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Last workshop: DESY Feb 26-28th, 2020

● Two years since the 
last workshop

● First face to face 
meeting for a long 
time.

● Many developments 
in between
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xFitter overview

● xFitter is a QCD analysis tool
● Combines experimental data and theory with the focus on parton 

distribution function determination and other QCD parameters
● xFitter is supported by developers team, with a loose governance, 

consisting of experimentalists and theorists, with emphasis on 
phenomenology. 

● xFitter developers continue software development of the package, 
support existing code, and also perform various analyses that are 
published as a team or as individual authors.
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xFitter organization
● xFitter developments are coordinated at biweekly xFitter developers’ 

meetings (Wed 3pm CET/CEST).
● Communications occur using xfitter-devel@desy.de mailing list (ask me if 

you want to subscribe)
● No formal “spokesperson” position
● Everybody welcome to join, however for signing developers’ papers a 

proof of contribution to the project is required.
● Software librarian is currently vacant, after Sasha Zenaiev left the project. 
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We had more strict governance model in the past, the current loose one seem to work 
Ok, but it is open for a change 

mailto:xfitter-devel@desy.de


xFitter software overview

● Two supported “fortran-dominated” releases with a nuclear fork, 
downloadable from https://www.xfitter.org/xFitter/xFitter/DownloadPage
○ 2.0.0 Frozen frog
○ 2.0.1 Old Fashioned  (mostly fixes for 2.0.0)
○ 2.0.1N Nuclear Daiquiri 

● Several analyses used 2.1.0-release candidate, the code is tagged and can 
be found at gitlab 
https://gitlab.cern.ch/fitters/xfitter/-/tags/master_before_PionCeres_merge

● Almost ready to be released as 2.2.0 “master” branch on gitlab repository 
which contains several major updates.

● We are likely to follow with 2.2.1 (bug fix) and 2.3.0 (further restructure) 
this year
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https://www.xfitter.org/xFitter/xFitter/DownloadPage
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xFitter code organization: gitlab and jira

xFitter uses CERN services for the code https://gitlab.cern.ch/fitters/xfitter and 
issue tracking https://its.cern.ch/jira/projects/XFITTER . A CERN account is 
required for pull requests/ticket issue.
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https://gitlab.cern.ch/fitters/xfitter
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xFitter documentation: gitlab wiki
Software 
documentation is 
moved to gitlab wiki 
https://gitlab.cern.ch/fi
tters/xfitter/-/wikis/ho
me which is 
significantly improved 
in preparation for the 
2.2.0 release. 

Please check the wiki 
before asking 
questions, and try to 
improve it.
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xFitter data access: gitlab

● Data access is now arranged via https://gitlab.cern.ch/fitters/xfitter-datafiles
● At the moment keep two versions of data files: compatible with 2.2.0 

(“-thexp.dat”) and with 2.0.0.
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https://gitlab.cern.ch/fitters/xfitter-datafiles


xFitter release 2.2.0

● Significant changes in the 
internal structure

● Re-written interfaces to 
minimizers, PDF 
parameterisation, 
decomposition, evolution 
and theory reactions

● Large changes in the user 
interface

● Data handling, format and 
chi2 calculation remain 
largely the same (but there 
are changes)
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From talk by Ivan Novikov

https://indico.desy.de/event/25055/contributions/55814/attachments/36157/45265/status-master_1.pdf


New reaction interface

● All theory predictions inherit from ReactionTheory class.
● Design is to have single instance of the class which handles multiple datafiles
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Updates of the program control 

● Major changes in the way xFitter is steered
● Most of the parameters are moved to parameters.yaml file with only few 

options controlled by steering.txt namelists.
● The only namelists read from steering.txt are &InFiles, &InCorr, 

&CovarToNuisance, &xFitter (and only chi2 part of it), &Output,  and 
&Cuts, the plan is to drop it altogether with version 2.3.0
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Data format changes

● Data format remains largely the same, main changes in the description of the 
theory. 

● TheoryType, Reaction, TermType parameters become optional (“Reaction” is still 
used for cuts) 

● There is a change of the kFactor table format: becomes more flexible, but also not 
compatible.

● Dataset parameters can are given in TermInfo, they can be also modified in the 
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Flexible evolution bindings 
● Similar to ReactionTheory, evolution codes 

are based on a BaseEvolution class
● Evolutions provide computations of the PDFs, 

αS, and other parameters based on 
PDFdecomposition, external input, or other 
evolutions.

● xFitter job can have several or no evolutions 
(for reactions such as TensorPomeron)

● The extended flexibility simplifies fits involving 
combination of several targets, e.g. pp, ppbar, 
pPb, etc. 
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Changes in the minimizer
● Parameters are now specified in 

parameters.yaml file, with the syntax loosely 
following the one from minuit

● Parameters can be also provided as functions 
of other parameters

● Parameters are then controlled by minimizers, 
two of which are interfaced: fortran Minuit and 
CERES.

● More strict checks of the convergence 
compared to previous versions 
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From autotools to cmake

(from Ivan’s slides https://indico.desy.de/event/25055/contributions/55814/attachments/36157/45265/status-master_1.pdf)
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https://indico.desy.de/event/25055/contributions/55814/attachments/36157/45265/status-master_1.pdf


Improved validation

● Automatic validation of all pull requests / nightly builds
● Tests with minimal and full installation, including all dependences
● Most of functionality covered, plans to extend further.
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Release strategy

● 2.2.0 should be released at 
the workshop or shortly 
after

● 2.2.1 will target issues 
discovered with 2.2.0

● Few items moved from 
2.2.0 to 2.3.0

● Further changes are to be 
discussed, including major 
update of data interface 
and chi2 computation.
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Workshop goals 
● Discuss xFitter software developments, finalize release 2.2.0, decide on 

2.3.0
● Discuss xFitter developers’ team ongoing and potential future analyses.
● Finalize Snowmass contribution
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Workshop agenda

19Status and user’s reports Ideas for future

Snowmass paper and AOB


