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<?xml version="1.0"?> 3
<run> —TNE
<tool> - c/n\
<about>Press Simulate to view results.</about> PROGRAMMING
- - LANGUAGE
<command>@tool/fermi @driver</command> Fo—
</tool> —
<input>

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

</input>
<output>
<curve 1d="f12">.</curve>
</output>
</run>
T
Femi Level [IJ0ev

See example code
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Example: app-fermi

#include <stdio.h>
#include <math.h>
int main(int argc, char *argv[]) {
double T, Ef, E, dE, KT, Emin, Emax, T;
printF(""Enter the Fermi energy in eV:\n'");
scanf("'%lg', &ET);
printF(""Enter the Temperature in K:\n");
scanf(""'%lg', &T);
kKT = 8.61734e-5 * T;
Emin = EF - 10*kT;
Emax = Ef + 10*KkT;
E = Emin;
dE = 0.005*(Emax-Emin);
while (E < Emax) {
f=1.0/(1.0 + exp((E - EF)/KT));
printf("%f %f\n",f, E);
E =E + dE;

}

return O;
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RSN




Fub Technology Group
Rosen Lenterior Advanced Lomputing.

Starting Point

fermi.c (simulator written in C) o
#include <stdio.h> (ﬁ
#include <math.h> G

Input

int main(int argc, char *argv[]) {
double T _Ff F_dF_ KT __Fmin. Fmax,  f:
printF(""Enter the Fermi energy in eV:\n'");
scanf("'%lg", &ET);
printF(""Enter the Temperature in K:\n");
scanf(""'%lg', &T);

= e- ;
Emin = Ef - 10*kT;
Emax = EF + 10*KT;
E = Emin;
dE = 0.005*(Emax-Emin);
while (E < Emax) {

f =1.0/(1.0 + exp((E - EFY/kT));

| printf(C'%F %F\n",f, E);|

E = E + dE;

PROCRAMMING
LANGUAGE

}

return O;
3} Output

PURDUE ) = R
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Rosen Lenterior Advanced Lomputing.

Starting Point

fermi.c (simulator written in C) o
#include <stdio.h> (ﬁ
#include <math.h> G

Input

int main(int argc, char *argv[]) {
double T _Ff F_dF_ KT __Fmin. Fmax,  f:
printF(""Enter the Fermi energy in eV:\n'");
scanf("'%lg", &ET);
printF(""Enter the Temperature in K:\n");
scanf(""'%lg', &T);

= e- ;
Emin = Ef - 10*kT;
Emax = EF + 10*KT;
E = Emin;
dE = 0.005*(Emax-Emin);
while (E < Emax) {

f =1.0/(1.0 + exp((E - EFY/kT));

| printf(C'%F %F\n",f, E);|

E = E + dE;

PROCRAMMING
LANGUAGE

}

return O;
3} Output
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Rappture Inputs

fermi.c (simulator written in C) e

#include "'rappture.h"

#include <stdio.h> | O
#include <math.h> H%%ﬁ%%%yG
int main(int argc, char *argv[]) { e
double T, Ef, E, dE, kT, Emin, Emax, f; Int err; g
RpLibrary *lib;
const char* data;
lib = rpLibrary(argv[1]);
rpGetString(lib,"input. (temperature).current",&data); “r2F”
T = rpConvertDbl(data, "K', &err); 295 292
rpGetString(lib,"input.(EF).current",&data); “2_4eV”’

2.4
kT = 8.61734e-5 * T;

Emin = Ef - 10*kT a
Emax = EFf + 10*kT;

E‘e
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fermi.c (simulator written in C)

E = Emin;

dE = 0.005*(Emax-Emin);

while (E < Emax) {
f=1.0/(1.0 + exp((E - EF)/KT));
sprintf(line,"%f %fA\n",f, E); “X y \n”

RPLIB_APPEND) ;

SECOND EDITION

LANGUAGE

BRIAN W KERNIGHAN
DENNIS M RITCHIE

rpPutStraing(lib,"output.curve(fl2).component.xy"'", line,

E = E + dE;
¥

rpResult(lib);

return O;

UNIVERSITY Sin
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% cd tooldir
% Is
tool .xml fermi.c

% gcc -g fermi.c —o fermi —1/apps/rappture/current/include
—L/apps/rappture/current/lib —lrappture -Im

% Is

tool . xml fermi.c fermi

% rappture
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How does the program get invoked?

Replaced with directory

<AML> containing tool.xml file
Ex: /Zapps/yourtool/current

Replaced with name of driver file
Ex: driver327.xml

tool.xml

<?xml version=""1.0"7>
<run>
<tool>
<about>Prest Simulate elviay results.</about>
<command>@tool/fermi @driver </command>
</tool> \ 7\ ~
<input>

</input>

...with the driver file as the first argument
<output>

</output>
</run>

Invoke the C program...

PURDUE
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/apps/yourtooI/current/ferm| d ver327 xml

#include "‘rappture.h'

int main(int argc, char *argv[]) {
double T, EFf, E, dE, KT, Emin, Emax, T;
Rappture RpLibrary *lib;
const char* data;
lib = rpLibrary(argv[1]);

rpResult(lib);
return O;
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| 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™,&ET); Ef = rpConvertDbl(data, “eV', &err);

rpPutString(lib, path, val, RPLIB_APPEND);
printf(“%g”,ET);
rpResult(lib);
DURDUE SR i




Example: app—fermi

program fermi
read(5,*) ET
read(5,*) T

kKT = 8.61734e-5 * T
Emin = Ef - 10*kT
Emax = Ef + 10*KkT
dE = 0.005*(Emax - Emin)

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

write(6,*) T, E
10 continue

end program fermi
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Starting Point

fermi.f (simulator written in Fortran) m

program fermi Input

read(5,*) ET
read(5,*) T

kT = 8.61734e-5 * T
Emin = EFf - 10*kT

Emax = EFf + 10*KkT

dE = 0.005*(Emax - Emin)

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

write(6,*) T, E

10 continue

end program fermi Output
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Starting Point

fermi.f (simulator written in Fortran) m

program fermi Input

read(5,*) ET
read(5,*) T

kT = 8.61734e-5 * T
Emin = EFf - 10*kT

Emax = EFf + 10*KkT

dE = 0.005*(Emax - Emin)

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

write(6,*) T, E

10 continue

end program fermi Output
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Rappture Inputs
fermi.f (simulator written in Fortran) m

program fermi

call getarg(l,inFile)
driver = rp_lib(inFile)

call rp_lib_get(driver,

+ "iInput.number(temperature) .current*, str) “72F”
okay = rp_units_convert_dbl(str, “K”, T) 295 .22
call rp_lib_get(driver,

+ "input.number(Ef) .current’, str) “ Aa\”’
okay = rp_units_convert_dbl(str, “eV”, ET) 2 4

KT = 8.61734e-5 * T

Emin = EFf - 10*kT ~
Emax = EFf + 10*KT

dE = 0.005*(Emax - Emin)
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Rappture Outputs

fermi.f (simulator written in Fortran)

dE = 0.005*(Emax - Emin)

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

write(xy, "(E20.12, F13.9, A)") f, E, char(10) “X y \n”’

call rp_lib_put_str(driver,
"output.curve(fl2).component.xy", xy, 1)

10 continue

call rp_result(driver)

end program fermi

o



% cd tooldir
% Is
tool.xml fermi.f

% g77 -g fermi.f —o0 fermi —L/apps/rappture/current/lib —lrappture
% Is
tool.xml fermi.f fermi

% rappture
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How does the program get invoked?

Replaced with directory

<AML> containing tool.xml file
Ex: /Zapps/yourtool/current

Replaced with name of driver file
Ex: driver327.xml

tool.xml

<?xml version=""1.0"7>
<run>
<tool>
<about>Prest Simulate elviay results.</about>
<command>@tool/fermi @driver </command>
</tool> \ 7\ ~
<input>

</input>

...with the driver file as the first argument
<output>

</output>
</run>

Invoke the Fortran program...

PURDUE
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/apps/yourtooI/current/ferm| d ver327 xml

Rappture

O Sin

+

program fermi

call getarg(l,inFile)
driver = rp_lib(inFile)

call rp_lib_get(driver,

"1Input.number(temperature) .current*,

str)

call rp_result(driver)

end program fermi

%?fm;&ﬂﬁa
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| 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(B’ ) ET ok = rp_units _convert dbl(str, “eV”, ET)

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

rp_result(driver)

PURDUE
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http://rappture.org —
« Documentation e ——— : ";:"“‘-“1

o Rappture-C/C++ API %gpﬁ, i
 Rappture-Fortran API . AR

Examples: " E o

e app-fermiin C | - I .

« app-fermi in Fortran i B

T Y |

- &8 = rpLibrary( path ) SianPage | Indem by Tiis | Infes by Osin | Lam Chargs
RapptureiFortran AP
Destructor
Curmantly in davelopsent are the fortran bindngs 1 the Ragpture Develspment Toolkr
rFreeLibeary( i )
Funchion and Subrmutine inder:
Muthuds
-+ Rappturs 1O -+
it = epGetDouble( i, pah, reeovar );
ity b, path, rercser )
ot '-msmt ,m ):J mitegar rp_lb (character path)
it arr = rpPutString( &, . waksa, appand }: cal rp_lib_eloment_comp (! handle, characbus path, charactar recTast]
nt arr < rpPutDosble 5, "'"‘ vakw, append )i o :Jh_.um_ia rmotgm Character path, character retTes
ink arr = rp@uiakn( &, path, data, abytes, pperd )i 8 T slement_typs (Aeper hande, Charsctat path, charatber recTact)
Int arr = rpPutFilal &b, path, Naitame, compress, append )| e ger Fp_lil_element_ob] [nieger hande, character pack]

it e = rpResult o )

nteger rp_lib_children (mteger fandie, character path, character prevChiddrandie)

cal rp_lib_get (niegar hande, Character pach, character retTast)
a

integer rp_lib_get_bookeam (nteger handle, character path)

ol rp_lib_put_str (integer handle, character path, charactar il ntager agpnd)
cal Fp_ib_put_datn [ntager harc, charactar sath, chacacter bytes, integer nbytes, nteger append)
sl -p_lb M file t-nm- hanclle, charscter path, chirscter SaNATE, TARGS COMaries, niger append

cal rp_lib_mode_comp (integer handle, character netTest)
«cal rp_lib_mode_type [ntegar handie, character reTast) -
pare. A preee A wow -
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