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AIDA2020 and AIDA++

Graeme A Stewart

Based on the WP3 summary sides from Frank Gaede and Witek Pokorski
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Content

• European Union Horizon 2020 Project

• Advanced European Infrastructure for Detectors at 
Accelerators

• Four year project with €10M of EU funding

• 2:1 ratio of beneficiary commitments (i.e. €20M from institutes)

• Now in a 1 year “no cost” extension period

• Many work packages on sensors (Si, Gas, Cryo Liquids), 
detector mechanics and cooling, data acquisition, test beams 
and irradiation facilities

• Also a work package on Advanced Software (WP3)

• Coordinated by Witek and Frank

AIDA2020

https://aida2020.web.cern.ch/
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Content

• 2019 Annual meeting held in Oxford at St Anne’s College, 
2-5 April
• Gabriele, Graeme and Witek present for EP-SFT

AIDA2020

https://indico.cern.ch/event/773447/overview
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• Advanced simulation and reconstruction for HEP
• To address current challenges of multithreading, parallelization and vectorization 

• Core software
• Geometry 

• DD4hep and USolids extensions

• Alignment and conditions data 

• Event Data Model and framework extensions

• Simulation
• DDG4: Geant4 based simulation toolkit

• Reconstruction
• Advanced tracking tools

• Advanced particle flow algorithms
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WP3 Overview
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• Develop software that is needed for projects: LHC upgrade, ILC and 
CLIC, FCC or neutrino programme

• Focus on generality and re-usability already in design of the 
software 

• Tools should address the current needs and at the same time be generic 
enough to be applicable for other/all HEP experiments 

• Seek collaboration with HEP Software Foundation (HSF)  
• Some packages are already official HSF projects 

• Partners: 
• CERN, DESY, LAL (Paris Sud, IN2P3), LLR (École Polytechnique), University of 

Manchester, University of Cambridge 
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General Philosophy
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WP3 Overview

• List of Tasks and Deliverables

http://aida2020.web.cern.ch/activities/wp3-advanced-software
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4nd Annual Meeting WP3 session



2020 DD4hep - goals
M.Frank

Task 3.2



2020 DD4hep - new developments
M.Frank

Conditions data

• New approach to provide aggregated 

conditions for each object (detector 

element)

• handles both static data and time 

dependent data 

• supports multi-threaded 

processing without locking

Task 3.2



2020 DD4hep/DDG4 - goals
A.Sailer

Task 3.5



2020 DD4hep/DDG4 - new 
development

Task 3.5



2020 Usolids/VecGeom
- goals G.Cosmo

Task 3.2
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2020
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USolids/VecGeom
– new development

• Improved tessellated solids performance by exploiting SIMD 

instructions

• O(10) speed-up

• Mutli-unions re-implemented in VecGeom using technique based 

on Bounding Volume Hierarchies (BVH)

• 2x – 4x speed up

• VecGeom implements automatic conversion of classic 

Boolean union of volumes to the new multi- union structure  

• Interfacting VecGeom navigator to Geant4

• will be done in two steps

1. Simultaneous existence of Geant4 and 

VecGeom geometry with necessary 

synchronization/translation of states/objects

2. full integration with no intermediate layer 

G.Cosmo

Task 3.2



2020 Alignment toolkit 
- goals B. Mitreska

Task 3.3



2020
Alignment –

new development B. Mitreska

• web application created using 

Python’s flask framework to help 

manage the large number of runs 

and check the alignment status 

summary page

alignment quality 

• VELO alignment using material interaction studied 

on a simulation sample 

• Create a 2D map of the VELO using 

secondary vertices of interaction with the 

VELO material

• alignment evaluation was used to 

determine the variation of the VELO 

half position as function of the 

temperature 

Task 3.3



2020 EDM Toolkit - goals
F. Gaede

• new EDM toolkit developed in AIDA2020 in the context of FCC allowing re-use 
by different HEP groups

• solving the problems of overly complex, deep object hierachies with many 
virtual function calls and non-optimal I/O performance

• exploiting C++ objects <-> Plain Old Data structures duality

• implementation

• the three PODIO layers

Task 3.4



2020 EDM Toolkit 
– new development F. Gaede

Ongoing work:

• implementation of direct binary I/O 

making use of array-of-POD 

• implementation of HDF5 I/O layer 

benchmarking of LCIO vs 

pLCIO ongoing

And also:

Task 3.4



2020 Framework Extensions 
- goals                 H.Grasland

Task 3.4



2020 Framework Extensions 
- status           H.Grasland

However…

So…

Task 3.4

Deliverable 3.5, Milestone 91 Postponed



2020 Advanced tracking tools 
- goals F.Gaede, H. Grasland

A Common Tracking 

Software (ACTS) released 

as open source software

Task 3.6



2020 Advanced tracking tools –
news (ACTS) F.Gaede, H. Grasland

presented at 

CHEP2018

DESY ACTS activity:

Task 3.6
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Deliverable 3.7 Postponed



2020 Framework Extensions 
MarlinMT - goals R. Ete

Task 3.4
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2020 Framework Extensions  
MarlinMT - news R. Ete

Task 3.4
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2020 Advanced PFA - goals
S.Green

Example: Liquid Argon Time 

Projection Chambers (LAeTPCs):

Task 3.7



2020 Advanced PFA - news
S.Green

• large amount of work has gone into a recent note describing the 

CLIC detector performance using PandoraPFA

• wide range of studies: Particle ID Efficiencies, Performance of 

jet reconstruction, Performance of missing transverse energy 

reconstruction,Di-Jet mass separation

Task 3.7
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AIDA-2020 Advance Software WP3 addressing core, simulation and reconstruction software for 
HEP

SFT group was involved in conceptualization, management and development

All of the WP3 tasks are in a good state

Good progress on the software development - good communication between partners 
(regular phone meetings)

All milestones and deliverables achieved on time

Two deliverables moved to year 5 and no problem foreseen to achieve them

In both cases external factors were a significant issue

Year 5 can be useful

Polish code, improve documentation

Maintain the development community that has grown up

Graeme’s SAB observations that most successful projects were ones that had excellent development 
work in areas that were focused and offered a clear migration path 

Sometimes this took 2 rounds of AIDA support!

Summary of WP3
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• AIDA2020 management team have been in discussions with Brussels about 
follow-up projects

• Target FP8 Call 5 “to foster the innovation potential of research 
infrastructures”, INFRAINNOV-04-2020

• Innovation  in light source technologies

• Innovation in detector technologies

• Innovation in accelerator technologies

• Deadline March 17, 2020
• Expression of Interest call May 2019

• Open community meeting September 2019
• Proposal team to form, scrutinise EoIs

• New project could start end of 2020

• See these slides for a bit more background discussion

• For Advanced Software we plan a F2F meeting at CERN 17-18 June

AIDA++ (Tentative Name)
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https://indico.cern.ch/event/773447/contributions/3371761/attachments/1824827/2986051/AIDA-2020-4thAM-Discussion.pdf
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• Address questions of innovation and integrated activities

• Software timelines not constrained in the same way as detectors
• HL-LHC targeted developments certainly still possible

• However, the path from development to robust production can be long

• Key drivers:
• Increased event rates and complexity for new experiments

• Need for high precision physics – standard model deviations

• CPU pre-core improvements ~stalled

• Accelerators are part of the landscape at computing centres (espc. HPCs)

• New software techniques arise – machine learning

• Project ideas:
• DD4hep and geometry/alignment tools – what’s needed next?

• Foundational libraries for low level (VecGeom/Core/Math)

• Efficient reconstruction algorithms: ACTS, Advanced Pflow

• EDMs for the accelerated landscape

• Frameworks to bind them all together

Advanced Software++
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