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Identify the elements

<group> of <group>’s

<choice>
<group>

<number>

<structure>

<box>

<field>



<structure>

<structure>
<current>
<components>
<box>
<about>
<label>P-type</label><color>purple</color>

</about>
<corner>0</corner>
<corner>0.1um</corner>

</box>
<box>
<about>
<label>N-type</label><color>green</color>

</about>
<corner>0.1um</corner>
<corner>0.2um</corner>

</box>
</components>

</current>
</structure>

<structure>
<current>
<components>
<box>
<about>
<label>P-type</label><color>purple</color>

</about>
<corner>0</corner>
<corner>0.1um</corner>

</box>
<box>
<about>
<label>N-type</label><color>green</color>

</about>
<corner>0.1um</corner>
<corner>0.2um</corner>

</box>
</components>

</current>
</structure>

Structure of physical system being simulated

Just 1-D boxes,
for now



<structure>

<structure>
<current>
<parameters>
<number>
<about><label>Anode:</label></about>
<units>V</units>
<default>0V</default>

</number>
<number>
<about><label>Cathode:</label></about>
<units>V</units>
<default>1V</default>

</number>
</parameters>

<components>…</components>
</current>

</structure>

<structure>
<current>
<parameters>
<number>
<about><label>Anode:</label></about>
<units>V</units>
<default>0V</default>

</number>
<number>
<about><label>Cathode:</label></about>
<units>V</units>
<default>1V</default>

</number>
</parameters>

<components>…</components>
</current>

</structure>

Structure of physical system being simulated

Same as before



<structure>

<structure>
<current>
<units>um</units>
<parameters>
<number id="doping">…</number>

</parameters>
<components>…</components>
<fields>
<field>
<about>
<label>Doping</label>
<color>black</color>
<scale>log</scale>

</about>
<units>/cm3</units>
<component>
<constant>doping</constant>
<domain>box0</domain>

</component>
</field>
…

<structure>
<current>
<units>um</units>
<parameters>
<number id="doping">…</number>

</parameters>
<components>…</components>
<fields>
<field>
<about>
<label>Doping</label>
<color>black</color>
<scale>log</scale>

</about>
<units>/cm3</units>
<component>
<constant>doping</constant>
<domain>box0</domain>

</component>
</field>
…

Structure of physical system being simulated



<structure>

<structure>
<current>
<components>
<molecule>
<about><emblems>on</emblems></about>
<formula>pdt</formula>
<atom id="0“>
<symbol>H</symbol>
<xyz>-1.24935 -3.41562 0.0</xyz>

</atom>
<atom id="1">
<symbol>S</symbol>
<xyz>0.08092 -3.19426 0.0</xyz>

</atom>
…

</molecule>
</components>

</current>
</structure>

<structure>
<current>
<components>
<molecule>
<about><emblems>on</emblems></about>
<formula>pdt</formula>
<atom id="0“>
<symbol>H</symbol>
<xyz>-1.24935 -3.41562 0.0</xyz>

</atom>
<atom id="1">
<symbol>S</symbol>
<xyz>0.08092 -3.19426 0.0</xyz>

</atom>
…

</molecule>
</components>

</current>
</structure>

Structure of physical system being simulated

Turns atom labels
on by default



Focus on <output> side of tool.xml

executabletool.xml

<XML>

Rappture GUI

Produces the
user interface
automatically!

<?xml version="1.0"?>
<run>
<tool>
<about>This is my tool.</about>
…

</tool>
<input>

</input>
<output>

</output>
</run>

<?xml version="1.0"?>
<run>
<tool>
<about>This is my tool.</about>
…

</tool>
<input>

</input>
<output>

</output>
</run>

description of tool, 
including inputs 

and outputs



<log>

<output>
<log>****** ADEPT/F - 2.1   input 

file: adp20638      Sat Jul 30 19:39:36 
2005 ******

1 *title  input generated by adeptwr

2 mesh  nx=250 xres=0.5
3 misc  tempk=300
…
</log>

</output>

<output>
<log>****** ADEPT/F - 2.1   input 

file: adp20638      Sat Jul 30 19:39:36 
2005 ******

1 *title  input generated by adeptwr

2 mesh  nx=250 xres=0.5
3 misc  tempk=300
…
</log>

</output>

Standard output from simulator

Treated as unimportant
(low level) output, and
therefore listed last

Controls for search through text
or, in Python…

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
driver.put('output.log', stdout)

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
driver.put('output.log', stdout)



<string>

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.string(traj)’

driver.put(path+’.about.label’,
‘Trajectory Data’)

driver.put(path+’.about.description’,
‘Data in pdb format’)

driver.put(path+’.current’, tdata)

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.string(traj)’

driver.put(path+’.about.label’,
‘Trajectory Data’)

driver.put(path+’.about.description’,
‘Data in pdb format’)

driver.put(path+’.current’, tdata)

Other output files from simulator—including binary files

Controls for search through text

<output>
<string id=“traj”>
<about>
<label>Trajectory Data</label>
<description>Data in pdb

format</description>
</about>
<current>REMARK   GENERATED BY 

TRJCONV
TITLE     Carbon NT in water t=   0.00000
…

</current>
</string>

</output>

<output>
<string id=“traj”>
<about>
<label>Trajectory Data</label>
<description>Data in pdb

format</description>
</about>
<current>REMARK   GENERATED BY 

TRJCONV
TITLE     Carbon NT in water t=   0.00000
…

</current>
</string>

</output>



<curve>

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.curve(single)’

driver.put(path+’.about.label’,
‘Single curve’)

driver.put(path+’.xaxis.label’, ‘Time’)
driver.put(path+’.xaxis.units’, ‘s’)
driver.put(path+’.yaxis.label’, ‘Voltage’)
driver.put(path+’.yaxis.units’, ‘V’)

data = """
0 0
1 2
3 4 """
driver.put(path+’.component.xy’, data)

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.curve(single)’

driver.put(path+’.about.label’,
‘Single curve’)

driver.put(path+’.xaxis.label’, ‘Time’)
driver.put(path+’.xaxis.units’, ‘s’)
driver.put(path+’.yaxis.label’, ‘Voltage’)
driver.put(path+’.yaxis.units’, ‘V’)

data = """
0 0
1 2
3 4 """
driver.put(path+’.component.xy’, data)

X-Y plots



<curve>

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.curve(m1)’
driver.put(path+’.about.group’,
‘Multiple curves’)

driver.put(path+’.about.label’,
‘factor a=1’)

…
path = ‘output.curve(m2)’
driver.put(path+’.about.group’,
‘Multiple curves’)

driver.put(path+’.about.label’,
‘factor a=2’)

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.curve(m1)’
driver.put(path+’.about.group’,
‘Multiple curves’)

driver.put(path+’.about.label’,
‘factor a=1’)

…
path = ‘output.curve(m2)’
driver.put(path+’.about.group’,
‘Multiple curves’)

driver.put(path+’.about.label’,
‘factor a=2’)

Multiple curves on the same plot

Same group name

Different labels
for different curves



<structure>

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.structure(mol)’
driver.put(path+’.about.label’, ‘Structure’)

path += ‘components.molecule’
driver.put(path+’.atom(0).symbol’, ‘H’)
driver.put(path+’.atom(0).xyz’, xyz0)
driver.put(path+’.atom(1).symbol’, ‘S’)
driver.put(path+’.atom(1).xyz’, xyz1)
…

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.structure(mol)’
driver.put(path+’.about.label’, ‘Structure’)

path += ‘components.molecule’
driver.put(path+’.atom(0).symbol’, ‘H’)
driver.put(path+’.atom(0).xyz’, xyz0)
driver.put(path+’.atom(1).symbol’, ‘S’)
driver.put(path+’.atom(1).xyz’, xyz1)
…

Molecules



<field>

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.field(f)’

driver.put(path+’.about.label’,
‘3D Wavefunctions’)

driver.put(path+’.component(wf).dx’, dxdata)
driver.put(path+’.component(wf).style’,
‘-color blue:red –levels 6 –opacity 1’)

driver.put(path+’.component(sh).dx’, dxdat2)
driver.put(path+’.component(sh).style’,
‘-color green –levels 1 –min 0 –max 1’)

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.field(f)’

driver.put(path+’.about.label’,
‘3D Wavefunctions’)

driver.put(path+’.component(wf).dx’, dxdata)
driver.put(path+’.component(wf).style’,
‘-color blue:red –levels 6 –opacity 1’)

driver.put(path+’.component(sh).dx’, dxdat2)
driver.put(path+’.component(sh).style’,
‘-color green –levels 1 –min 0 –max 1’)

Scalar field defined over (x,y) or (x,y,z)

object 1 class gridpositions counts 126 30 22
origin 0.00000000E+00 0.00000000E+00 0.00000000E+00
delta 50.0 0.0 0.0
delta 0.0 50.0 0.0
delta 0.0 0.0 69.0476190476
object 2 class gridconnections counts 126 30 22
object 3 class array type double rank 0 items 83160 data follows
0.28865594E-02
0.28865594E-02
0.28865594E-02
…
-0.71134413E-02
-0.71134413E-02
attribute "dep" string "positions"
object "regular positions regular connections" class field
component "positions" value 1
component "connections" value 2
component "data" value 3

nx ny nz
xgrid

zgrid
ygrid

Scalar values:
z-index varies fastest,
then y-index,
then x-index

total number of
data points:
nx * ny * nz



<sequence>

<sequence id="movie">
<about>
<label>Animated sequence</label>

</about>
<index><label>Frame</label></index>

<element id="0">
<index>1</index>
<image>
<current>/9j/4AAQSkZJRgAA…</current>

</image>
</element>

<element id="1">
<index>2</index>
<image>
<current>/9j/4ARgASkZJQQR…</current>

</image>
</element>
…

</sequence>

<sequence id="movie">
<about>
<label>Animated sequence</label>

</about>
<index><label>Frame</label></index>

<element id="0">
<index>1</index>
<image>
<current>/9j/4AAQSkZJRgAA…</current>

</image>
</element>

<element id="1">
<index>2</index>
<image>
<current>/9j/4ARgASkZJQQR…</current>

</image>
</element>
…

</sequence>

Sequence of images, curves, or fields

Just like a normal
output image



<number> and <integer>

Just a number or integer, but compare across many runs

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.number(d)’

driver.put(path+’.about.label’,
‘Diameter of quantum dot’)

driver.put(path+’.units’, ‘nm’)
driver.put(path+’.current’, d)
…

import Rappture
import sys
driver = Rappture.library(sys.argv[1])
…
path = ‘output.number(d)’

driver.put(path+’.about.label’,
‘Diameter of quantum dot’)

driver.put(path+’.units’, ‘nm’)
driver.put(path+’.current’, d)
…

Axis changed



<number id="TightBindingEnergy">
<about>
<label>Tight Binding Energy</label>
<description>This is the tight binding overlap 

integral, or hopping energy.  It is a measure of the 
overlap of orbitals at neighboring sites in the 
nanotube.  Typical values are around 3eV.  See the 
references on the tool information page for more 
details.</description>

…

<number id="TightBindingEnergy">
<about>
<label>Tight Binding Energy</label>
<description>This is the tight binding overlap 

integral, or hopping energy.  It is a measure of the 
overlap of orbitals at neighboring sites in the 
nanotube.  Typical values are around 3eV.  See the 
references on the tool information page for more 
details.</description>

…

Describe everything

What are these two parameters?

Rappture generates 
this part automatically

Good descriptions say:
• What the parameter means
• Typical value or range
• What happens at 0 or min
• What happens at ∞ or max



Describe EVERYTHING

You can add <description>’s to…
• All inputs
• All outputs
• <option> within a <choice>
• <group>
• Examples accessed through <loader>
• <xaxis> and <yaxis> with a <curve>



Give feedback during simulation

in Fortran:
call rp_utils_progress (75, “Iterating...”)

in C:
rpUtilsProgress(75, “Iterating...”);

in Matlab:
rpUtilsProgress(75, ‘Iterating...’) 

in Python:
Rappture.Utils.progress(75, ‘Iterating...’) 

in Perl:
Rappture::Utils::progress(75, “Iterating...”)

Overall percentage complete

Status message



Provide supporting materials

FETToy simulator

Learning Module

Seminar

Homework Assignment



Create your own seminars

Easy as 1, 2, 3…

1 Start with your PowerPoint presentation

2 Download our Breeze plug-in and add your voice

3 Have Breeze “publish” the result as a zip file

Your
Seminar


