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« Context:
« The NEAMS Workbench integration into FORCE is a new effort
* Problem inputs and workflows are varied and can be complex
* Workbench has features to help users

» Key goals:
« Simplify problem input and workflow

« Expose you to working examples of Workbench FORCE features as
available in current releases

« Open communication channels and obtain user feedback
 Ultimately, improve problem input preparation, execution, and results

visualization .
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» Review Workbench + HERON requirements and setup

* Review the XML to EDDI input conversion step
« Lightweight input format that preserves data without extra syntax

* Explore Workbench

« Conduct job launch

* Visualize results and explore visualization settings
* Discuss
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Requirements Review

 NEAMS Workbench 5.2

* Available for download at https://code.ornl.gov/ineams-
workbench/downloads/

« Recent HERON release

« Initial Workbench integration occurred March 10" 2023 via changeset
daca1335

* Local installation or INL NCRC Access (hpcondemand.inl.gov)

* Conversion of HERON native XML input to EDDI-formatted input
<4 IES
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https://code.ornl.gov/neams-workbench/downloads/
https://code.ornl.gov/neams-workbench/downloads/
https://github.com/idaholab/HERON/commit/daca13357b61c73d7b3e103c760cca747a6349cd

Start Workbench

* NEAMS Workbench is available on INL’'s Nuclear Computation
Resource Center (NCRC)

® U S e d efa u It S ettl n g S INL HPC OnDemand Files v Jobs ~ Clusters ~ Interactive Apps ~ Information ~ Training v @ My Interactive Sessions

GUlIs

e Ensure 5.2 Is selected Home /My Interactve Sessions - NEAMS Workbench

You have Herd

Interactive Apps
& Code Execution

Desktops

Tests

CJLinux Desktop
& Build Test Suite

CJLinux Desktop with Visualization
Training Videos

IDE
@ Bison Videos

»{) Visual Studio Code Server
Jupyter

= Jupyter

NCRC
GUIs
= NEAMS Workbench

Herd

https://ies.inl.gov & Code Execution




Start the NEAMS Workbench

* Help documentation will display during the first
startup

* Help documentation is accessible via Help>Help
Documentation

000 w NEAMS Workbench
File Edit View Run Help

Reload Save Saveas Close Print : Cut Copy Paste : Undo Redo Find

06 Navigation ‘

[ JON | # NEAMS Workbench
| File Edit View Run [HSIEl

| Reload Save Save as About opy Paste : Undo Redo : Find

(x N ) NaViq Documents

Filter

https://ies.inl.gov
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‘Workbench 1.0.pre-b1 documentation »

Table Of Contents NEAMS Workbench User Documentation
NEAVS Workoench User

Documenta Welcome to the NEAMS Workbench user documertation.
" NEAS Wokboncnand

N oo You are here for two reasons.
a supporied Appication
P Oporet 1. Use NEAMS Workbench to help you use an application, which are currenty:
foms ALE Code System: comprehensive modeling and simulaton suite for nuclear safety analysis
and design, hitps:/ww.orml goviscale
+ CSAS: Critcality Safety
) + MAVRIC: Radiation Shiolding
Next topic = TRITON, POLARIS: Reactor Physics
« ORIGEN: otope concentration, actvty, and radiation source term characterization
is Page + XSProc: Cross Section Processing
+ TSUNAME Sensitity and Uncertainty

.5

st
Requirements

Show Sou
Quick search

o ARC: Argonne Reactor Computation, https:/www.ne.anl.govicodes, and the PYARC interface
(SRS Workbench Help <nub-helpfornl.gov>)
- MC2-3: Fast Reactor Cross Section Processing Codes
= DIF3D: Difiusion and Transport Theory Codes
= REBUS: Fuel Cycie/ Depletion
= PERSENT. Perturbation Theory Solver
= PYARC: Enhanced user interface t0 the above

© MOOSE Applications - http:/mooseframework.org/
ison: A Finite Element-Based Nuclear Fuel Performance Code, hitps:/bison.inl.gov/
= SAM: A Modem System Analysis Tool for Advanced Nuclear Reactors,
hitps:/iwww.ne.anl.govicodes/sam/

o Dakota - UQ and Optimization toolkt, httpsy/dakota.sandia gov/
o Nek5000: High-order sob 3

2. Integrate an application into NEAMS Workbench
o Read Application Integration section
o Click the se1pssocusenta training Session’.pdf
o Contact seass workberch sely <nvb-helpborl.gov

Getting Started with NEAMS Workbench and a supported Application
There are several steps to integrating a supported application into NEAMS Workbench.
1. Create an application runtime configuration via Configurations
2. Open or create an application input fle
o May require the selection of the application’s grammar, more of which can be leamed from the
Grammar Support section.

3. Edit, navigate, valdate, execute, review.
know there is room for improvement, help us priortize by providing feedback to xeass
Morkbench Help <ovb-belplornl.govs

Requirements

Supported Operating Systems
« Linux 64-bit (RHELE)
« Mac OS X (Darwin) 10.85 or newer
« Windows 7,10 64-bit

For help compiling NEAMS Workbench il NEAUS Workborch Holp

System Requirements

+ Minimum requirements: 2 GB RAM, dual core processor
« Recommended requirements: 4+ GB RAM, quad core processor
+ Recommended for details models: 16 GB RAM

Features

The NEAMS Workbench application consists of muliple components rendered as several panes in a GUI on
your terminal. Some of the primary components include:

+ Document Navigator - which allows quick navigation to input blocks

+ Input Editor - which features cursor context and automatic validation

« Interactive Geometry Viewer - which includes a Visit GUI control panel
« Data Plots - n either tabular or graphical format

An example NEAMS Workbench display s shown below:

DB smocredTastiD_out e
Fmeitas

« Settings.
o Environment
o Filter Set




Configure HERON in Workbench

« Configuring an application active in Workbench is only required once

» 2 primary routes for configuring HERON active in Workbench
1. INL's NCRC preconfigured ‘localhost' HERON activation

1.
2.
3.

4

Click File > Localhosts...
Select the available application table row containing NCRCHERON and click activate

Wait for activation to conclude as indicated by the message Process finished with 0
return code

HERON is now activated

2. Your own machine’s installation

1.

il e

https://ies.inl.gov

Click File > Configurations...

Click Add...
Select Heron from the drop-down and click OK

Update Executable property Value to be path to raven/plugins/HERON/heron and use
enter key to capture the field — this may pause momentarily as the HERON grammar
information is loaded =

HERON is now activated oooooooo .:P /7> IES

Additional Arguments

EEEEEEE ble /Users/Shared/ornldev/code/raven/plugins/HERON/heron.sh (/ \g |ntegra‘ted Energy Sys‘tem g




Review XML to EDDI

* What is EDDI and why?

 Extra Definition Driven Input (EDDI) is a lightweight open-source input syntax
that is supported in Workbench

* |t is used as an integration prototype to achieve the following:
1. Enable Workbench integrators to programmatically survey existing HERON inputs
2. Serve as a design iteration to the question ‘is there a better user input format?’

- EDDI preserves all data structure but avoids the bothersome XML syntax

« Conversion script is available in Workbench
« Takes XML file and emits EDDI-formatted equivalent
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https://code.ornl.gov/neams-workbench/wasp/-/blob/master/waspeddi/README.md

XML to EDDI | Execution

Example execution converting existing XML-formatted input to EDDI

Linux and Mac OS invocation (terminal)
Workbench/rte/entry.sh Workbench/rte/util/xml2eddi.py path/to/heron_input.xml > path/to/heron_input.heron

Windows invocation (CMD)
Workbench/rte/entry.bat Workbench/rte/util/xml2eddi.py path/to/heron_input.xml > path/to/heron_input.heron

- Workbench: Path to the Workbench installation

- path/to/heron_input.xml: Path to favorite HERON input
- > path/to/heron_1input. heron: Output redirection to EDDI-formatted input (The file to be opened in Workbench)

Note: ‘heron’ extension is the default recognized HERON input in Workbench

Note: if performing the conversion on NCRC you will want to copy the HERON input directory to a location to
which you can write

5 IES
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XML2EDDI Conversion

* Go to Command line and convert XML to EDDI-formatted
*.heron file
« On INL HPC you will need to copy test files to a writable location

* Run the following commands in a HPC Terminal
cp -r /apps/local/raven/raven_heron_ 20230327/plugins/HERON/tests/ ~/Downloads/heron_tests/

/apps/local/neams/Workbench-5.2.0/rte/entry.sh /apps/local/neams/Workbench-5.2.0/rte/util/xml2eddi.py

~/Downloads/heron_tests/workshop/simple/heron_input.xml >
~/Downloads/heron_tests/workshop/simple/heron_input.heron

* Open the *.heron input file in Workbench

5 IES

10 (Dl Integrated Energy Systems

https://ies.inl.gov



NEAMS Workbench Document Navigation

* Hierarchical Listing of Document C—
* Quick Navigation to input
* Plot creation
* Filter
* Regular expression-based item filtering
« Open Associated Files
« Lists files with matching extension-less filename
- Streamlines opening associated files
» Dockable

DataGenerators

« Dock to main NEAMS Workbench application
* Float in separate window
* Hide completely

5 IES
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NEAMS Workbench Input Editor Components

[ XX ) =2 NEAMS Workbench
File Edit View Run Help

Reload Save Saveas Closetab Print | Cut Copy Paste @ Undo Redo
3 smearedTest3D.i* 3 smearedTest3D.i*
Processors y BISON o document )  Moose-Bison B Rwn, Vew, Edt, Processors y | BISON 9 . GlobalParams o Moose - Bison B rRny Ve,

199 # Define auxilliary kernels for each of the aux variables 1 [GlobalParams

200 [./fast_neutron_ flux] 2 # Set initial ¥wgl density, other global parameters

201 type = FastNeutronFluxAux 3 density = 10431.0

202 variable = fast neutron flux H H i = di

203 block =clad B Syntax Highlights 5 :;:z:; = :;g:yx ighli Custumizable Application
204 rod ave_lin pow = power_ history 6 disp z = disp z InpUt Block ngh“ghts . pp .
205 axial_power profile = axial peaking_factors 7 order = SECOND Run Conflguratlon
206 factor = 3el3 8 family = LAGRAM

207 execute_on = timestep begin 9 peér_fission = 3.2e-11 # J/fission

208 [../] 10 []

209 11

210 [./fast_neutron_ fluence] 12 [Mesh]

211 type = FastNeutronFluenceAux 13 file = smearedTest3.e

212 variable = fast_neutron_fluence 14 displacements = 'disp_x disp_y disp_z'

213 block = clad 15 patch size =5 #40

214 fast neutron flux = fast neutron flux 16 patch:update_strateg-y = auto

215 execute_on = timestep begin partitioner = centroid

216 [../] 18 centroid partitioner direction = v

217

218 [./grain_radius] | & MonFeb 1907:18:21 2018

219 type = GrainRadiusAux . 21 exactly when Open MPI kills them.

. Synoronized - I8 i

222 & — tempg bl TeXt Ed|t0rs 24 Process finished with 0 return code; ran in 0 secs, finished at | ExeCUtlon Messages

223 execute_on = linear

224 | Line: 1, Col: 2 y /GlobalParams/decl Validation

225 [ . /AuxKernels/GrainRadiusAux_type

226 active - If specified only the blocks named will be visited and made active 3 smearedTest3D.

227 [l zoundary - The list of bounagzrigz from the mesh where this boundary conditio... SR - BISON a 7 document a Moose - Bison a e N T N
228 b b/tU) :
229 , C Context Aware Input labels for accessing object parameters via contro... 1 [GlobalParams]
230 /e A leti atus °}fl'the g"ose‘?gj“?g 111 be sximoed # Set initial fueN density, other global parameters

1 s matching these identifiers wi e skipped. . —
231 HES Utocomp etion g Grain Radius Model | :t_ens:.ty —d:_L0431.0

is is is a MooseObjectAction. L . isp_x = disp_x
232 (e - The seed for the master random number generator fa timestep 5 dispy - dispy Document Type and
233 [. use displaced mesh - Whether or not this object should use the displaced mesh for comput... . : : : .
234 [ jstress yyi 6 disp_z = disp_z Quick Navigation
235 type = MaterialTensorAux 7 order = SECOND

Yp 8 family = LAGRANGE
236 tensor = stress 9 ener er fission = 3.2e-11 # J/fission
237 variable = stress_yy 1011 gy_per_: - 188t
238 index =1 11
239 execute_on = timestep_end 12 [Mesh]
240 [../] :

13 file = smearedTest3.e
241 [./stress_zz] 14 displ ts = 'di ai ai '
242 type = MaterialTensorAux LSP. acc_emen s = 1Sp_x disp_y disp_z
15 patch size =5 #40

243 tensor = stress 16 tch updat rs = aut
244 variable = stress zz pa c,—‘,’P e_sSRg e9¥ = auto

: - 17 partitioner = censroid
245 index = 2 18 troid titi
246 execute_on = timestep_end 19 []cen roic_partition
4 [/ 20 rsor Context "
- e - - — < . 21 [Problem]
line:182 column:18 - Validation Error: num_radial value "-80" is less than the allowed minimum inclusive val 22
line:183 column:17 - Validation Error: num_axial value "-11" is less than the allowed minimum inclusive valu In Ut Valldatlon
line:268 column:16 - Validation Error: quantity value "wrong" is not one of the allowed values: [ ... "radial" "sq p olumetricstrain” "vonmises' 23

rgy Systems

/AuxKernels/GrainRadiusAt Messages Line: 15, Col: 16 /Mesh/patch_size/value Validation ~ Messages



Application Syntax Highlighting

* File extensions for which to automatically associate
« Whitespace delimited list of file extensions for which to automatically associate
the grammar rules.
« Syntax highlights for each grammar pattern
 Edit Foreground and background color
* Indicate bold and/or italic font face

| NON | #a Settings
. Grammars Grammar properties
Environment
S ARC Supported extensions i
A Filter Sets v/ BISON Syntax highlighting

ChartPlot

[Grammars | Comment
customPlet Double-quoted strin Fetoglolnd . 2

Text Editor eoon : - gt .
Dakota (SON) Single-quoted string Background " ' -
NEK5000 Sequence o
PtolemyPlt Block name Bold
SAM Number Italic
SCALE Property name
SON Property value
Template
- @
Disable all PR I ES
-
Apply Cancel OK (e Integrated Energy Systems
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Input Autocompletion Overview

 What is it?
« Autocompletion is the ability for Workbench to
generate parts of the input on demand
 Why is it needed?

* Autocompletion listings communicate to the user %t ve aowe

what input parts are available for insertion which e semie

i NEAMS V

a C C e I e rat e S i n p ut C re ati O n Processors  : | Pyarc_remote - Pyarc_remote 1 a . document ﬁ __Pyarc_remote - Py:

72 reactor _hex lattice {

- - - 73 pitch = hex outer
* Where is it available? z B —
u 75 £fill =0 |afuel afuel afuel afuel afuel aref ]
7 —_ i /arc/geometry/reactor/reactor_hex lattice/fill/value
- E h | Il valid input has b 7 replacel singe3 ini
replace{ ring=s in
verywnere, uniess all vallad Input nas peen P Ing=3 1in oot
7 . 78 replace{ ring=3 in
79
specified - ——
r File Edit View Run Help
9
.. ® - - 35 NEAMS Workb! Reload Save Saveas Closetab  Print Cut Copy Paste @ Undo Redo @ Find
File Edit View Run Help . ® - - P : ;
Reload Save Saveas Closetab Print ;| Cut Copy Paste . Undo Redo : Find = . . P i Pyarc_remote - Pyarc_remote 1 [5)  document [ | Pyarc_remote - Pyarc_remote 1 4 F
- - - File Edit View Run Help R - -
P arc_remote - Pyarc_remote 1 i | document Py Reload Save Saveas Closetab Prir131 radial _region {
s ks Ll 5 B - i 132 material = |structure
1 =arc ) €3 Sample_1.son* Ii;_j inger_suri = k/)zzc/geometry/reactor/assembly/sub_assembly/radial_regicn/material/value
- outer surf = coolant
2 geometry{ i Pyarc_remote - Pyarc_rel135 } - fuel
g materials{ = 136 mixhore
4 5 material ( si37 } mixret
5 /arc/geometry/materials 6 t 138 sub _assembly ( up ref ,
6 | material - wfracs : [required] Material definition telvi eﬂp 139 lower axial surf = z2
material — e e e elvin i - = -
7 material - 2 requl B LR R Y 7 adens {
material - wdens : [required] Material definition A - — . . —
8 material - aform : [required] Material definition in atOIH/I 8 aden ( f 6 ) 5e 2 % atom dens'lty in atom/barn cm
9 ), 9 } fe56
ig d terial ( fuel ) { 20 } fes7 / Systems
macteria ue . fe58
e Y " 11 material ( fuel

https://ies.inL.gov




Output Text File Viewing

([ JON )
File Edit View Run Help

5 NEAMS Workbench

» Easy to access from the Input
file's list of associated files
popup context menu.

 Output file Can be drag-n-
dropped onto NEAMS
Workbench from a file browser
« Any application file with an
extension, (*.inp,*.out, etc.) can

be dropped onto NEAMS
Workbench

* Open directory assists in
identifying files for drag-n-drop

https://ies.inl.gov

Reload Save Saveas Close  Print

006 Navigation
Filter
Reload
v doct Close
! Open directory
- Open associated files

| 4 Copy file path to clipboard

Cut  Copy

R T

Paste Undo  Redo Find

document a Dakota - 6.7 B

Dakota a

Processors v

Copy directory path to clipboard

1 # Dakota Input File: textbook uq sampling.in

%R dironment
W abular data
tabular data file = 'textbook uqg sampling.dat'

> textbook_uq_sampling.Dakota Tabular Function Single Response.spf
textbook _uq_sampling.dat
textbook_uq_sampling.err

T

v variables
» | uniform_uncertain
v 8

Associated files
available via right
click on document

Plain text output with
supported text
Processors

textbook _uq_sampling.in.cleaned

k1  textbook_uq_sampling.out

. textbook_uqg_sampling.Partial correlation matrix between input and output.spf
textbook_uq_sampling.Partial rank correlation matrix between input and output.spf
textbook_uq_sampling.Simple correlation matrix (all inputs and outputs).spf

e

seed = 98765
response levels

N
coo
NN N
o oo
o o o

= 0.
0.
0.

Line: 1, Col: 1 y /comment

T

Validation Messages

Processors v -None- B B Dakota - 6.7 E

Partial correlation matrix between input and output 2017

Partial rank correlation matrix between input and output & . .

Simple correlation matrix (all inputs and outputs) 1-08) built Nov 9 2017
rial mode.

Simple rank correlation matrix (all inputs and outputs)
4 STAart time: MOn Kep 1Y 1l:Z4:4Z Zul8

7 Begin DAKOTA input file
extbook uq sampling.in.cleaned

10 # Dakota Input File: textbook uq sampling.in

11 environment

12 tabular data

13 tabular data file = 'textbook uq sampling.dat'
14

15 top method pointer = 'UQ’

ar

Validation Messages

Line: 2, Col: 27 v




Miscellaneous Features

» Column select/edit
* via ALT+left click+mouse drag key and mouse combo

» Go to definition — allows quick navigation to input components
definition via a right click popup context menu.

* E.g., anywhere an identifier is used to reference another input component.

 Math evaluator

* Ability to evaluate selected text as a math expression — replaces selection
with éxpression’s result.

« Comment toggle
* Ability to comment/uncomment selected lines

* Indent/unindent
* Ability to indent/unindent selected lines

» Auto saves — automatic back up to inputname.wb.autosave.
* File exists only while there are unsaved document changes .
<3 1ES

 Features illustrated on following slides B




Miscellaneous : Column Selection/Edit

Formatting related text into aligned columns allows for faster recognition and column-
wise text operations.

 NEAMS Workbench provides column selection via ALT+MOUSE SELECTION.

« With column selection made, any edits are made to all columns for each row.
* E.g., Update all isotope weight percent values to have a decimal digit.

File Edit View Run Help S I t d dt
Reload Save Saveas Closetab  Print e eC a n e I

l £3 mavric.aos100.inp*

e menaen  COluMNS of text e

24 read composition

25 55304 = end S530% end

26 wtptTungsten 2: AT.8 26 wtptTungsten 7.8 4

27 74182 26 27 74182 26.0

28 74183 14 28 74183 14.0

29 74184 31 29 74184 31.0

30 74186 29 end 30 74186 29.0 end

31 dry-air 3 end 31 dry-air 3 end

Line: 30, Col: 33 /mavric/comps/wiptcomp Validation  Messages Line: 27, Col: 32 /mavric/comps/wiptcomp/atom_wtpt_pair/wipt Validation ~ Messages

23 IES
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Miscellaneous : Go To Definition

The ‘Go To Definition’ feature is intended to facilitate the user in quickly navigating to the component being referencing.
* New users can discover input component relationships.
* Experienced users can have their navigation accelerated, especially in larger inputs.

« Referenced Geometry Surface identifiers goes to the surface definition.

» Accessible via right clicking an input component

( JOX # NEAMS Workbench

File Edit View Run Help

Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find

N ———————- L
Processors y ARC a document Processors y ARC a document a

81 material blend_mat_refl 31 olume fraction sum

82 lower_axial surf=z0 < T 32 Goto definition of volume fraction sur

83 DI ICTSEVEY  Cotodefinitionofvalue

84 } % low refl Autocomplete ~Space 14 component

85 sub_assembly he. ;?rggle oment gge[:/ 15 olume fraction sum

86 options{ mcc. |ndent 3| f6 volf ( Str ) = 0.5 ¢ volume fraction sur

87 material = b. Unindent g8l 17 }

88 lower_axial . FEvaluate #E |8 }

89 upper axial . 5% 19

90 } Redo neez 10 surfaces{

91 } 1 hexagorn, ( hex ) {

92 } % reactor regions Cut #X 12 =y

93} % geometry gggé 3C 3 pit = 20.0e-2

94 Delete 4 }

95 calculations{ 5 plane ( z0 ) { z = 0.0e-2

96 mece3{ Select All 6 boundary condition=vacuum}

97 xslib = "€ Insert Unicode control character » 17 plane ( z50 ) { z = 50.0e-2 }

98 egroupname = ANL>S 48 plane ( z150 ) { z = 150.0e-2 }

99 scattering order =1 49 plane ( z200 ) { z = 200.0e-2 |
100 } 50 boundary condition=vacuum} I E S
101 dif3d{ 51 } >
102 power =1.0 52

y  Integrated Energy Systems

https: // ies_im_gov Line: 82, Col: 32 Line: 45, Col: 19  /arc/geometry/surfaces/plane/id Validation ~ Messages




Miscellaneous : Math Evaluations

» Mitigates typographical errors

* Encourages documentation of engineering specifications that
require conversion

* Full complement of math functions available :

- +,-,%/,7,sqrt, cos, sin, root, abs, min, max, avg, sum, mul, floor, ceil, exp, log, logn, log10, hyp, if
clamp, inrange, sign, deg2rad, tan, equal, acos, asin, atan, cosh, tanh, sec, csc, cot, sinh, round,
roundn, d2g, g2d, r2d

* Evaluation occurs on selected text

5 IES
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Miscellaneous : Comment Toggle

Comment toggling allows users to quickly comment or uncomment pieces of input.
* Allows comment creation

» Mitigates user needing to recall what a comment looks like

 Assists in input development iterations

 CMD+/on OS X and CTRL+/ on Windows and Linux

| NON _
File Edit View Run Help
Reload Save Saveas Closetab  Print Cut Copy Paste Toggle on or Off

€3 mavric.aos100.inp*

SelEL e .

document §  (scAEe2 B Ry Vew. =5 [J | scAEs2 Run y View.. Edi..
77 yLinear 28 -35.56 35.56 Autocomplete ~Space yLinear 28 -35.56 35.56

78 zLinear 36 -45.72 45.72 Toggle comment 38/ slinear 36 -45.72 45.72

9 Indent

80 xLinear 22 -139.7 139.7 Unindent xLinear 22 -139.7 139.7

81 yLinear 22 -139.7 139.7 Evaluate Wil near t2 20 =139 % 7 3987

82 zLinear 24 -152.4 152.4 zLinear 24 -152.4 152.4

83 end gridGeometry end gridGeometry

84

85 gridGeometry 8 \ 85 gridGeometry 8

Line: 80, Col: 9 /mavric/definitions/grid/xlinear/decl Validaton  Messages Line: 80, Col: 10 /mavric/definitions/grid/xlinear/decl Validation =~ Messages

(S Xe Integrated Energy Systems
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Miscellaneous : Input Indent/Unindent

[ JOX )
File Edit View Run Help

Reload Save Saveas Closetab  Print

document B

Cut Copy Paste

Moose - Bison

Redo

Processors y BISON ﬂ

Indentation operates on selected text, 4 spaces per indent/unindent

# NEAMS Workbench

document

» Processors y BISON

Hierarchical input (Application > Block > Record) can be depicted using levels of indentation

Input indent and unindent facilitates quick formatting to visually depict hierarchy

In inputs without terminators, indentation is used to prioritize autocompletion suggestions

a document B »

Processors y BISON a
106 [Functions]
107

108 [./power_history]
109 type = PiecewiseLinear

ll0data_file = powerhistory.csv

111 scale factor =1
112[../1

113

114 [./axial peaking_ factors]

106 [Functions]

—P;

115 type = ParsedFunction
ll6value = '1'

117 ([../]

118

119 [./pressure_ramp]

120 type = PiecewiselLinear
121x = '-200 0'

122y = '0 1"

123[../1]

124

125 [./q]

126 type = CompositeFunctior
127 functions = 'power histc
128[../1]

129 []

130

Goto definition of decl
Autocomplete

Toggle comment

Find

Indent

Unindent

Evaluate

Undo
Redo

Cut
Copy
Paste
Delete

Select All

Insert Unicode control character

Line: 108, Col: 1  /Functions/PiecewiseLinear_type/[

O

Validation

~Space
38/

3BF

Edl
08l
$E

B8V

>

Messages

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129 []

Line: 106, Col: 1  /Functions/[

[./power_history]

type = PiecewiseLinear

data file = powerhistory.csv
scale factor =1

L=/

[ /axial_peaking_factors]
type = ParsedFunction
value = '1"

Lol

[./pressure_ramp]
type = Piecewiselinear

x = '-200 O

y ="01"

L/

[./q]

type = CompositeFunction

functions = 'power history axial peaking factors'

[../1

Validation

Messages

106 [Functions]

—

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129 []
130

Line: 108, Col: 1 y /Functions/[

[./power_history]
type = PiecewiseLinear
data_file = powerhistory.csv
scale factor =1

[/

[ /axial_peaking_factors]
type = ParsedFunction
value = '1'

SR

[./pressure_ramp]
type = Piecewiselinear

x = '-200 0

y="01"

[

[./ql

type = CompositeFunction

functions = 'power history axial peaking factors'
/el

Validation  Messages
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Miscellaneous : File Autosaves

Any file NEAMS Workbench edits - currently only text files - are
immediately backed up to a filename.wb.autosave. In the scenario
that the NEAMS Workbench or computer crashes the autosave file
will persist.

* Upon NEAMS Workbench restart, reloading the original file will
check for filename.wb.autosave and load this instead, mitigating
any lost progress

* A save of the file will remove the autosave

5 IES
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Workbench HERON Input

* Demonstrate HERON input features in Workbench

» Launch HERON input

 Workbench’s HERON runtime converts *.heron to native HERON XML
and executes HERON and RAVEN as needed

* *.heron becomes *.heron.xml and can be reviewed for completeness
* Open opt_soln_0.csv and plot results

5 IES
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General Plot Overview

* Interactive and conftigurable plot rendering
 Plot data table displays graph data.

* Allows row, column, and table copy to cl

[ JOX ) 7 NEAMS Workbench PIOt Render and
File Edit View Run Help Tab|e Vi ews
| Reload Save Saveas Close Print : Cut Copy Paste : Undo Redo Find
| (x W 5] Navigation €3 umt=101 capture €3 umt=101 capture
ﬁ Table Plot
Filter
u mt=101 Captul‘e u-235 mt=101 capture ~ u-238 mt=101 captur
u-235 mt=76 n,n'(26)
u-235 mt=77 n,n'(27) 1.000000e-05  2549.51 57.5376
u-235 mt=78 n,n'(28)
u-235 mt=79 n,n'(29) 1000 |- u-235 mt=101 capture 1.000000e-04 2549.51 57.5376
u-235 mt=80 n,n'(30) u-238 mt=101 capture
/ u-235 mt=81 n,n'(31) 5.000000e-04 1019.96 23.0493
u-235 mt=82 n,n'(32)
~ u-235 mt=83 n,n'(33) 7.500000e-04  749.208 16.9494
u-235 mt=84 n,n'(34) 100 -
~ u-235 mt=85 n,n'(35) 1.000000e-03  633.714 14.3542
u-235 mt=86 n,n'(36)
~ u-235 mt=87 n,n'(37) i 1.200000e-03  565.393 12.8189
/ u-235 mt=88 n.n'(38) -l \ Plot Graphs
~ u-235 mt=89 n,n'(39) & 1.500000e-03  509.626 11.568
/ u-235 mt=90 n,n'(40) c ] ‘
u-235 mt=91 n,n'(c) 3 2.000000e-03  446.367 10.1574
c
g 1k ‘ 2.500000e-03  392.842 8.96325
% Lr § 3.000000e-03  354.603 8.11052
o
<
(5] 4,000000e-03
01| % Plot Data
2 1 5.000000e-03
u-235 mt=T010 0 Table
u-235 mt= 7.500000e-03 7751
/ u-235 mt=1020 0.01 L L]
u-235 mt=1021 ’ 1.000000e-02  190.139 4.55082
/ u-235 mt=1038
/ u-235 mt=1055 2.530000e-02 124.928 3.21795
/ u-235 mt=1056
7 u-235 mt=1099 weight.function 0.001 | 3.000000e-02 93.2524 2.57105
/ u-235 mt=1419
s ou- = L 1 I L L L L I L 1 L L 4.000000e-02  80.2046 2.29046
; ﬂggg mug? 105  0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000 108 107 e
/ u-235 mt=1438 Energy (eV)
u-235 mt=1452

IES
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Plot Controls

NEAMS Workbench plots consist of graph, bars, or color « Plot attributes (color, style, etc.) can be
maps, which can be manipulated as follows. changed via context menu Plot options.

» Select graph via left click in plot or legend.

. : « Plot Legend can be drug to 9 positions
* Remove or move selection via context menu

via left-click and drag.

Zooming is performed via the mouse scroll action.

: :
« Zoom in by scrolling up. Fit araphs
. Remove selected
« Zoom out by scrolling down. Move selected to new plot
Move selected to existing plot >
- Reset to original via context menu Fit graphs. e ,
« Panning is performed via a click and drag. a0 s
* Pan right by left clicking and dragging left. — e ——
 Pan up by left clicking and dragging down. Lo z “'2‘";;“;2};:"" SEpLre 5235 ot
es Line Style tepRight
. v Line Color [ ] [o,go, 255] (255)
Save Plot as  Co L
« PDF (includes scalable vector graphics SVG), Green :
ue 255
 PNG and JPG image format Line Werght 259
« Interactive Scale Plot Format (SPF) =eRte e =
-

mms
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Plot Controls : Plot Options

» Chart — Allows changing the plot title and title visibility.
* Legend — Allows changing the legend’s font and visibility.

* Axis — Allows changing axis visibility, label text, label text
font, axis scale, axis range, axis grid, tick label font and tick
text attributes (rotation, precision, etc.).

» Graphs — Allows changing graph name, line style, line
color, line weight, scatter style, scatter size, pen style,
adaptive sampling®, errors bars.

» Bars — Allows changing bar graph name.

 Color Map — Allows changing color map graph name and
color gradient.

/.

>

* adaptive sampling — conducts intelligent sampling of the data points providing significant speed up when many data points are involved. Default is on. g~ > I E S
~—
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Processor Generated Result Plots

» Automates data plot generation

« Streamlines typical excel spreadsheet workflow of extracting data to
charts.

» User-extensible
» Can execute user specified logic

@ @ NEAMS Workbench

File Edit View Help

Reload Save Save as Close tab Print Cut Copy Paste Undo Redo Find
Q @ Navigation opt_soln_0.csv ’
A . .
Filter App: Heron - Hergn 1 Run y View y  Edit y
-None- l,ngcc_capacity, import_capacity,mean NPV,std NPV,med NPV
opt_soln_O.csv .0,-17336153627.5,137726464.344,-17306075044.4

100.0,-10819644306.6,102692292.879,-10805704060.7
100.0,-9168276441.63,57179823.1624,-9166837466.85
recsssors v100.0,-17329713425.2, 97061895.8184,-17326946485.7
9181829394.84,71890238.4885,-9175396737.58
RSP 0, -8819962555. 38, 29818793.1626,-8814826462.29
8 6.0, accepted, 36.8333333333,100.0,-8706358725.68,21457193.1145,-8701205155.05
97.0,rejected,26.1666666667,100.0,-9015583715.4,78828397.9821,-9009872539.22
10 8.0, rerun, 36.8333333333,100.0,-8705451260.71,23638857.2556,-8708664117.36
11 9.0, rejected, 29.7222222222,100.0,-8873578417.84,39951941.1655, -8873465591. 6
12 10.0, rerun, 36.8333333333,100.0,-8713872740.44,33912088.6373,-8717441991.21
13 11.0,accepted, 40.0,100.0,-8707363855.66,24951597.8831,-8707943617.16
14

<3 IES

Line: 1,Col: 1 Validation Messages
v (D2 \g
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Processor Generated Results Plots

Clicking the Optimization_Trajectory will generate plot tabs

[ ) © NEAMS Workbench
File Edit View Help
Reload Save Save as Close tab Print Cut Copy Paste Undo Redo Find
Q6 Navigation 1«_0.csv import_capacity mean_NPV med_NPV ngcc_capacity std_NPV <>
Filter Table
-None- (]
opt_soln_0.csv std_NPV
Srecessors v ¥  std_NPV-first
Optimization_Trajectory std_NPV-rerun
E—T = - p 4 7 :
a [ ‘ »  std_NPV-rejected
= [ w2
2 8107 - A std_NPV-accepted
@ 107 |
4107 | XK
2‘10? :_ 1 " N N 1 N N " 1 N N N 1 N N " 1 N N N 1
0 2 4 6 8 10
Optimizer iteration

—

25 IES
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Processor Generated Results Plots

Tabs can be rearranged for broader viewing experience of results

File Edit View Help

Reload Save Save

(x]5]

Filter

opt_soln_0.csv

as  Close tab

Navigation

Print

NEAMS Workbench
Cut Copy Paste Undo  Redo Find
opt_soln_0.csv import_capacity mean_NPV ngcc_capacity
Table Table
mean_NPV ngecc_capacity
-g100 |- % X ® 40
36
-1.05-1010 |
NPV-fi z ¢
Z -1210mf % mean_NPV-first 2 oal
ZI mean_NPV-rerun 2
[ Q
@ -1.35-1010 - PV-rejected | F
2 X mean_NPV-rejecte 8 24 3%  ngcc_capacity-first
—@— mean_NPV-accepted @ 20 E
-1.5-1010 - r ngcc_capacity-rerun
16 L ngcc_capacity -rejected
-1.65-10 |- 12k ngcc_capacity-accepted
0 2 4 6 8 10 0 2 4 6 8 10
Optimizer iteration Optimizer iteration
med_NPV std_NPV
Table Table
med_NPV std_NPV
9.109 ) ° 1.4-108 | *
e % std_NPV-first
108 [
-1.05-101 | 1.210 std_NPV-rerun
> 10 ¥ med_NPV-first 1108 - - std_NPV-rejected
& -1.2100 - z std_NPV-accepted
ZI med_NPV-rerun Z g107f
E -1.35.10" [ med_NPV-rejected -
]
~@— med_NPV-accepted 6107
151010 [
4107 X
-1.65-1070 |
* | . . | | 2107 |, i ] ; i i
0 2 4 6 8 10 0 2 4 ] 8 10

Optimizer iteration

Optimizer iteration

- 1IES
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Questions & Discussion

Special thanks to Mark Baird (ORNL) and Brandon Biggs (INL)
for facilitating the use and demonstration of the NEAMS
Workbench and HERON on INL's NCRC

Reminder: integration effort is new. User input and feedback is
valuable.
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