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ACAT 2008 Workshop
• 138 worldwide participants

• Plenary sessions (18 talks)

• 3 Parallel Sessions 

1. Computing Technology (27 talks) 

2. Data Analysis (26 talks)

3. Computation in Theoretical Physics (21 talks)

• Round Table discussion (on multi-core)
See agenda on Indico: http://indico.cern.ch/conferenceTimeTable.py?confId=34666 

http://indico.cern.ch/conferenceTimeTable.py?confId=34666
http://indico.cern.ch/conferenceTimeTable.py?confId=34666


Outline
• Highlights from Data Analysis, algorithms 

and tools (session 2) 

• MultiVariate analysis methods 

- one plenary talk + 9 parallel talks  

• Parallelization, multi-core 

• Summarize some interesting plenary talks

• Many interesting  talks spanning various 
subjects

• Apologize for not mentioning many of 
them (from Session 1 or 3)



Multi-Variate Methods 
• Very nice plenary presentation from H. 

Prosper on MVA

• Various presentation on multivariate analysis 
methods in Session 2 (Data analysis, 
algorithms and tools)

• MVA methods are gaining acceptance

• getting attention from LHC experiments

• This year less emphasis on new classifiers

• Presentations on example of usage and 
comparisons between methods



Examples of  MVA 
(from H. Prosper talk)

NN reflects better 
non linear sharing 
of energy among 

calorimeter towers

CMS Hadron Calorimeter Resolution 
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Multivariate Methods in Particle 
Physics Today and Tomorrow

(H. Prosper)
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TMVA
• Most popular packages in the community

• New version next year with various nice 
new features: 

• Support for regression in addition to 
classification

• multi-class classification

• automatic tuning using cross validation

• generic boost or bag of any classifier

• new method PDE-FOAM (separate talk)



TMVA (J. Stelzer)



PDE FOAM (D. Dannheim)

Discriminant 



Others MVA Packages



RIPPER 
(R. Britsch)

• RIPPER algorithm

• classification of events using collection of if-then rules 
(direct rule based classifier)

• Instance weighting according to cost

• assign cost to wrongly (or corrected) classified instances

• Use Bagging

Example: LHCb MC Λ→p+ + π- 



Examples of MVA Applications
Tau Identification in ATLAS using MV tools (M. Wolter)

NN



Examples of MVA Applications



Decision making tool based on 
critical information

Relevant PARADIGM criteria 

Paradigm (S. Gleyzer)
A Decision Making Framework for HEP

Lower the GF: lower loss of classification power 
from removing a subset {S’} from {V}

relative quality of 
variable (signed)

Global Loss 
Function



Paradigm (S. Gleyzer)



Feature Selection Algorithms
(G. Palombo)



Gene Expression Programming
(L. Teodorescu)



Data Analysis
• Improvements in ROOT fitting and 

minimization (L.M.)

• Goodness of fit test for weighted 
histograms (poster by N. Gagunashvili)

• Parallelization of fitting and minimization 
(A. Lazzaro) 

• split likelihood calculation (in RooFit) and/or 
derivative calculation in Minuit2

• used MPI and/or openMP



Visual Physics Analysis
(Tatsiana KLIMKOVICH)

• VISPA:  a novel concept for visual physics analysis

• use GUI to design analysis
• can export to Python (create Python analysis modules)



Languages, 
Interpreters, etc..

• T. Johnson: Java based software for High-
Energy and Astro-physics

• C. Lattner: Introduction to the LLVM 
Compiler System

• Axel N.: The role of interpreters in HPC

• Axel N.: C++ and Data



C++ and Data
(Axel Naumann)

• Overview of C++ reflection and dictionary

•  Dictionary size and coming optimizations



Session 3
(Computation in Theoretical Physics) 

• Geant4 talks (V.N.Ivanchenko)

• Recent Progress of Geant4 Electromagnetic 
Physics and Readiness for the LHC Start

•  Hadronic Physics in Geant4: Improvements 
and Status for LHC Start

• MC generators in CMS (P. Bartalini)

• LCG Generators (M. Kirsanov)

• Statistics (S. Bityukov)

• Two approaches to combine significances



Blue Brain Project
(F. Schürmann)

• EPFL project in collaboration with IBM

• Reverse-engineer the mammal brain 

• reconstruct and simulate neurons based 
on large amount of experimental data 

• model connections and build neural 
circuits

• simulate microcircuit (brain activity)

• massive parallel computation

• use supercomputer (IBM Blue-gene) 



High-Precision Arithmetic and 
Mathematical Physics

(D. Bailey, LBL)

• Examples of applications 
requiring more extended 
precision (double-double or 
quad-double)

• supernovae simulations

• climate modeling

• planetary orbit calculations

• Coulomb N-body atomic 
system simulations 

see http://en.wikipedia.org/wiki/Bailey-Borwein-Plouffe_formula

High precision software


