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Largely based on J Faltova presentation at Oct 2019 FCCSW workshop

https://indico.cern.ch/event/839794/contributions/3567938/attachments/1918688/3173539/fccsw-gaudi_Oct2019.pdf


Gaudi

● The Gaudi project
“Open project for providing the necessary interfaces and services for building HEP 

experiment frameworks in the domain of event data processing applications. The 

Gaudi framework is experiment independent”

● Originating from LHCb. Used by
○ ATLAS, Daya Bay, GLAST (Fermi Gamma-ray Space Telescope)

○ FCC, Key4HEP

● Data processing framework designed to manage experiment workflows
○ Separate data and algorithms; well defined interfaces
○ User’s code encapsulated in Algorithm’s, Tool’s / Interface’s, Service’s
○ Different persistent and transient views of data

● C++, with Python configuration
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Gaudi links / doc

● http://gaudi.web.cern.ch/gaudi/

● ReadTheDocs
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http://gaudi.web.cern.ch/gaudi/
https://gaudi-framework.readthedocs.io/


Gaudi Architecture

● Goal: insulate physicists from software specific details such as low level libraries, 

I/O, graphics, ...

● Keep it simple

of use
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Gaudi Components

5Gaudi and FCCSW, Sep 2020



Gaudi in words

● Application Manager schedules algorithm execution

● Relevant functionality implemented as

○ Algorithms

● Algorithms are written in terms of

○ Tools

○ Interfaces

● Everything makes use of

○ Services 
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Algorithm

● Function

○ Take input data, manipulate it and produce new output data

● Main features

○ Configurable
■ Initialize() – called once at the start of the job
■ Execute() – called once per event
■ Finalize() – called once at the end of the job

○ Uses Services and Tools
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Tools

● Function

○ Smaller pieces of code doing one particular thing (e.g. energy 

calibration, emulation of electronic noise)

● Main features

○ Can be called many times per event
○ Configurable
○ Private or public

■ Private
● owned / accessible only by the component creating it

■ Public
● owned by the framework and accessible globally
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Interfaces

● Description

○ Abstract class where all the methods are pure virtual

● Used for

○ Different tools can implement the same functionality (e.g. vertex 
creation)

○ Factor out common properties or methods of different tools
■ Implement common base class as interface

○ The choice of which tool to use can be done via the job options at run 
time
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Services

● Description

○ Support a given functionality of general interest

■ E.g. Job Options Svc, Message Svc, Event Data Svc,

Histogram Svc, Ntuple Svc, Detector Data Svc 

● Created by the framework to provide global functionality

○ Users do not need to care
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Code structure of FCCSW
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FCCSW github landing page
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https://github.com/HEP-FCC/FCCSW

https://github.com/HEP-FCC/FCCSW


FCCSW in words

● Core component: FWCore
○ Provides connection with data stores

● Functionality by category
○ Detector, Generation, Sim, Reconstruction

● Each category contains packages
○ E.g. Sim/SimDelphesInterface
○ And category specific documentation (markdown files in folder doc) 

● Each package has the follow minimal components
○ src/components, folder with code files {.h, .cpp}
○ options, folder with job options files {.py}

○ CMakeLists.txt, file with {build, install, test} instructions
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Code style guidelines for FCCSW

● Code style guidelines

● Variable names
○ Meaningful names
○ Members variables start

with m_, constant with k

● Function names
○ Functions names begin with

lower case; capital letter for
each new word

● Rules for class, functions
declaration, header files

● Automatic check
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https://github.com/HEP-FCC/FCCSW/blob/master/doc/CppCodingStyleGuidelines.md


Example: Reconstruction
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Example: Reconstruction
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Example: Reconstruction: doc
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File: Reconstruction/doc/RecCalorimeter.md



Example: Reconstruction: RecInterface
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File: Reconstruction/RecInterface/RecInterface/INoiseCaloCellsTool.h



Example: RecCalorimeter
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Reconstruction/RecCalorimeter

Reconstruction/RecCalorimeter/src/components



Example: RecCalorimeter tool
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Reconstruction/RecCalorimenter/src/components/NoiseCaloCellsFromFileTool.h



Example: RecCalorimeter algorithm
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Reconstruction/RecCalorimenter/src/components/CreateCaloCells.h



Example: RecCalorimeter options
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Reconstruction/RecCalorimenter/tests/options: collection of jobOptions files
(can be used in software tests via proper definition in CMakeLists.txt)



How do we run all this?
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Schematic overview
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fccrun

● fccrun provides

some overall option

● Python jobOptions

scripts are

self-documenting

(algorithms run are

also shown)

● Processing requires the specification of a minimal full set of options 
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Summary

● FCCSW is a Gaudi project
○ Profits exploits all the built-in functionality of the framework 

● Users
○ No need to know internals, just understand functionality

● Developers / contributors
○ Need to understand

■ How {algorithms, tools, services) work (C++)
■ How jobOptions work (Python)
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