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Problems 
and Goals
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Reduce runtime and development time Storing intermediate steps

Including new 
computations

Ensure 
reproducibility

Provide a common I/O interface Produce and track logs and metadata

Make it 
last
Open Source from the beginning

Fully documented

High runtime and development time for 
new observables

No straightforward way to reproduce 
results Proliferation of short standing codes



https://github.com/NNPDF/pineline 

https://nnpdf.github.io/pineline

The Pineline

Single I/O format
Provides translation layers 

Industrialization
Assembly line of generators

Reproducibility
Easy inspection of metadata 
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Open Source
and fully documented

https://github.com/NNPDF/pineline
https://nnpdf.github.io/pineline
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F(Q) = FK(Q ← Q0) ⊗ f(Q0)

What we 
deliver
Fast Kernel (FK) tables [NuclPhysB838.136] 
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F(Q) = ̂σ(Q) ⊗ f(Q)

GRID EKO

FK TABLE

= ̂σ(Q) ⊗ E(Q ← Q0) ⊗ f(Q0)

https://doi.org/10.1016/j.nuclphysb.2010.05.008
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PineAPPLThe workhorse in the background
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https://github.com/NNPDF/pineappl 

https://nnpdf.github.io/pineappl

PineAPPL [JHEP12.108] 

Very flexible 
Extends to arbitrary orders in QCD and EW 

Fast interpolation grid library
Can convert APPLgrid and FastNLO

Several interfaces
C, C++, Fortran, Rust, Python 
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Command line interface
for everyday tasks

https://github.com/NNPDF/pineappl
https://doi.org/10.1007/JHEP12(2020)108


The pineline flow

11

  

yadismmg5

pinefarm

Theory 
Runcard

grid

pineko

ekoeko

FK 
table

Kinematics

Fitting Codeexp. data

Instructions

Vrap

program

object

config

PineAPPLThe workhorse in the background



https://github.com/NNPDF/pinefarm 

https://pinefarm.readthedocs.io/en/latest

Pinefarm [HEP-PH2302.12124] 

Different providers 
MadGraph5, Vrap,Yadism, (Matrix)  

Produces the grids
Calls a providers according to configs

Standard input
Pinecards format 
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https://github.com/NNPDF/pinecards

Yet Another DIS Module
Yadism

k
k′

q

p + q

pP

https://github.com/NNPDF/pinefarm
https://pinefarm.readthedocs.io/en/latest
https://doi.org/10.48550/arXiv.2302.12124
https://github.com/NNPDF/pinecards


The pineline flow
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Yet Another DIS Module
Yadism

k
k′

q

p + q

pP

https://github.com/NNPDF/yadism 

https://yadism.readthedocs.io/en/latest/

Yadism [in preparation] 

 Flavor number schemes 
FFNS, ZM-VFNS, FONLL 

DIS provider
Independent of boundary condition

Benchmarked
for example, with APFEL
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Coefficient function database
up to NNLO

Light Heavy Intrinsic

NC

CC 𝒪(α2
s )

𝒪(α2
s ) 𝒪(α2

s )

𝒪(αs)

𝒪(αs)

𝒪(αs)

https://github.com/NNPDF/yadism
https://yadism.readthedocs.io/en/latest/


The pineline flow
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https://github.com/NNPDF/eko 

https://eko.readthedocs.io/en/latest/

EKO [EPJC82.976] 

Mellin space solution
but delivery in momentum space 

Delivers DGLAP solution
in terms of an evolution kernel operator (EKO)

Independent of boundary 
condition
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Backward VFNS evolution
across thresholds and with intrinsic

f(Q) = E(Q ← Q0) ⊗ f(Q0)

https://github.com/NNPDF/eko
https://eko.readthedocs.io/en/latest/
https://doi.org/10.1140/epjc/s10052-022-10878-w
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Applications and (future) improvements

Past Coming soon Future

• Parton distributions and new 
physics searches: the Drell–Yan 
forward–backward asymmetry as a 
case study [EPJC82.1160] 

• Evidence for intrinsic Charm in the 
proton [Nature608.483] 

• QED corrections (NNPDF40QED)

• Theory errors (NNPDF40MHOU)

• Approximate N3LO (NNPDF40N3LO)

• Interfaces to new providers 

• Extension to fragmentation 
functions

• Addition of polarized setup

We are here
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https://doi.org/10.1140/epjc/s10052-022-11133-y
https://doi.org/10.1038/s41586-022-04998-2
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Conclusions

Andrea Barontini, A. Candido, J. Cruz Martinez, F. Hekhorn, C. Schwan

(Re)interpretation of LHC results for new physics

The Pineline is a framework to produce High-Energy theory predictions in a fast and reproducible way

 


It is completely Open Source and also provides interfaces to external providers


It has been already used and it is being used for projects of PDF fitting but also for other kind of applications


