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Example: Matlab/Octave Tool

The usual way... The Rappture way...

% matlab -nodisplay -r fermi |
Enter the Fermi level (eV): qasit [FarmrDires Pt 13
Ef = 2.4 N 0
ol

% more out.dat
FERMI-DIRAC FUNCTION F1/2

Enter the temperature (K): s
= Ambient temperature: @@= 300K ? 5 pe
T 77 Fermi Level:l:ll]e\r' i 7 —_—

Simulation = #1

’7 Ib.nf\rnhient temperature = 300k é_|
T1/2 Energy (eV)
0.999955 2.33365
0.99995 2.33431
0.999944 2.33498

source code: rappture/examples/app-fermi


https://nanohub.org/infrastructure/rappture�

What is the interface?

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

number

EFf = input(" EFf = 7);

disp("Enter the temperature (K):");

number

T =1dnput(C" T = 7);

kT = 8.61734e-5 * T;
Emin Ef - 10*KkT;
Emax Ef + 10*KkT;

physics

E = linspace(Emin,Emax,200);
f=1.0 .7/ (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
fclose(fid);

%12g\n”, [f; ED);

Atmbient temperature: {0 300K

Fermi Level l:ll]e\.'

Simulation = #1

» Ambient temperature 1 300K
[ A

curve



> Rappture Builder
Build ]F‘reuiew]

Mew... Open.. Save As..

Object Types:
All

Boolean: []yes

Lahel; Choice2 -

Choicel
Choice? |
Choice3
= Curve
i
i N "
Tt 8]
r—-—— - - - - = A
| I
I I
I I
I I
S — |
Documentation
Grouping
Inputs
Outputs

Build the interface: Temperature input

Tool Interface:

Tool:
+ [nput:

Humber: temperature

FHumber: Ef
+ Cutput:
Curve: f1g

Ohject: inputhumberiemperatura)  Rename

Lahel:

Descrption:

Enahle:

Default Value:

Units of Measurement:
Minimum Yalue:
Maximum Yalue:

Icon:

Ambient temperature

Temperature of the environment.

00k

0k
a00k.

|:| Load...| Sawve..| Clear

Define this input

Help  Delete




Build the interface: Ef input

> Rappture Builder
Build ]F‘reuiew]

Mew... Open.. Save &5
Object Types: Tool Interface:
Al Tool:
+ [nput:
Boolean: [.]yes Mumber: temparature
— Nurber. Ef Define this input
Label: | ChoiceZ? - + Output
Chaicel Curve: 712
Choice? |
Choice3
Object: inputnumber(Ef)  Rename Help  Delete
= Curve
= Label: |Fermi Level
g
T H S Energy at center of distribution.
T (1) Description:
S t Enable:
| [
] } Default VYalue: (0=
S —— |
Documentation Units of Measurement: |2V -
Grouping Minimum Value: |-10eV
Inputs Maximum Value: 10eV
Outputs Icon: |:| Load...| Sawe..| Clear




> Rappture Builder
Build ]F‘reuiew]

Mew... Open.. Save &5
Object Types:
Al

Boolean: [v]yes

Label: | ChoiceZ? -

Choicel
Choice? |
Choice3
= Curve
g,
i 4 8 @
Timat {¥)
r————=—="-= 1
| [
| [
| [
| [
S —— |
Documentation
Grouping
Inputs
Outputs

Tool Interface:

Tool:
+ [nput:

Mumber: temperature

Fumber: Ef
+ Citput:
Curve: 1

Ohject: output.curve(fl )

Lahel:

Descrption:

Motting Group:
X-axis Label:
#-axis Descrption:
X-axis Units:
Y-axis Label:
Y-axis Descrption:

Y-axis Units:

Build the interface: Curve output

Define this output

Fierame Hellp  Delete
Fermi-Dirac Factar

Fermi function of arder 142, representing the equilibrium distribution of
fermion paricles in energy space.

Fermi-Dirac Factor

Function A12(E)

Energy

Energy of particles in the equilibrium distribution.

gy -




Build the interface: Use MATLAB/Octave

> Rappture Builder g ]|
Build ]Preuiew]

Mew... Open.. Save As..

Object Types: Tool Interface:
Al | oo Define tool info
I Input:
Boolean: [-]yes MNumber: temperature
- Mumber: EF

Lahel; Choice2 - Output:

Choicel Curve: f12

Choice? |

Choice3
s Curve
IEI:I.\
i

. Ohject: tool Help
Title: |Fermi-Dirac Calculatar
FPress Simulate to view results.
/
Documentation Description:
Grouping
Inputs
Outputs
W Program: |Octave M




Add physics to the generated code

Generated script: main.m

% get input value for input.number(temperature) and convert to K
str = rpLibGetString(io, "1nput.number(temperature).current®);
Lerr] = rpUnitsConvertDbl(str, "K");

% get 1np alue for |nput number(Ef) and convert to eV
str = rpLibGetS piaialll_niimber (ET) .current®);
[Ef,err] = ernltsConvertDbl(str "e .

UUIAAIHUIRUINUSNIUSNUNNY KT = 8.61734e-5 * ohysics
% Add your code here T posin = Ef — 10*kT-

MRS hooon =~ P 7 O*kT;

0b06%606%06%06 Y06 Y6 Y06 Y06 %% %% linspace(Emin,Emax,200);

% Save output val 1.0 ./ (1.0 + exp((E - EF)/KT));

% save outp
% this a
Xydata =
str = sprintr("%12g %12g\n", xydata);

rpLibPutString(io, "output.curve(fl2).component.xy",str,0);

value for output.curve(fl2)
a vector "x" and a vector

y



Add physics to the generated code

Final script: main.m

% get input value for input.number(temperature) and convert to K
str = rpLibGetString(io, "i1nput.number(temperature).current®);
[temperature,err] = rpUnitsConvertDbl(str, "K");

% get 1nput value for i1nput.number(Ef) and convert to eV
str = rpLibGetString(io, "input.number(Ef).current®);
[Ef,err] = rpuUnitsConvertDbl(str, "eV");

96%9%6%%6%%%%%6%%6%%%%%6%%6%%6% %% % %6%%6% %% % %% %% %6%%6%% %% 6% %6% %% % %% 6% %% %
KT = 8.61734e-5 * temperature;

Emin = Ef - 10*KT;

Emax = Ef + 10*KT;

E = linspace(Emin,Emax,200);
f=1.0 ./ (1.0 + exp((E - EP)/KT));
90%9%6%%6%%%%%6%%6%%6%% %% %6%%6%%6%%%6%%6% %% %% % %% %6% %% % %% %% %6% %% % %% %% %% %

% save output value for output.curve(fl2)
% this assumes a vector "x" and a vector
xydata = [F;E];

str = sprintf("%12g %12g\n", xydata);
rpLibPutString(io, "output.curve(fl2).component.xy",str,0);

y



Running the code

2 Color xterm
$ rappturel]

<XML> | driver1827.xml

Builder Runner
-Ox * =D
File | 7
| S |
Result:IFerm\-Dirac Factor j [l Vi ®
i 1 ‘) MATLAB
02 «J E
\ KT = 8.61734e-5 * temperature; :
= (1 11 _’ Emin = EF - 10*kT; phySlC:
(comments) boolean(add)  Rename <?Xm I Ve rS I On: 1 - O ?> Emax = Ef + 10*kT -
\SDI’V is turned on, comments are added to the < ru n >
E = linspace(Emin,Emax,200);
B " S f=1.0 .7/ (1.0 + exp((E - EF)/KT)):
<OUtpUt> Fgctur o
: <curve 1d="f12"> |

<component>
<Xy>

0.999955 2.33365 :
0.99995  2.33431 \ <XML>

0.999944 2.33498 R—
</output> 7
</run> run12703129102.xml|
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Debugging

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

Copyright 19
Ver

g: Duplicate directory n
Warning: Duplicate directory n

To get, started, type one of
r product information, wis

infile =

driverl7624. xml

HATLAE »
4-2007 The Matl
ign 7.4.0.336 (R
anuary 29, 200°

Ine : fapps/rapp
e : Fapps/rapp

fhese: helpwin,

Na

3

% a
i

Waiting for you to type a
MATLAB command

Click Abort instead

. wwmr. mathwrork:

hE

7?7 Error using ==> mktimes
Inner maktrixz dimensions must agree.

Error 1n ==» splrograph at 15
= = exp (1*2+pi+nl+L) + exp(1*E+pi+nl+t) + exp

Run it by hand:

$ Is

driverl529.xml fermi.m tool.xml

$ use rappture
$ matlab —r infile=\"driverl529.xmI\” ,main
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HUE%E. Assignment #4:

nl n2 n3

number number number

|

L

Spirograph equation} L Octave

l

z
curve

In MATLAB/Octave:

Build a simple Spirograph tool

> Rappture Tutorial - Example #2
File

ni: 13
ne: -7
n3 -3

.

Hesult:lSpirngraph

imagiz)

1 result Parameters...

t = linspace(0, 1, 1000);

z = exp(1*2*pi*nl*t) + exp(i*2*pi*n2*t) + exp(1*2*pi*n3*t);

plot(real(z),imag(z));
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