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Example: app-fermiin C

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

0 i - 1 -

% gccC ferml-c o fermi -Im |

% '/fe rml Result:lFermi—Dirac Factar j L

Enter the Fermi level (eV):

Ef = 2.4 s
Enter the temperature (K): L SR s
T — 77 -0.2 o

% more out.dat

Simulation = #1

FERMI-DIRAC FUNCTION F1/2 [ P

f1/2 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?

THE

fermi.c =3
| V-2

#include <stdio.h> ol
#include <math.h> PEANGIAGE™ Inputs/outputs are

int main(int argc, char *argv[]) { M identical to the
double T, Ef, E, dE, kT, Emin, Emax, T; MATLAB version

printf("'Enter Fermi energy in eV:\n"); number
scanf('%lg"™, &ET);

printf("Enter the Temperature in K:\n™):| | number ) .
scanf("'%lg", &T); ol

Ambient temperature: {e0 300K
kT_: 8.61734e-5 * T; phyS|CS 02
Emln = Ef - 10*kT; I u?z Ierr?l:q gcu‘gmlr EI‘B I
Emax = Ef + 10*kT;

Simulation = #1

E = Em i n ; ’7 ‘N'-\mhient temperature = 300K

dE = 0.005*(Emax-Emin);
while (E < Emax) {
f = 1.0/(1.0 + exp((E - EF)/KT));

curve

return O;




Same interface - Use C Language

> Rappture Builder e [
Build ]Preuiew]
Mew... Open..  Save As..
Object Types: Tool Interface:
Al Toal:
+ Input:
Boolean: [<]yes Mumber: temperature
- MHumber: EF
Lahel: Choice2 - % Qutput:
Chaicet Curve: f12
Choice? |
Chaoice3
= Curve
i
P rew Ohject: tool Help
Title: [Fermi-Dirac Calculator
r—-—— - - - - = A
: : Press Simulate to view results.
I I
I I
S — |
Documentation Description:
Grouping
Inputs
Outputs
W Program: |C Language -




Generate program and Makefile

> Rappture Builder -Ox
Build ]Preuiew]

Mew... Open.. | Save As..

Object Types: Tool Interface:
Al Tool:
I [nput;
Boolean: [.]yes Mumber: temperature
Label | Choice? - * Rappture: Save As... - 0O X
Choicel What do you want to save?
Choice? |
Choice? @ Tool definition file

— File: tool=ml Choose...

Cume
- i Skeleton program {(C Language)
1\/\ File: main.c Chnnse...| Save these

Woltage ¥{11} (V)
=

I & Makefile for building this program I

Save | Cancel

Documentation

Grouping

Inputs

Outputs




Add physics to the generated code

Generated program: main.c

/* get i1nput value for iInput.number(temperature) and convert to K */
rQGetStringiio,"input.number(temperature).Current", &data);
temperature J= rpConvertDbl (data, "K', &err);

/* get 1npu er(Ef) and convert to eV */

rpGetString(io, " input_number(FH _curre &data)d -
ET = rpConvertbbl(d kT = 8.61734e-5 * (T, physics
S Emin = EFf - 10*KT;

Emax = Ef + 10*kT;

* Add your code h E = Emin; ;
oo de e dedede s g e nssewrse OE = 0. 005*(EmaX—Em | n) N

B AR A A e S

ny while (E < Emax) {
Ty 1.0/(1.0 + exp((E - EF)/KT));
El= E + dE;

/* save output valu
/* this shows just
sprintf(line, "%g %g\n"] X, xj;
rpPutString(io,"output.curve(fl2).component.xy'", line, RPLIB_APPEND);

rpResult(io);
ex1t(0);



Add physics to the generated code

Generated program: main.c

/* get i1nput value for iInput.number(temperature) and convert to K */
rpGetString(io, " input.number(temperature).current', &data);
temperature = rpConvertDbl(data, "K', &err);

/* get i1nput value for input.number(Ef) and convert to eV */
rpGetString(io, " input.number(Ef).current', &data);
Ef = rpConvertDbl(data, "eV', &err);

KT = 8.61734e-5 * temperature;

Emin = EFf - 10*kT;

Emax = Ef + 10*KT;

E = Emin;

dE = 0.005*(Emax-Emin);

whille (E < Emax) {
f=1.0/(1.0 + exp((E - EF)/KT));
/* save output value for output.curve(fl2) */
sprintf(line, "%g %g\n", ¥, E);
rpPutString(io,"output.curve(fl2).component.xy'", line,

RPLIB_APPEND);

E = E + dE;

+

rpResult(io);

ex1t(0);



Build the program

Don’t forget to “make” the program!

% make

gcc -g -Wall -1/apps/rappture/20110405/1nclude
marn.c -o mailnc -L/apps/rappture/20110405/11b
—Irappture -Im

% Is
Makefrle tool.xmlI main.c mainc

% rappture i« o

Hle |

Lo |

Result IFermi-D\rac Factar j .@

#mbient temperature: =0 300K -

Fermi Level: ey




Running the code

2 Color xterm
$ rappturel]

, driver1827.xml
Builder Runner S
-0Ox » - Ox -
File | 7
Lo | e
Result:IFerm\-Dirac Factor j ‘{}J THE
ozj‘ m | X G
o
\ KT = 8.61734e-5 * T; ;
_ S 2 EF physics
(comments) boolean(add)  Fename <'7xm I Ve I’S | On:. ' 1 - O. '?> i EE==ngg(;)5*(Emax—|,Emin)'
\Snn is turned on, comments are added to the <run> ﬂ Wh": SEITOEIE?.).% :l[- exp.((E - EP)/KT));
) = E + dE;
<output> ﬁ o
E <curve 1d="f12">
<component>
<Xy>
0.999955 2.33365 —
0.99995  2.33431 \
0.999944 2.33498 —
</output> 7
</run> run12703129102.xml .




How your program gets invoked

<?xml version="1.0""?7>
—— <run>
< <tool>
<XML> <about>Press Simulate to view results.</about>
— <command>@tool/mainc @dri </command>
S </tool> ._ ._
<input>
tool.xml
/mainc
A\ J
int main(int argc, char * argv
/* open the XML& X/
10 = rpLibrary(argv[l]);
Rappture
rpGetString(io, " input.number(temperature).current',
@@ &data);
temperature = rpConvertDbl(data, "K', &err);
7

rpPutString(io,"output.curve(fl2).component.xy",
line, RPLIB_APPEND);

rpResult(io);

ex1t(0);




Not Much Overhead

It's easy to add Rappture to your new tools:

Instead of this... Do this...

<number 1d=""Ef'>
<about>
<label>Fermi Level</label>
</about>
<units>eV</units>
<default>0eV</default>
</number>

Documentation

rpGetString(lib, path, &data);

Scanf("%lg"’&Ef); Ef = rpConvertDbl(data, “eV', &err);

rpPutString(lib, path, val, RPLIB_APPEND);
printf(“%g”,ET);

rpResult(lib);

11



Fortran version

fermi.f

program fermi F77 Inputs/outputs are
write(6,*) “Fermi energy in eV: LIETEE 1O lE
. & ] other versions

read(5,*) ET number

write(6,*) “Temperature in K:~

read (5 . *) T n u m ber Result [Feri-Dirac Factor Bl
0 |

kT = 8.61734e-5 * T phySiCS - =

Emin = Ef - 10*KkT R —— % ) .

Emax = Ef + 10*kT Fermi Level: [ oev & y =

dE = 0.005*(Emax - Emin)

Simulation = #1
¥ Ambient temperatufe = 300K
[

do 10 E=Emin,Emax,dE
f = 1.0/(1.0+exp((E-EF)/KT))

write(6,*) f, E
( 2 curve

10 continue

end program fermi
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Same interface - Use C Language

> Rappture Builder e [
Build ]Preuiew]
Mew... Open..  Save As..
Object Types: Tool Interface:
Al Toal:
+ Input:
Boolean: [<]yes Mumber: temperature
- MHumber: EF
Lahel: Choice2 - % Qutput:
Chaicet Curve: f12
Choice? |
Chaoice3
= Curve
i
P rew Ohject: tool Help
Title: [Fermi-Dirac Calculator
r—-—— - - - - = A
: : Press Simulate to view results.
I I
I I
S — |
Documentation Description:
Grouping
Inputs
Outputs
W Program: |Fortran 77 -
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Add physics to the generated code

Generated program: main.f

C get input value for i1nput.number(temperature) and convert to K
call rp_lib _get(io,
+ "1nput.number(temperature).current', strVval)

ok = rp_units_convert_dbl(strval," K"{ temperature)

C get i1nput value for input.number(Ef) angrConvert to eV

call rp_lib_get _ _

+ "input.number kT__ ?'617346_5 *D physics
ok = rp units ¢ Emin = Ef - 10*kT
Emax = Ef + 10*kT

C _______________
C Add your cod dE = 0.005*(Emax - Emin)
C ___________
do 10 Emin,Emax,dE
C save output val = 0/(1.0+exp((E-ET)/KT))
C this shows just one (X,YJ) porn BOd1I Ty as needed
write(strval, " (E20.12,E20.12,A)" ,'char(lO)
call rp _lib put str(io,
+ "output.curve(fl2).component.xy",strval,l)

call rp_result(io0)
end program main

14



Add physics to the generated code

Generated program: main.f

C

10

get input value for i1nput.number(temperature) and convert to K
call rp_lib _get(io,

"1nput.number(temperature).current'”, strVval)
ok = rp_units_convert _dbl(strVval,"K",temperature)

get i1nput value for i1nput.number(Ef) and convert to eV
call rp_lib_get(io,

"1nput.number(Ef).current”, strVal)
ok = rp_units_convert_dbl(strval,'eV",ET)

kT = 8.61734e-5 * temperature
Emin = Ef - 10*KT

Emax = Ef + 10*kT

dE = 0.005*(Emax - Emin)

do 10 E=Emin,Emax,dE
f = 1.0/(1.0+exp((E-EF)/KT))
save output value for output.curve(fl2)
write(strval, "(E20.12,E20.12,A)") ¥, E, char(10)
call rp_lib put str(io,
"output.curve(fl2).component.xy",strval,l)
continue

15



Build the program

Don’t forget to “make” the program!

% make

gfortran -g -Wall -I1/apps/rappture/20110405
sZinclude main. f -o mainfrs7 -L/apps/rappture
/20110405/11b -Irappture -Im

% Is
Makefrle tool.xml main.f mainfrs7

% rappture i« o

Hle |

Lo |

Result IFermi-D\rac Factar j

&l

#mbient temperature: =0 300K -

[~ =

Fermi Level: ey

16



Running the code

2 Color xterm
$ rappturel]

<XML> | driver1827.xml

Builder Runner
-0Ox * =D
File | 7
Result:IFerm\-Dirac Factor j L{}J
= Bl -w
02
o
j‘\ kT = 8.61734e-5 * T .
3 in = Ef - K
= (1] 1] _P Em;)': = Ef + ig:k$ phySICS
(comments) boolean(add)  Rename <?Xm I Ve rS I On= 1 - O ?> _
S dE = 0.005*(Emax - Emin)
an is tumed on, comments are added to the <run> do 10 E=Emin,Emax,dE
T = 1.0/(1-0+exp((E-EP)/KT))
10 continue
<output> .
: <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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How your program gets invoked

<?xml version=""1.0"?>

— <run>
< <tool>
<XML> <about>Press Simulate to view results.</about>
— <command>@tool/mainf77 @dri </command>
— /tool> /
<input>
tool.xml
/mainf77
\ J

program main
IMPLICIT NONE

open the XML fil

Rappture call getarg(l,inFile
10 = rp_lib(inFile)

%@g if (io .eq. 0) then
write(6,*) "FAILED loading Rappture data”

ntaining the run parameters

7

call rp_lib _put str(io,
+ "output.curve(fl2).component.xy",strVval,bl)
10 continue
call rp _result(i10)
end program main




Not Much Overhead

It's easy to add Rappture to your new tools:

Instead of this... Do this...

<number 1d=""Ef'>
<about>
<label>Fermi Level</label>
</about>
<units>eV</units>
<default>0eV</default>
</number>

Documentation

* call rp_lib _get(driver, path, str)
read(S’ ) Ef ok = rp_units_convert dbl(str, “eV”, ET)

i call rp_lib put str(driver, path, val, 0)
write(6,*) ET

rp_result(driver)

19



http://rappture.org

Examples:

Rappiure APls

The second step s

Bulld Rappture Runkime

Folow thess natn

g
a Wb

Coming

W
Easi

Reference Documentation

3 w B &

% within your ool via the Rappture kbrany. Pick yo

Oe tave &P

tions to comgsle, ik and install Rapnture runtime: on Linus snd Buc0S X

Tl
o e g by 3208

05 X - o your changss n

Wiork: |

Rappture € API

Summary:

Constructer

Deatructon

Methods

Thes modide proveses

rpFreeLibeary{

T = rpResut] &

Trac - Windows Intarmel Explorer

appure,_fartran_agi - rappture

N

W E | Bemenee e s renee

thery will be included n the reghily busld.

0; malang it

ot Rapphus

rpLiBary( o

tha

o rp_lib

9 p_li_elgmen
1 rp_li_eloment gar 3
9 p_li_element_type (£lgr hands
tager p_lib_element_obj (niege

ppend )
s, append )|

call rp_lib_mode_comp (integer hande, character
teger handle, chara

ETaat
aractar retTast]

cal rp_lib_mode_type |

Toskt

Chidvandle

@ e

20


https://nanohub.org/infrastructure/rappture/wiki/Documentation�
https://nanohub.org/infrastructure/rappture/wiki/rappture_ccpp_api�
https://nanohub.org/infrastructure/rappture/wiki/rappture_fortran_api�
https://nanohub.org/infrastructure/rappture/browser/trunk/examples/app-fermi/cee/�
https://nanohub.org/infrastructure/rappture/browser/trunk/examples/app-fermi/fortran�

HuB!~,
1S

Assignment #6: Rappture interface for C or Fortran

Input text |Hello, Worldl

Create a Rappture interface for your letter counting program

e |

Result:| Letter usage

histogram
2 -

é -
551:r-i r]gJ ] ||||| |||| |||| |||| |‘||
-

LEﬂEF

1 result  Farameters.

Extra Credit: Add a number output to report the number of words
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