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What Functions Can A Graphical User
Interface (GUI) Improve for SWIM Users?

General benefit: Users need less “framework” skilllknowledge, lower cognitive
load for mundane needs, higher physics productivity

Feature Examples

Description

Context-Sensitive Help

Display of pertinent information

Typed-Fields

Only allows user to enter correct type

Pull-Down Menus, Radio

buttons, selection lists, etc. | (even better than starting with existing input)

Users prompted with complete set of choices

Enabling/Disabling

Guides user to know what appropriate actions
are for any given state

Important Questions:

Who are the users? (current & targeted)
What are their goals?

What are their skills and experience?
What are their needs?
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We are here to listen to your needs & thoughts!!!
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XML Description of Configuration File
Allows For Validation

Validation is Can Include:

Absence of required parameters can be noted
Unrecognized parameters can be flagged

Default values can be filled in

Parameters can be checked for section-by-section
Type of parameter can be checked

Parameters that reference system files can be checked that
the file exists

Parameters that are choices among specified list of values
can be check that the value in the file Is in the list

Parameters that must reference other parameters can be
checked for existence of that other parameter
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Studio Flexibility Through Localization of
Application Specifics & XML (1 of 4)

— Making a New Studio Application...

e Must create a new directory with a TxAppSpecifer.h file

e Must write set of XML description files (NOT Schema, since
configuration files not XML)

e Requires that developer has a complete set of example
configuration files or that they must dig into code

e Validator assumes “block” structure, but python pre-parser
is run first, so there is a chance to convert from any syntax
before validation and users can interface through editor
with native syntax (although highlighter must be
customized)

e Has much needed benefit for complex hierarchically related
configurations, but still has good value for flat structures
(such as FORTRAN name lists)
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Studio Flexibility Through Localization of
Application Specifics & XML (2 of 4)

class TxshAppSpecifier {

public:
static QString name() { return "Vorpalftudio™; }
static QBtring crganization() { return "txcorp”; }
static QString confighir() {
return QDir::homePath{) + "/." + organization(}) + "/" + name() + "/";
}
static QString version{} {

return "VORPAL-4.0.0rchH7;

}

sztatic
sztatic
sztatic
=tatic
static
static
static
static
static
static
static
static
static

static
static

static

pstring configfFile() { return confighir() + "/" + werzion() + ".conf"; }
petring logFile() { return configDir() + "/" + wersion() + ".log"; }

QEtring appDirPath() { return QCoreApplicaticon::applicationDirPath{); }
Q8tring basefSimDescriptionPath()} { return ":/rescurceszs/inputde=zc/vorpal/"”; }
R8tring absSimExecutakle() { return "vorpalssr”; }

Q8tring absSimExecutabkleWin3Z2() { return absSimExecutakle() + ".sx="; }

o8tring default3imPath() { return "Jusr/local/vorpal/veorpal™; }

0%tring defaultWin3Z8imPath() { return "C: '\ Program Filesz'‘vorpaliivorpal.sxze"; }
QString simProcessName() { return "vorpal”™; }

QString testWindowFileName() { returm "VOREAL Input Files (*.htwml)"; }

QString allCapsName() { return "VOREAL", }

QString simDizplayName() { return "VORPAL"; }

QString simConfiglemplatePreFile() {

return ":/rescurceszs/inputdesc/vorpal/VorpalfimConfigTemplate. pre”™; }

QString descriptionsDir() { return ":/resources/inputdesc/vorpal’/"; }
QString aboutDialogTitle() { return "About VORPAL Studio 4.07; 1}
PString aboutDialogText() { return "<p><b>VORPAL Studic</b> helps users configure and " %
"run VORPAL Electromagnetic Simulations " 3
"by assisting in input file walidation.</p> " %
TN

"{prFor more information see:

30 September 2009 - SWIM Meeting - ORNL TECH-X CORPORATION


Presenter
Presentation Notes
Will be talking to John Wright

Parse Trend will be there.  He is interested in XML.


Studio Flexibility Through Localization of
Application Specifics & XML (3 of 4)

l

<Component facets>
kind = coreComponent —
# BCs: A*field + B*flux = C
<CoreBC axisBC>

A=[0.0.0.]
B=[1.1.1]
C=[0.0.0]
</CoreBC>
<CoreBC edgeBC>
A=[1.1.1.]
B =[1.e-6 1.e-6 1.e-6]
C =[0.0.0.]
</CoreBC>

<Grid grd> |

lower = [0.0]

upper = [1.0]
cells =[32]
</Grid>

“<Block name="Component >
<l-description--

<--kind definition--»

<8ingleChoice name="kind" default="coreCopponent"

scripticon>Component Block</Description>

minOccurs="0">

<Description>kinds</Desgcription>

<Choice name="coreComponent >

<Description>Component to/model the

“<Block
“<Block
<Block
“<Block
<Block
</Choice>

__”,,,,——P

</BingleChoice>

</Block>

Component.xml

ref="CoreBC" />
ref="gridm />

ref="DataStruct"™ />
ref="Updater" />
ref="UpdateStep" />

plasma cor
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<Block name="Grid">
<-dezcription--»

<Dezcription>Grid Block</Descriptionl

<-kind definition--»

<g8ingleChoice name="kind" default="cartlD" minOccurs="0">
<Descriptionrkinds</Description>
<Choice name="cartlD"/>

</8ingleChoicel

<--Contained Blocks/ Attributes -

<RealvVector name="lower" default="[0.0 0.0 0.0]">
<Description>lower</Descriptionl>

</RealvVector>

<RealVector name="upper" default="[0.0 0.0 0.0]">
<Description>»upper</Description>

</RealvVector>

<Integervector name="cells" default="[0 0 0]">
<Descriptionrcells</Descriptionl>

</IntegervVector>

“<Text name="periodicDirs" default="[]">

(</Dezcription>

<Dezscription>periodDirs</Description>
</ Texts

</Block>

Grid.xml
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Studio Flexibility Through Localization of
Application Specifics & XML (4 of 4)

— Making a New Studio Application...

Must create a new directory with a TxAppSpecifer.h file

Must write set of XML description files (NOT Schema, since
configuration files not XML)

Requires that developer has a complete set of example
configuration files or that they must dig into code

Validator assumes “block” structure, but python pre-
parser is run first, so there is a chance to convert from any
syntax before validation and users can interface through
editor with native syntax (although highlighter must be
customized)

e Has much needed benefit for complex hierarchically
related configurations, but still has good value for flat
structures (such as FORTRAN name lists)
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X / Current Visualization for FACETS done with VislIt.
Takes Many Steps. The Goal is to Automatically
Produce Default View in Studio

‘-;

Actions to
produce this plot

* Open several files

 Choose correct
types of plots and
variables.

» Choose operators
(revolve, iso-
surface, contours,
etc.)

« Adjust plot
parameters (pseudo-
color, axis limits,
etc.)

Made with the Vislt Visualization Tool, see https://wci.linl.gov/codes/visit/
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i{ We Started Investigating Whether Vislt can
Visualization SWIM Plasma State

ok LY ¥ |
AREcrcEe=a gk TNGE0dde d4de b bBla i raktB BO
DB: old_stateg

AP

user: alexanda
Mo Ape 13 17:19:53 2009

Bopoms | gaee . | ivane. | s Iﬂ!-.-uh | ) samnine | et | BEwemi iz [ e - BEEX P—

30 September 2009 - SWIM Meeting - ORNL TECH-X CORPORATION



/ Default Visualization Gives Efficiency and
Low-Threshold for New Users

POWER NOT ALWAYS GOQOD..

* Visualization tools can be very powerful but as we have seen there are often many action
steps to useful views. High learning curve for new users.

NO BLANK SCREEN...

Often there are common visualizations that users will want/need to do rudimentary
assessment of simulation output. These views make good defaults.

SAVE THE USERS TIME...

 Initially can save users time even if they later want to explore using more of the richer
capability of the visualization tool.

GOOD OPPORTUNITIES ARE AVAILABLE...

o  Studio written in Qt to be able to (if desired) embed Vislt display widgets. If Vislt is
compiled, then user will experience one application (i.e. the Studio) and not need to
download or install Vislt separately. Remote visualization would require Vislt installed
on server co-located with visualization cluster.

» Markup of data file (possible with self-describing formats) allows for expression of data
structures by simulation or framework developer, which the studio can use to make
default plots (users ultimately benefit from developer’s experience).
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DAKOTA GUI

(Design Analysis Kit for Optimization and Terascale Applications)

1 # b:JAKOTA - configuration file for a paramster study on IPS
2
3 stratégy, 1 JAva GUi for Applied Research (DAKOTA) 1.0 Beta (04302006) BEE)
4 single method Kle Proj 50)
5 tabular_graphics_data Ya\|
=]
Project 1 oject 1: Parameter Stuedy:
7 method, Strategy Ecit Project Informetion
3 Problem Definition
8 vector parameter study i~ Define Problem Statemert
: ; _ - Define Models
] final point = 1.2e20 methOd  Tmoverts
10 num steps = A - Define Interfaces
1 - P i Define Responses
= Problem Execution
12 model model £~ Dene Ststzcy
medel, O Define Methods
11 single ; Design of Computer Experime
Moni Least S
, variables
15 wvariables, i Uncertainty Quartification
16 continuous_design = 1 :  popwemane —
17 initial point 0.BeZD interfaces b Viuize Reculs
18 descriptors 'nel”
19
. responses
21 system
22 analysis_driver = './ips_wrapper.sh’ Indepentlent Controls
23 parameters file = 'params.in' Wodel Specification | Tolerances | Limits | Linear Constraints | Miscelansaus
24 results file = 'results.out’ moseiser [ (v
B3 file tag
26 aprepro -
27
ZB responses,
29 num_cbjective functions = 1
30 no_gradients
] GUI organized like dakota configuration fil
- organized lIkKe dakota contiguraton Tiie

Very similar in concept to LCML GUI
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Concluding Questions....

e Assuming SWIM wants a GUI, do you envision running GUI in
client/server mode? Or local (including over X). SWIM Portal is
working good for monitoring. Does it lack any features?

* Do you want Vislt visualization? Integrated with GUI?

o  Will SSH work as communication mechanism?

e Currently EIVis monitors simulation in 2D. Is 3D visualization useful?
« Data formats? We know netCDF for plasma state. Others?

o What are the visualization that are needed? Are the EIVis templates
pretty good? If not, what are good default visualizations?

* IPS Framework has users writing drivers in Python (with errors not
caught until runtime) — how can these be caught before simulation is
submitted?
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APPENDIX
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Concept of Remote Work Space &
Following Power User Workflow

~ Studio User - Terminal User

1. Simulations are run remotely
and are often organized
manually into directories (or

WOrk Space) ReT&tﬁaﬁ:;i? hell input Studio creates
2. GUI is helpful for creating 1o Imough commarss | ot torminel user
configuration files fols eecute )| ) e
3. GUI can be run remotely, but
SLOW| Visualization Secure Shell Daemon
: Data Server
@ A Batch System &
Reads ~  MPI Runtime
NthICD:'I:D’F, .. \j/ starts

FITS, work space

Distributed Solution Is Appropriate e & rundirectory | "%
' ] inputfile
|_|7:D output files writes

Parallel
Simulation
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EIVis Visualization Tool

EIVis - 7654 divertor S(E)]>]
File Desktop Window Graph Options Help ‘ - | +T | -T | Reset Labels ‘ ‘ QuickLook |
[&] . _1/simulation_t i . _MODEL_0001_ps_0.050.cdf L=l

PI f | ks = < ] - | > | 21
O tS O Graph Location File Monitor ! 15,714,206 000 hash_codes

Row EE Column Rate [I[I:1[I.

netCDF files  |=uew

map rimin index to "all” list [1]

map rfmin index to "alla" list [1]

RFMIN specie types [1]
locations heyond which densities are known [3]

rho grid (RF) [20]

to remote files | ==

address in sa species list [3]

thermal specie temperature (keV)

I O R R R |
010 020 030 040 0S50 0S50 070 080 090
rho grid (PLASMA) ()
thermal specie temperature

15,714,206 000 hash_codes

S specie types [3]

ion temperature [49]

loop voltage [50]

Zeff (sum[nj*Zj**2)ine) [49]

OO0 00000000 ®O00O0(

Fast ion contribution to Zeff [49]

OO0 000000000000 0([
QO D000 0CO00000C00 0

(]

Thermal ion contribution to Zeff [49]

ICRF current drive [19x 1] [] Transpose

minority species <Eperp>, lab frame [19x 1] [] Transpose

)
n
=)

4] i
‘ Plot | | Clear ‘ ‘ Clear All ‘

minority species <Eperp>, lab frame (keV)

Templates

‘ |'HSMHDE'“E| P TV RS RN RUTRS R
b 010 020 030 040 050 060 070 080
i rho grid (PLASMA) (-)
minority species <Eperp=, lab frame

Show Panel in Template

Hide
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DAKOTA Framework

Iterator :

Nested

Layered

Cascaded

Concurrent

Adaptive/lnteractive

Parallelism:

Asynchronous local

Message passing

Hybrid

4 nested levels with
Master-slave/dynamic
Peer/static

T Model: .
DoE : T }
;, Design Application Functions
IDDACE CCDfBBl continuous system objectives
NC/CN discrete fork constraints
QMC Uncertain direct least sq. terms
noffmzm’gn grid generic
unio ogu - P
‘ mangularg Approximation  gradients
exp/beta/gamma global numerical
SR EVIIL N polynomial 1/2/3, NN, analytic
Reliability] P istodr igi 2
Nogam e s S s
State local — Taylor series numerllcal
[DOT|[CONMIN/NPSOLNLPQL|[OPT—[COLINY|[EGA] continuous multifidelity e
- = = discrete ROM quasl
Strategy: control of multiple iterators and models
Coordination: Strategy

Eybugl

|0ptimizatiunl |Uncertainty| lLeastSq|

/ \iOthndelUngl

SurBase ModelCalUnderUnc]
ncOfOptimal
a1 eto/M Sta
211d01'derProﬂ
[Branch&Bound/PICO]
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