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Example: Matlab/Octave Tool

The usual way... The Rappture way...
% matlab -nodisplay -r fermi |
Enter the Fermi level (eV): Rosult[Form Diac Facior 7
Ef = 2.4 ol ol
Enter the temperature (K): | I N
T =77 e Bl &1 ﬁ
% more out.dat B
FERMI-DIRAC FUNCTION F1/2 et o cler
’7| K 1300K
T1/2 Energy (eV)
0.999955 2.33365
0.99995 2.33431
0.999944 2.33498

source code: rappture/examples/app-fermi
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How does It work’?

description of tool, | _y,, - - ' MATLAB®
including inputs rkn v =
and outputs | —
4 4
tool.xml executable

Rappture GUI

= | simtatn | e s pasimanens

MolCToy - Molecutar Conduction Toy Model
Press Simulay to view results for the inpul paransters on the lefl.
This applicaban i pownrod by

Produces the | = ot o

user interface — ol | s
automatically! | i
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Input

number

number

curve

What iIs the interface?

disp("Enter the Fermi level (eV):7");
EFf = input(® Ef = ");

disp("Enter the temperature (K):%);
T = 1nput(" T = %);

kT = 8.61734e-5 * T;
Emin = Ef - 10*KT;

Emax = Ef + 10*KT;

E = linspace(Emin,Emax,200);

f=1.0 ./ (1.0 + exp((E - EF)/KT));

fid = fopen(“out.dat”, "w");

fprintf(fid, "FERMI-DIRAC FUNCTION
F1/2\n\n");

fprintf(fid, “f1/2 Energy (eV)\n");
fprintf(fid, "

fprintf(fid, "%12g %l2g\n*, [T; E]D);

fclose(fid);
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| Describing inputs

level (eV):");

disp("Enter the Fermi
Ef = 1nput(® ETf = *);

<number 1d="Ef''>
<about>
<label>Fermi Level</label>
<description>Energy at center of distribution.</description>

</about>
<units>eV</units>
<min>—iagv</min>
<max>10eV</max>
<default>0eV</default>
</number> o
. - anvaraUDF
Rappture description fpri”tf(fid’:o- ----- o e LD
of a number input :2:;2;232 129 #12g\n”, If: ED:
quit;

e
v ;"'";
X



J“nllli}‘mlaﬁilfff-Cl'gtm}}
Rosen Center for Advanced Computing

| Describing inputs

disp("Enter the Fermi level (eV):%);
EFf = input(" EF = ");

disp("Enter the temperature (K):");
<number 1d=""temperature''>
<about>
<label>Ambient temperature</label>
<description>Temperature of the environment.</description>
</about>
<units>K</units>
<min>0K</min>
<max>500K</max>
<default>300K</default>
<preset>
<value>77K</value>
<label>77K (liquid nitrogen)</label>
</preset>

</number>
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disp("Enter the Fermi level (eV):7);
<curve 1d=""fl12">
<about><label>Fermi-Dirac Factor</label></about>
<xXaxis>
<label>Fermi-Dirac Factor</label>
</Xaxis>
<yaxis>
<label>Energy</label>
<units>eV</units>
</yaxis> o
</curve>

F1/2\n\n");
fprintf(fid, “f1/2 Energy (eV)\n");
fprintf(fpd,"---------- - - ———— \n");
fprintf(fid, "%12g %1l2g\n*, [f; E]);
fclose(fid);




File: tool .xml

<?xml version="1_.0""?7>
<run>
<tool>

fermi</command>
</tool>
<input>
<number
<number
</input>
<output>
<curve
</output>
</run>

1d=""temperature'>..</number>
1d="Ef"">.</number>

1d=""f12">.</curve>

<about>Press Simulate to view results.</about>
<command>matlab —nodisplay -r infile="@driver-

,path(“@tool” ,path),

" hanoF ORGE

Zoo of Inputs/Qutputs

Welcome to the zoo

Qverall Structure

Each tool is described by 3 tool.xml

of Rappture elements! This page shows the vario

fila, which has the follswing structure:

Basic structure from this paoe:

UNIVERSITY S

us snippets of XML code needed to create a Rapphure cool . xml




Once you've
created the
tool.xml file, you
can test the GUI

% cd tooldir
% Is
tool . xml

% rappture

O Sin

<XML>

4

tool.xml

Rappture GUI

Ambient temperature; @m0 300K -

Fermi Level -I]e\.f

> Fix this next...

‘ Simulate | new input parameters

Press Simulate to view results.

%{va\r @
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How does 1t work?

Only input file needed by your program

I
|
de§crilpgpn qf tool, | _yui- <XML>
INcluding INputs Rappture
and outputs | — =—|300K RETIPIIE Library API
/4 L S 300K[Z_| executable

At

tool.xml driver159.xml

3

Rappture GU'

<XML>

/7

run2 7|43.me

- All inputs and outputs—complete record of the run
ruioy: R s g




fermi.m Matlab script

Updatlng our original scrlpt

disp("Enter the Fermi level (eV):");

EFf = input(® Ef = 7);

disp("Enter the temperature (K):%);
T =input(" T = ");

% do fermi calculations (science)...

kT = 8.61734e-5 * T;

Emin Ef - 10*kT;

Emax = EFf + 10*KT;

E = linspace(Emin,Emax,200);

f=1.0 .7/ (1.0 + exp((E - EF)/KT));

UNIVERSITY S

Input

%?fm’%ﬂﬁi
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fermi.m Matlab script

Read the fermi level

PURDUE

OON IV ERS 1T Y

IT P

% open the driver fTile
lib = rpLib(infile);
% get the i1nput values and convert to correct units
EFf = rpLibGetString(lib, "input.number(EF).current”); “240meV™
[Ef,err] = rpUnitsConvertDbl (EF, "e 2.4
T = rpLibGetString(lib,'inpui—n“mbﬂl N —aLusean e
[T.err] = rpUnitsConvertDbl( tool.xml:

_ _ | <?xml version="1.0""7>
% do fermi calculations (sci <run>
kT = 8.61734e-5 * T;
Emin = E¥ - 10%KT; ;input> input

= * -
Emax BT + 107%KT: <number 1d="Ef''> -number (ET)
E = linspace(Emin,Emax,200); </§S:£2$St>2-4eV</current> -current
f=1.0 ./ (1.0 + exp((E - H </input>
</run>

o i
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Read the temperature

fermi.m Matlab script

% open the driver file
lib = rpLib(infile);

% get the i1nput values and convert to correct units
Ef = rpLibGetString(lib, "input.number(Ef).current®);
[Ef,err] = rpUnitsConvertDbl (ET,"eV*®);

T = rpLibGetString(lib, " input.number(temperature).current®); “100C”
[T,err] = rpUnitsConvertDbl (T, "K"); 373.15

% do fermi calculations (science)...
KT = 8.61734e-5 * T;

Emin Ef - 10*KT;

Emax = Ef + 10*KkT;

E = linspace(Emin,Emax,200);

f=1.0 .7/ (1.0 + exp((E - EF)/KT));

PURDUE

OON IV ERS 1T Y
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Updatlng our orlglnal scrlpt

fermi.m Matlab script

I inspace(Emin,Emax,200);
1.0 ./ (1.0 + exp((E - EF)/KT));

E
f

fid = fopen(“out.dat”, "w");

fprintf(fid, "FERMI-DIRAC FUNCTION F1/2\n\n");

fprintf(fid, “f1/2 Energy (eV)\n");
fprintf(faid, " ---—————-——-- \n");
fprintf(fid, "%12g %l2g\n*, [F; E]);
fclose(fid);

quit;

Output

UNIVERSITY

%?fm’&ﬁﬁa



Save the results

fermi.m Matlab script

: ( N Means

E = linspace(Emin,Emax,200); “ L

F=1.0 .7 (1.0 + exp((E - EF)/KT)); overwrite:
(no “append”)

% store output iIn curve

putStr = sprintf("%12g %12g\n", [f; E]): -iZZ////

rpLibPutString(lib, "output.curve(fl2).component.xy" ,putStr,0);

% save the output
rpLibResult(lib);

quit;

<XML>

4
run1128018316.xml

<8
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Save the results

fermi.m Matlab script

I inspace(Emin,Emax,200) ;
1.0 ./ (1.0 + exp((E - EF)/KT));

E
f

% store output iIn curve
putStr = sprintf("%12g %12g\n*, [f; E1);| <?xml version="1.0"?>
rpLibPutString(lib, "output.curve(fl2).com| <run>

% save the output ;output>

rpLibResult(lib); <curve id="f12">

quit; <component>
<Xy>

0.999955 2.33365
0.99995 2.33431
0.999944 2.33498

<XML>

</output>
</run>

runl1128018316.xml
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Run the program

<XML> <XML>

Rappture

w
o
o
~

300K

P B

4 | S
tool.xml driver159.xml

l <XML>
:3%OK

4

run2743.xml

=
TN Bl RS T o
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How does the program get invoked?

Replaced with directory containing tool.xml file __
<XML> Ex: /Zapps/yourtool/current

Replaced with name of driver file _
Ex: driver159._.xml

tool.xml

<?xml version="1.0"7>
<run>
<tool>
<about>Press Simulate to view results._</about> —
<command>matlab —nodisplay —-r |nf|Ie "@driver- path( @tool” ,path),fermi

</command> , A '
</tool o
4@3; Set infile to the
name of driver file
Zgazpﬂiz Add tool directory
" to search path
</output> _
</run> Invoke fermi .m

PURDUE ) g S

UNIVERSITY




% open the
lib = rpLi

% get the i1nput values and convert to correct units
Ef = rpLibGetString(lib, " input.number(Ef).current”);

[EFf,err] = rpuUnitsConvertDbl (ET,"eV®);

UNIVERSITY Sin

% save the output
rpLibResult(lib);

quit;

<XML>

:3%OK
4

run2743.xml

%?fm’&ﬁﬁa



% get the i1nput values and convert to correct units
Ef = rpLibGetString(lib, " input.number(Ef).current”);

[EFf,err] = rpuUnitsConvertDbl (ET,"eV®);

UNIVERSITY

% save the output
rpLibResult(lib);

quit;

<XML>

:3%OK
4

run2743.xml

%?fm'&ﬂﬁi



octave --silent ——%"[.infile:'@driver‘,path(‘@tool’,path),fermi

octave --silent @tool/fermi.m @driver

% get the i1nput values and convert to correct units
Ef = rpLibGetString(lib, " input.number(Ef).current®);
[Ef,err] = rpUnitgConvertDbl (ET,"eV");

— Watch out! Use curly braces here

AT-P S
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Debugging

If something goes wrong, MATLAB goes into “debug” mode:

@ Color xterm s A 1| ]| 3| S

Waiting for you to type a
2 MATLAB command

A e R Click Abort instead

Snwary 25, 200
Srhing. Duplicars directory nphe Jorhoronp Ry
o TEt e g e o Joeoe, helpeiny ??¥ Error using ==> mtimes

Inner maktrix dimensions must agree.

infile =
driverl7624. zml - -
— Error 1n == spilrograph at 15

2> z = exp(1*Z+pi+nl+t) + exp(i+*2+pi+nd+*t) + exp

Run it by hand:
$ Is
tg driver1l529.xml Ffermi.m tool.xml

$ use rappture
$ matlab —r infile=\"driverls529._xmlI\~”,fermi

Fian R
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