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•  Two types of work to be done
➡ Creates the “basic” functionS that are 
the “real” kernel of the computation 

ixxxx
ffv2_3, …. 

➡ Creates the files that calls such function 
one by one

Includes also initialization/rambo/…
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Creation of matrix-element in …
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CUDA output
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Generate p p > t t~
output standalone_gpu

A lot of file here are processes independent
- perf.py
- grambo.cu
- read_slha.cc

Some file depends on the model and/or process 
- Parameters_sm.X
- Helamps_sm.X
- (g)CPPProcess.X

Typically template file copy/paste
To output 

Heavy logic going on to 
determine those functions.

(madgraph)
(aloha)
(madgraph)

Will not cover “Parameters_sm.X” here (do not think that we need to change that one)

http://read_slha.cc
http://read_slha.cc
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•Madgraph does not use git (yet)
•So please install bzr (bazaar)
•bzr branch lp:~maddevelopers/mg5amcnlo/
2.7.0_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.
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Environment setup

https://code.launchpad.net/~maddevelopers/mg5amcnlo/2.7.0_gpu
https://code.launchpad.net/~maddevelopers/mg5amcnlo/2.7.0_gpu
https://code.launchpad.net/~maddevelopers/mg5amcnlo/2.7.0_gpu
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https://code.launchpad.net/~maddevelopers/mg5amcnlo/2.7.0_gpu
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•  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 
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Step 1:
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Edit metadata __init__.py
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Key: name of output

value: class to use
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Check content of output.py
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Step 1: create an output
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generate p p > t t~
output standalone_gpu TEST_SA_GPU
generate p p > t t~
output standalone_cuda TEST_SA_CUDA

Run madgraph command:

Check that created directory are identical

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

➡ Freedom to edit any code
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Step 2: modify ALOHA
In the output file, uncomment the line for specifying a new create_model_class



Mattelaer Olivier mG5

model_handling.py
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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



End of previous template

Amplitude function
Generated line by line by python code
(see later)

Propagator function
Generated line by line by python code
(see later)
Same structure as above



Output of function get_header_txt

This function is done via a series 
of sub-function that can be 
modified in model_handling.py

From class attribute self.prefix

From function get_declaration_txt

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

From class attribute self.ci_definitionFrom class attribute self.type2def
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ALOHAWriterForGPU
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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 push 
the change in that branch (or do a merge request) —if this make more sense—
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Step 3: change the function call

15

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

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

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

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
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get_external

get_external_line

get_wavefunction_call

get_amplitude_call

get_matrix_element_call

export_cpp.OneProcessExporterGPU.coeff(*coeff) format_coupling
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Step 4: change the rest of that file

get_color_matrix_line

From template
template_files/gpu/
process_matrix.inc
Template picked via class variable:

single_process_template
(model_handling)
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Basic subclassing example
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As before this is keeping everything 
identical to mother class

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 definition
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Break down of the file
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Template: 
process_cc.inc

self.get_process_function_definitions() 

Template: 
process_function_definition.inc

Value feed via function of 
The generated process
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get_process_class_definitions 

Template: 
process_function_definition.inc

Not from template but from:
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Template: 
process_function_definition.inc

Value feed via function of 
The generated process
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Template: 
process_function_definition.inc

Value feed via function of 
The generated process
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Template: 
process_function_definition.inc
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Template: 
process_function_definition.inc

Template: 
process_sigmakin_function.inc


