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Creation of matrix-element in ...

- Two types of work to be done

= Creates the “basic” functionS that are
the “real” kernel of the computation

O IXXXX
ffv2_3, ....

= Creates the files that calls such function
one by one

O Includes also initialization/rambo/...




CUDA output

output standalone_gpu

MPRUC_SA_GPL_sm
Makerile PL S51gma sr 29 tix CIeck. cc Jert.oy run est.cc
Memary.h PL S1gma =r Jux tix nvtx.h arctile. sh tirer.h

MPROC_SA_GPU_Sm_171% 15 SubProcesscs/Pl_Sigma_sm_gga_ttx/

CPPProcess.cc Vakefi.e Merorvy.h ¢neck_sa.cc oCPPProcese.c.  qCPPProcess. b acheck_sa.cu nvtx.h rurTest.cc Timer.h timemzp.n
PIPRCC_SA_GPU_sm_17% 15 =rc

Hel\mos_sm.cu Makefile Purcreters_ctm.h rgOnGouConfig.h rorbo. cC

HelAmos_sm_|

) grambo. o rgOnGouTypes . n rorbo. h
MPROC_SA_GPU_sm_1]3 |}

= —— — E— = — — . _ _____

‘ A lot of file here are processes independent

| - perf.py
| - grambo.cu

- read_slha.cc

— = ————

| Typically template file copy/paste
| To output

~ Some file depends on the model and/res |
| - Parameters_sm.X (madgraph)
- Helamps_sm.X (aloha)

- (g)CPPProcess.X (madgraph)

' Heavy logic going on to
| determine those functions.

Will not cover “Parameters_sm.X” here (do not think that we need to change that one)
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http://read_slha.cc
http://read_slha.cc

Environment setup

- Madgraph does not use git (yet)
» So please install bzr (bazaar)

» bzr branch |p:~maddevelopers/mgSamcnlo/
2./.0 gpu

- actually not 100% needed since we will
create a PLUGIN for simplicity here but we
need that specific branch for the rest of the
workshop.



https://code.launchpad.net/~maddevelopers/mg5amcnlo/2.7.0_gpu
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Step 1:

- First modification to the code would be to
add support for a new “output
standalone_cuda” command within MG5aMC

= First step make that command identical
to the current “standalone_gpu” code

Instruction for that:

= cd PLUGIN
= untar directory from indico

M TUTO_SA_QUTPUT]S$ 1s
__1init__.py output.py




Edit metadata __init__.py

File Edit Options Buffers Tools Python Help
## import the required files

madaraph .var

functional

Key: name of output

value: class to use

(2,3,4)
10 (1000,1000,1000)
- (Z~4‘0)
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Check content of output.py

tmport madgraph.iolibs.export_cpp as export_cpp
Lmport madgraph.various.misc as misc

from madgraph import MGSDIR

1mport os
njoin = os,.path. join

MY_CPP_Standalone(export_cpp.ProcessExporterGPU):
class structure infarmation
object
- VirtualExporter(object) [in madgraph/iolibs/export_v4.py]
ProcesskExparterCPP(VirtualExparter) [in madgraph/1olibs/export_cpp.py]
ProcessExporterGPU(ProcessExporterCPP) [1n madgraph/iolibs/export_cpp.py]
Note: only change class attribute
MY_CPP_Standalone(ProcesstExporterGPU)
This

init__(self, *args, **opts):
misc.sprint("Initialise the exporter")
return super(MY_CPP_Standalone, self).__inmt__(*args, **opts)

emplate(self, model):
misc.sprint("initialise the directory"”)

irn super(MY_CPP_Standalone, self).copy_template(model)

ry(self, subproc_group,
fortran_model, me=None):

misc.sprint('create the directory')
return super(MY_CPP_Standalone, self).generate_subprocess_directory(subproc_group, fortran_model, me)
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Step 1: create an output

This PLUGIN does not do anything new compare to the current CUDA
class (i.e. epoch 2). So the output will be identical.

Run madgraph command:

generate p p >t t~
| output standalone_gpu TEST_SA_GPU
| generatepp>tt~

output standalone_cuda TEST_SA_CUDA

Check that created directory are identical

M2.7.0_gpul$ diff -r TEST_SA_GPU/ TEST_SA_CUDA/

M2.7.0_gpul$ I
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Step 2: modity ALOHA

In the output file, uncomment the line for specifying a new create_model_class

#For model/aloha exporter (typically not used)
eate_model_class = export_cpp.UFOModelConverterGPU

pr«r* PLUGIN.TUTO_SA_QUTPUT .model_hangling as model_handling
eate_model _class = model_handling.UFOModel ConverterGPU

This still does not change anything (still
dummy subclass)

= Freedom to edit any code
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model_handling.py

class ALOHAWriterForGPU(aloha_writers.ALOHAWriterForGPU):

extension = ".cu’

prefix ="__device__

realoperator = ".real()’

imagoperator = '.imag()’

ci_definition = "cxtype ¢I = cxtype(@., 1.);\n’
typeldeft = {}
typelddef['int’] = "int
typeldef|'double’] = "fptype

type2def['complex’'] = "cxtype

typeZdef['pointer_vertex'] = "*' # using complex<double> * vertex)

typeldef['pointer_coup'] =

'

ry

class UFOModelConverterGPU(export_cpp.UFOModelConverterGPU):

#aloha_writer = '"cudac' #this was the default mode assigned to GPU

aloha_writer = ALOHAWriterForGPU # this 1s equivalent to the above line but allow to edit i1t obviously.
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PROC SA GPU sm C 2 3src C HelAmps sm.cJ

using

clude <cstdlib>

clude <iomanip>

clude "mgOnCpuConfig.h"

e "mgonCpuiypas.h”

();

pussnwb;

: pTparTpdTevt |
ipar,
ip4,
ievt)

iinpd;
tinpar;
neppN - put:neppM;

nomentald,

(xmomenta) [npar] [npd] [neppM] = | (%) [npar] [npa] [neppM] )

momen !t 4ld;
ipagN = ievt/neppM;
ieppN = ievt%neppM;

returr momenta [ipagM] [ipar] [ipd] [ieppN] ;

1xxexx( | allmomenta,

fmass,

Template input from
madgraph/iolibs/template_files/gpu/
cpp_hel_amps_cc.inc

Note this is a python template

Can be changed in
model_handling.py
In UFOModelConverterGPU class

Template input from
aloha/template_files/gpu/helas.cu
Quite long file with all the function
finishing with “xxxx”

(initial/final state function))

Pure copy/paste

Template path can be changed from
model_handling.py




PROC SA GPU sm 0 » src C HelAmps sm.cu

IVILe) ™ &V,

fol4] = chil;
folS] = chi®;

End of previous template

}
returnr;
}
FFV2_B( ctype F1[], ctype F2[], xtype V3[],
/ couP, : vertax)
{ e et e Amplitude function
/pe THPR; I I
™MPB = (F1[2] # (F2[4] ¥ (V3[2] = V3[5]) 4+ F2[5] # (V3[3] < cI >~ (v3[4]))) + Generated Ilne by Ilne by python COde
F1[3] % (F2[4] % (V3[3] = cI * (V3[4])) + F2[5] = (v3[2] - Vv3[5]))); ( )
(xvertex) = COUP % - ¢I % TMPD: See Iater
)3
FFV2_3( ctype F1[], ctype F2[], . COUP,
/ M3, nty w3, cxrype V3[])
{
cT = cxtype(R., 1.);
0oM3;
P3[4];
THP1;
Vi denom;
oM3 = 0.; '
AP Propagator function
M3 = 1./(M3 * M3); 1 1
AT o) Generated line by line by python code
V3I1] = +F1[1] + F2I1];
ST et (see later)
P3[1] = -V3[1].real();
bt i Same structure as above
P3[3] = -V3[0].imaq();
™P1 = (F1[2] * (F2[4] % (P3[®] - P3[3]) + F2[5] * (P3[1] = cI = (P3[2]))) +
F1[3] * (F2l4] * (P3[1] - I * (P3[2])) + F2([5] * [P3[e] - P3[3])));
denom = COUP/((P3([2] * P3[6]) - (P3[1] % P3[1]) - (P3[2] * P3[2]) - (P3[3] *
P3[3]) - M3 * (M3 - cI = W3));
V3[2] = denom % (-cI) = (F1(2] * F2[4] + F1[3] * F2[5] - P3[D] = DM3 = TMP1);
V3[3] = derom % (-cI) % (-F1[2] = F2[5) - F113] = F214] - P3[1] * OM3
TMP1);
V3[4] = derom * (-cI) % (-cI * (F112] = F2(5]) + cI * [F113] * F214]) - P3(2]
* OM3 * THMP1):
V3[5] = derom # (—-cI) % (-F1[2] = F2[4] - P3[3] * OM3 % TMP1 + F1[3] =
FZ(5]);
y

FFV4_B( ctype F1([], ctype F2[], xtype V3[I],
CouP, . vertex)




This function is done via a series
O e B R of sub-function that can be

™P@ = (F1I2] * (F274] %= (V3121 = V3[5]1) + F2'5] % (V3[3] + cI * (V3[41))) +

F1(3] % (F2[4] = {V3[3] - cI = (V3[41)) + F2[5] » (V3[2] - V3[51))); modified in model_handling.py

(xvertex) = COUP % - CcL % TMPO:

FFV2_0|

B e e e Output of function get_header_txt

From class attribute self.prefix )

From function get_declaration_txt

@rom class attribute self.typeZd@ CFrom class attribute self.ci_definitioﬁ

T™P@ = (F1I2] = (F274] = (V3I2] = ¥Y3I51) + F2'5] = (V3I[3] + cI * (V3[41))) +

F1(3] % (F2[4] = (V3[3] - <I = (V3[4])) + F2[5) » (V3[2] - V3IS]))); From function define_expression

All the multiplication/addition are from “write_obj”
Using change_var_format

get_fct_format,

shit_indices

From function get_foot_txt




ALOHAWTriterForGPU

Class ALOHAWriterF orGPU
source cods
NELLEALOHE ==+
|
ALOHANCiterFarlPP ===
ALDHAWriterForGru
Inhcrited from ALOHAWriterforCPP: writer
get_h_text(self, couplings=Nonc) source code
Return the full contents of the h file
write_obj_Add_testicelf, obj, prefactor=True) souree code
Turns addvariable into a siring
write MultVariable test(self, obj, prefactor=True) sorce code
Turn a multvariable inte a string
get_header_txt(self, name=None, couplings=None, mode="'") source code
Dehne the lleader of the fortran file.
Inherited from ALOHAWriterForCPP: change number format,change var format,defins expression,define symwmetry,get declarstion tx: get fct format,get foot txt,
get_momenta_txt, get_one_momenta_def, shi®t_indices.write,write_comoined, write_combined_cc
Inherited from WriteALOHA: __init__ define_arqument_list define_content ge=t_P_siqn, get_nmowentum_conservation_sigr, make_call_list, make_d=claration_list, pass_to _HFLAS,
write_MultContziner,write _MultVariable, write_indices _part,write_obj,write_obj_Add,write_variatle, write_variable_id

You can overclass all those functions within model_handling.py

In itself, gpu only overwrites get_header_txt
(and some class attributes related to formatting) -> see model_handling.py

You can also decide to modify directly one of the mother class and then use bazaar to pust
the change in that branch (or do a merge request) —if this make more sense—



Step 3: change the function call

The modified functions are called from CPPProcess.cc
Currently with “beautiful” ifdef;

fdef __CUDACC
vxxxxx(allmomenta, @., cHel[ihel][@],

vxxxxx(allmomenta, @., cHel[ihel][OQ],

fdef __CUDACC__
vxxxxx(allmomenta, @., cHel[ihel][1],

vxxxxx(allmomenta, 0., cHel[ihel][1],

1fdet __CUDACC__
I oxxxxx(allmomenta, cIPD[@], cHel[ihel][2], +1, w[2

oxxxxx(allmomenta, cIPD[@], cHel[ihel][2], +1, w[2], 1evt, 2);

So next step is to modify those type of lines
-> like remove the ifdef (challenge for Andrea)
-> pass to kernel call (challenge for Stefan)
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http://CPPProcess.cc
http://CPPProcess.cc

HelasCallWriter

Those line are written by the “HelasCallWriter”. Let subclass this one as well.
By uncommenting the line defining aloha_exporter in output.py

# typically not defined but usufull for this tutorial the class for writing helas routine

#aloha_exporter = None

#aloha_exporter = model_handling.GPUFOHelasCallWriter

Relevant function:

- get_external -> defines the line(s) call for the external particle

- get_wavefunction_call -> defines the line(s) call for the propagator
- get_amplitude_call -> defines the line(s) call for the amplitude

A bunch of caching is done within the function:
- generate_helas_call (not nicely factorised: template for the helas call itself)
The “main” driver for the writing of the matrix-element is

- get_matrix_element_call (call all the above as needed and defined the color matrix)
-> where we will need to add the multi-channel computation!
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Line by line function

\get_external

l
1

| Lfdef CLIDACC }
\ ixxxlx(allmomenta, cIPD[®], cHel[ihel][3], -1, w[3], 3); ‘
else 1

! | Iﬁgﬁxx(allmomenta, cIPD[@], cHel[ihel]l[3], -1, w[3], 1evt, 3);

|
|
[
.~ )
\\H“Jl |

\ get_external_line

*1\

{ vwWi1Pa_1(w[0], w[1], cxtype(cIPC[@], cIPC[1]), @., 0., w[4]); w
// Amplitude(s) tor diagram number 1

FFV1_O(W[3], w[2], w[4], cxtype(cIPC[2], cIPC[3]), &amp[0]):

jamp[@] += +cxtype(d, 1) * amp[@];

jamp[l] += -£xtypeld, L) & amp[@];

FFVI_1(w[2] ,“wlAl asbmalcIPC[2], cIPC[3]), cIPD[@®], cIPD[1], w[4]);

get_wavefunction_call

v

AL Amnlitudel s far _diaaram number 7/ :

FFV1_O(w[3], w[4%, w[1], cxtype(cIPC[2], cIPC[3]), &amp[®]); } get_amplitude_call
jamp| 9| += -amp| @9

FFV1_2(w[3], w[@], Sextype(cIPC[Z], cIPC[3]), cIPD[@], cIPD[1], w[4]);

'/ Amplitude(s) for Wiagram numbher 2

FFV1_o(w[4], w[2], w[il, [extype(cIPC[2], cIPC[3]), Wamp[0]);

jamp[1] += -amp[@];

'/ double CPPProcess::maWWix_1_gg_ttx() A

T e A e
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Class GPUFOHelasCallWriter

source code
object ——+
|
dict —+
|
z0re . base 02 8Cts . Physics021@cs ==+

belasCallWoilpr ==
UEO:elasCalldciter ==+
|
CPPU*0He lasCallNriter —+
|
GPUFOHelasCallwriter

Inherited from core.basc_objects.PhysicsObject: PhysicsObjectError

format_cowpling(self, call)
Format the coupling so any minus signs are put in front

get_extermal(self, w¥, arqument) source code
get_external_line(sel®, wf, argument) sourca code
penerate_helas_call(self, argument) source code
Routinc for automatic gencration of C++ Helas calls according to just the spin structure of the interaction.

get matrix element calls(self, matrix element, color amplitudes) sowcs code

Return @ list of strings, corresponding to the Helas calls for the matrix element

Inherited from UFOHelasCallWriter: get_amplitude _call, oot wavefunction_call,write factor

Inherited from HelasCallWwriter: __init__ add_amplitude, add_wavefunction, default_setup, filter get_amplitude_calls,get_born_ct_helas_calls get_loop_avp_helas_calls,
get_loop_matrix_elsrent_calls, get_mcdel_name, get_sorted _keys, get_sqso_target_skip_code, get_wavefunction _calls

Inherited from core.base_objects.PhysicsObject: qgetitem_ ., repr_ . _ str_  get is valid_prop, set

Imherited from dict: __cmp_ ., contains_,  deliter_, eq ., @gc¢_ . getattribute_,_gQt ., iter ., le_, len_,_\1t_, re_,_ new_,_ sctitem__, sizcof__, clear,
capy, fromkeys has_key, items, iteritems, iterkeys, itervalues, keys pop, popitem, setdefault, update, values viewiters, viewkeys, viewvalues

Inberited from object:  velattr_ ., format reduce_ . reduce_ex selattr__,  subclasshoos

e —_—

Inherited from HelasCallwriter: customize_arqument_for_all_other_nelas_onject default_custonmize_arguwent _for_all_other_helas_object

findcoupling = re.compilelr pars=> (=% [\d\w_]+)\s*,")

Inherited from HelasCallWriter: molher dicl
Inherited from dict: __hash__




Step 4: change the rest of that file

oneprocessc lass =

expart_cpp.0OneProcessExparterGPU # responsible far P directory

FFV1_0(w[4], w[2], w[1l], cxtype(cIPC[2], cIPC[3]), &amp[@]);
jamp[1] += -amp[0@];

.I:_»“ ( f

double denomfncolor] = {3, 3}; » get_color_matrix_line
[/,

‘f“ cf[ncolor][ncolor] {{16, -2}, {-2, 16}};

and .:@ ‘il 1 ’-'l‘li"')’i"‘ natrix elLement \ FrOm template
| | | template_files/gpu/
cxtype ztemp = cxmake(0, 0); . .
for(int jcol = @; jcol < ncolor; jcol++ ) ‘ F)r()(:EBESE;__rT]EitrI)('Ir](:

ztemp = ztemp + cf[icol][jcol] * jamp[jcol]; ‘ -rE;rT]F)|51tEB F)i()k(f}(j \/iEi (:IEiESS; \/Elrifit)lea:

meHelSum = meHelSum + cxreal(ztemp * conj(jamp[icol]))/denom[1icol];

‘ single_process_template
| (model_handling)

mgDebug(1, __FUNCTION__);

return:
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Basic subclassing example

As before this is keeping everything
identical to mother class

class OneProcessExporterGPU(export_cpp.0OneProcessExporterGPU):

-

# Static variables (for inheritance)

process_dir = '

include_dir = '

template_path = os.path.join(_file_path, 'iolibs', 'template_files')
template_path = os.path.join(_file_path, 'iolibs', "template_files')

process_template_h = "gpu/process_h.inc'

process_template_cc = "gpu/process_cc.inc'

process_class_template = 'gpu/process_class.inc’

process_definition_template = 'gpu/process_function_definitions.inc’

'

process_wavefunction_template = 'cpp_process_wavefunctions.inc'

process_sigmaKin_function_template = 'gpu/process_sigmaKin_function.inc'

CCc_ext = 'Lu'l

AT v T !
Ch LA, (

Typical method of work:
1. Find which template you need to edit
2. Copy the template in your PLUGIN directory
3. Edit it and modify the associated class attribute
4. No Template -> need to check with function does the work then
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Diagram detfinition

Class OneProcessExporterGPU

source code
abject —+
|
InaP 0CesSEXpOrtercPF —+

|
OnefrocessExportarchy

Class 1o take care of exporting a set of matrix elements to C~= format.

Imherited from OncProcessExporterCPP: ProcessExporterCPError
init__(self, =args, =»xaprs) soares ole
Initiate with matrix elements, helas eall writer, process string, path.
penerate_process_files(sel®) pom——pm
Generute the .h and .cc files needed for C++, for the processes described by multi_matrix_element
edit_check_sa(self) soures code
edit_mgonGPU(s5elf) source code
get_initProc_limes(sclf, watrix_clement, color_amplitudes) SOICE Lo
Get initPrec_lines for function definition for Pythia 8 cc file
get_reset_jamp_lines(self, color_amplitudes) soumcs code
Get lines (o resel janps
get process function definitionsi{self, write=True) soures code
‘The complete Pvthia ¥ class definition tor the process
get_process _class_definitions(self, write=True) soures code
The complete class definition for the process
get_all_sigmaKin_lines(sel®, color_amplitudes, class_name) source code
Get sigmaKin_proeess for 211 subprocesscs for Pythia B cc file
wWrite_process_h_file(self, writer) sourca code
Write the class definition (.h) ﬁle for the process
write_process_cc_file(self, writer) somes Lode
Write the class member definition (.cc) file for the process described by matrix_e¢lement
Inherited from OneProcessExporterCPP: get_calculate_wavefunctions, get_class_specific_definition_matrix, get_color_matrix_lings, get_defauli_converter,get_den_factor_line,
get_helicity ratrix get_jamp_lines,get matrix single process.qet procsss :nfo_lines get process nare get_sigmaliat_lines, get_sigmaKin_lines,
get sioraKin single process
Inberited from object: _ velattr_,  formal__ .  gelallribule__,  hash__, mew |  recduce_ , reduce_ex_ ,  repr_, selallr__,  siceo” |,  str__, =subclasshook
Inherited from OneProcessExportercPP: read_template _file




Break down of the file

| Template:

| process_cc.inc

/4 This file has been autoratically gererated for Ces Stardald

AMonlo Lines)s
MMhel anos del s

#inclade «algerithme.
winclide <iostreom
#inclade "ma0nGauTypes.h
winclude "mglnGouConfig. b

#include “qlPPProcess . h”

W(process_function_definitions)s

self.get_process_function_definitions

f __CJDACC__

Template:
process_function_definition.i

gOnGpu: inp4; 4: the dumension of 4-momenta (E,px,py,.pz)
g magUnapJ: :npar; nurbe )t particles tn totol ( ttwal + finol)
nGpJ:incomb; narber of helicily corbinolions

. CJDALL
dovice constant int cHel[ncogimnpar] .
_dovice__ __constant__ fptypc cIP@F4],
_device__ __constant__ fptype <IPE2];
-
LI

_deviee__ __constant__

_device__ __constanl__

S e » Value feed via function o
ctic fptope RpI2) =i~ The generated process

( fptypc cigof2];

g mainipu: nwl
) malnipu: inwh;
\ —
T — — e — — - - ~ —
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e ——— — —_— = — _ = - —_ ——

i pismaeittiaiesa it Not from template but from:

def __CUDACC__

__device__

|
get_process_class_definitions H

mgDebug(0, ;_FUNCTION_;);
pe amp[1); // was 3

const 1nt ncolor 2;

xtype jamp[ncolor]; 'TEBrT][)léitEEZ
lculate wavefunctions for all processes

namespace MGS_sm; process_function_definition.inc
wlnwf] [nwe] ;
r(int 1 =0 1 <2, 1++ )

jamp[1] = cxtype(@., 0.);
1
J

Lfdet __CUDACC__
vxxxxx(allmomenta, 0., cHel[1hel][@], -1, w[@], ©);

vxxxxx(allmomenta, 0., cHel[ihel][@], -1, w[@], ievt, 0);

st 4
I (F B
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*CPPPr ,.L}:’(,_{.. numiterations
bool debug)

: m_numiterations(numiterations), gpu_nblocks(gpublocks),

gpu_nthreads(gputhreads), m_verbose(verbose),

dim(gpu_nblocks * gpu_nthreads) -rEBTT1F)|EitEBZ

{ ] ] mgm [
process_function_definition.inc
S r the process nodin ) :7
int tHel[ncomb][nexternal ] {{-1, -1, -1, -1}, {-1, -1, -1, 1}, '

, -1, 1, -1}, {-1, -1, 1, 1}, {-1, 1, -1, -1}, {-1, 1, -1, 1}, {-1, 1,

-1}, {-1, 1, 1, 1}, {1, -1, -1, -1}, {1, -1, -1, 1}, {1, -1, 1, -1}, ‘/& Value feed via function of
IR T S S S T T i TR S J The generated process

CUDALL

checkCuda(cudaMemcpyToSymbol(cHel, tHel, ncomb * nexternal * sizeof(int)));

memcpy(cHel, tHel, ncomb * nexternal * sizeof(int));

Y CHECK: GPU memory usage may be based on casts of

assert(sizeof(cxtype) == 2 * sizeof(fptype));

ess: ~(PPPr '<) {}

r<tptype> &(PPProcess: :qg
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L L y ANA set
pars m: :getInstance();
SLHAReader

pars->setIndependentParameters(slha);

slha(param_card_name, m_verbose);

pars->setIndependentCouplings();
(m_verbose)

pars->printIndependentParameters();
pars->printIndependentCouplings();

L
J

pars->setDependentParameters();
pars->setDependentCouplings();
mME . push_back(pars->ZERO) ;

mME . push_back(pars->ZERO) ;

mME . push_back(pars->mdlL_MT);
mME . push_back(pars->mdL_MT);

tIPC[2] = {pars->GC_10, pars->GC_11};
tIPD[2] = {pars->mdl_MT, pars->mdl_WT};

__CUDACC__
checkCuda(cudaMemcpyToSymbol(cIPC, tIPCE 2 *
checkCuda(cudaMemcpyToSymbol(cIPD, tIPD§ 2 *

tIP(E
tIPC

memcpy(cIPC,
memcpy(cIPD,

*$sizeof (cxtype));
*Jsizeof (fptype));

Vd
Vd

Mattelaer olivier

1zeof(cxtype)));
1zeof (fptype)));

MG5

Template:
process_function_definition.inc

Value feed via function of

The generated process
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ecessis) o by 4y e roran P Template:

for €L Shel = 05 thel < nconbs helss ) process_function_definition.inc

NLE: ¢a._culate navetuactLans ADLS IMIAZ tor a 2iven thel to the running
1 of IMIANE ove lelLcLt s Tor the given avant
calculote_wavefunctions(inel, allmomenta, reHelS.m[0]);

(me lelSm[P] lu relelSml ast)

isGoodHel [ihel’ truz:;
ne-el Sonl os | veHel S n[0]

—

A fder __CJDANCC__

vord signas.n_setGoodHel(tonst oo sGoodHe L ) 1npat: 1sCoodHel ncorb

P

int nGoodHe 1] = {8}:
int gooddel [ncorb] = {0} ;

for ("ot “hel « B 1hel < nrarb: 1hel++ )

td: cout < "stamakin_setioodHel 1hel < 1nel < | (3t ::x_}m_[ _P'-’,]
rue’ alse" ) <c S end]
L™ (1sboodHel [ihell)
{
t
100d-Hel [nhondHel [P.:] = 1ha’ ;
n1Goodie . [0]++;

-

checkCudacudaMemcpyToSymaol{ cNGoodHel, nGoodHel, sizeof(1-t1)]:
checkCudadcudaMemcpyToSymool{cGoodHel., aoodHel, ncoma *
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) i — TE————
gL():c:l Template:
process_function_definition.inc
| 'n-.;f)eb.(;lr'lt.(.nge(:); | . - e R——— |
] Template:
process_sigmakin_function.inc |
|
CUDALK B
e e e o 1e I
|
. _‘_U‘.Jr['”"‘(-(:i_‘ : biu;k[wwux * blockIdx. x + trreadldx, x; rvar ‘l
| ]ﬁ
| |
| o I

——— —
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