_7 [Scalars-/Users/ /ICEFiles/de

Data provided by ICE

Data provided by Vislt

%
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ICE Components - Viewers

7 Visit Plot Viewer ~ CSV Plot Viewer = 8

| Pseudocolor

le) (@) (o) (@) (o] e OO0 Select Plots
Battery_/rank_1 [Meshes-/Users/ /ICEFiles/default/ou . N
Battery_/TemperaturePl [Scalars-/Users/  /ICEFiles/de Select the variables to plot. Checked variables are already plotted.
Battery_/ThermalRHSP1 [Scalars-/Users/  [ICEFiles/def] —
Battery_/dxFluxP1_0 [Scalars-/Users/  /ICEFiles/defaul J ¥ Meshes
Battery_/dxFluxP1_1 [Scalars-/Users/  /ICEFiles/defaul |7| Mesh
Battery_/dxFluxP1_2 [Scalars-/Users/  /ICEFiles/defaul —
Battery_/dxFluxP1_3 [Scalars-/Users/  /ICEFiles/defaul J Mesh2D
Battery_/dxFluxP1_4 [Scalars-/Users/ /lCEF?Ies/defauI l:l PointMesh
Battery_/dxFluxP1_5 [Scalars-/Users/  /ICEFiles/defaul -
Battery_/dxFluxP1_6 [Scalars-/Users/  /ICEFiles/defaul [ | PScalars
Battery_/dxFluxP1_7 [Scalars-/Users/  /ICEFiles/defaul ‘7| ¥Vectors
Battery_/dyFluxP1_0 [Scalars-/Users/  [ICEFiles/defaul’ — R R
Battery_/dyFluxP1_1 [Scalars-/Users/  /ICEFiles/defaull '-I erfcrad'ent
Battery_/dyFluxP1_2 [Scalars-/Users/  /ICEFiles/defaul |_| grad
Battery_/dyFluxP1_3 [Scalars-/Users/  /ICEFiles/defaL = N
Battery_/dyFluxP1_4 [Scalars-/Users/  /ICEFiles/defaun '_I ¥ Materials
Battery_/dyFluxP1_5 [Scalars-/Users/  /ICEFiles/defaul’ |7| matl

Battery_/dyFluxP1_6 [Scalars-/Users/  /ICEFiles/defaul’
Battery_/dyFluxP1_7 [Scalars-/Users/  /ICEFiles/defaul’
Battery_/dzFluxP1_0 [Scalars-/Users/  /ICEFiles/defaul
Battery_/dzFluxPl_1 [Scalars-/Users/  /ICEFiles/defaul

Battery_/dzFluxPl_2 [Scalars-/Users/  /ICEFiles/defaul S u bCI aSS Of
Battery_/dzFluxP1_3 [Scalars-/Users/ /ICEFiles/defaul . .
Battery_/dzFluxP1_4 [Scalars-/Users/  [ICEFiles/defaul C h k d T S I t D I g
Battery_/dzFluxPl_5 [Scalars-/Users/  /ICEFiles/defaul eC e ree e eC Ion Ia O
Battery_/dzFluxP1_6 [Scalars-/Users/ /ICEFiles/defaul
Battery_/dzFluxPl_7 [Scalars-/Users/  /ICEFiles/defaul
Battery_/heatSourceP1_0 [Scalars-/Users/  /ICEFiles/de
Battery_/heatSourceP1_1 [Scalars-/Users/  /ICEFiles/de ‘ )
Battery_/heatSourceP1_2 [Scalars-/Users/  /ICEFiles/de | Select All | | Deselect All |
Battery_/heatSourceP1_3 [Scalars-/Users/ /ICEFiles/d¢ " ’ . ’
Battery_/heatSourceP1_4 [Scalars-/Users/ /ICEFiles/d¢
Battery_/heatSourceP1_5 [Scalars-/Users/  /ICEFiles/de
Battery_/heatSourceP1_6 [Scalars-/Users/  /[ICEFiles/de
Battery_/heatSourcePl_7 [Scalars-/Users/  /ICEFiles/de

Data provided by ©) [ Cancel | (Bmoxann

Vislt
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ICE Components - Editor

8 00 Visualization - Vislt Viewer: Window null - ICE - /Users/tnp/ICEFiles
- a9 B > [ Edit Materials Database Launch Vislt v+ S (Q quick Access [ Ic | [ Visualization
[ Visualization File Viewer B +-= 0 Q§ 0 vislt editor 2 = 8

output-Battery_1.1.silo [localhost:/Users/

/ICEFiles/defz

[ Vislt Plot Viewer | CSV Plot Viewe =0

X+B

Pseudocolor &
«l 0 (o) Q) Lw

Battery_/rank_1 (Meshes-/Users/  /ICE!
Battery_/TemperaturePl [Scalars-/Users/

Files/default/ou
| /ICEFiles/de

Battery_/ThermalRHSP1 [Scalars-/Users/  [ICEFiles/def

Users/

Battery_/dxFluxP1_0 [Scalars
Battery_/dxFluxP1_1 [Scalars
Battery_/dxFluxP1_2 [Scalars-
Battery_/dxFluxP1_3 [Scalars
Battery_/dxFluxP1_4 [Scalars
Battery_/dxFluxP1_5 [Scalars
Battery_/dxFluxP1_6 [Scalars
Battery_/dxFluxP1_7 [Scalars
Battery_/dyFluxP1_0 [Scalars-
Battery_/dyFluxP1_1 (Scalars-/
Battery_/dyFluxP1_2 [Scalars
Battery_/dyFluxP1_3 [Scalars-/
Battery_/dyFluxP1_4 [Scalars-/
Battery_/dyFluxP1_5 [Scalars-/
Battery_/dyFluxP1_6 [Scalars-/
Battery_/dyFluxP1_7 [Scalars-/
Battery_/dzFluxP1_0 [Scalars-/Users/
Battery_/dzFluxP1_1 [Scalars-/Users/
Battery_/dzFluxP1_2 [Scalars-/Users/
Battery_/dzFluxP1_3 [Scalars-/Users/
Battery_/dzFluxP1_4 [Scalars-/Users/
Battery_/dzFluxP1_5 [Scal
Battery_/dzFluxP1_6 [Scalal
Battery_/dzFluxP1_7 [Scalars-/Users/
Battery_/heatSourceP1_0 [Scalas
Battery_/heatSourceP1_1 [Scalars.
Battery_/heatSourceP1_2 [Scala;
Battery_/heatSourceP1_3 [Scala;
Battery_/heatSourceP1_4 [Scala
Battery_/heatSourceP1_5 [Scala
Battery_/heatSourceP1_6 [Scala

Battery_/heatSourceP1_7 [Scalars-/Users/

/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles/defau!
/ICEFiles,

EFiles/defaul
ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles,

/ICEF
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/d
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
/ICEFiles/defaul
[ICEFiles/dé¢
/ICEFiles/dé
/ICEFiles/dé
/ICEFiles/de
/ICEFiles/de
/ICEFi
/ICEFiles/
/ICEFiles/d¢

DB: output-Battery_1.1.silo
Cycle:

Pseudocolor
Var: Battery_/ThermalRHSP1

|

—0.1087
0.06915
003457
0000
Max: 0.1383
Min: 0.000

Thu Feb 26 16:56:43 2015
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ICE Components - Editor

[ Visit Editor 82

DB: output-Battery_1.1.silo
Cycle: 1
Pseudocolor

Var: Bcﬁev[\gﬁg'gwsermo\RHSP'\
—

—0.1037

SWT Canvas subclass in | R
an EditorPart subclass

SWT Image created from a
ByteArraylnputStream

Canvas mouse listeners

use atomic positions for
daemon thread

Thu Feb 26 16:56:43 2015
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ICE Components - Python Interface

7 Visit Plot Viewer CSV Plot Viewer g

R —
4*
Pseudocolor /-

<0 (4] 0o

Immediate exposure of Vislt’s rich
Python API

Save a collection of operations and
execute with only a few clicks

6 0O O
(\:)isll: Pythh.on Intelrfac‘e o ) Automate frequently executed
se this console to input Vislt on commanas .
° analysis workflows
>>> InvertBackgroundColor()
> None i I
Temporary dialog, moving to

Console

| Load from File | | Cancel | Execute |

OAK RIDGE
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ICE Components — Additional Features

3 Vislt Plot Viewer ~— CSV Plot Viewer = 8

= Support for the full range of plot
[Cewocoer )] types provided by Vislt

@) O] L] Q) (o)

I Vislt Plot Viewer | CSV Plot Viewer = B Animate time series data
X+ B
| Pseudocolor ol

@) O L] Q) Lo

%OAK RIDGE
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Future Work

Capabilities added to workbench

Integrate other visualization tools - ParaView

Extract interfaces and create an OSGi service

Potentially spin-off a separate project

Increase users and further collaboration with Science IWG (among others)

o SCIENCE

eclipse.org

%OAK RIDGE
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Future Work

File Edit Navigate Search Project Run Window Help

e B = [E Edit Materials Database Launch Vislt

*MOOSE Model Builder 32

juilder 2 Ready to process.

i

is for nuclear Output File Name: mooseModel.i Process: | Write MOOSE File
alation.

v] [Cancel]

v Mesh
The current mesh configured for MOOSE input.

Plot Types ~ Representations ¥

Battery_/TemperatureP |

Quick Access

*MOOSE Model Builder 3

juilder 3 Ready to process.

i

& | e [ MOOSE

=8

is for nuclear Output File Name: mooseModel.i Process: | Write MOOSE File
ulation.

v] [Cancel]

v Mesh
The current mesh configured for MOOSE input.

Plot Types ~ Representations ¥

Battery_/Temperaturef1
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Questions?

GitHub Eclipse Wiki

[=]
[=]:

github.com/eclipsel/ice wiki.eclipse.org/ICE youtube.com/user/jayjaybillings
A
a = eclipse
w eclipse

Additional Authors: Andrew Bennett, Jordan Deyton, Hari Krishnan, Anna Wojtowicz

Author Email: mccaskeyaj@ornl.gov, pattersontc@ornl.gov, billingsjj@ornl.gov
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