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What does event processing mean?
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How are the categories represented?

Contributions by category
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Some of the categories overlap (e.g. multicore algorithms)
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Memory Controller

Processing on multicores

Processing on GPUs

BT Common frameworks
D) R o) o we) ol
;".’;3’.1‘.7:’.‘;;1«;3;2,@1‘

LA SRR

Simulations

Reconstruction algorithms

var dsname = “JetStrean’; Get
var files = DatasetFinder.FindROOTFilesForDs(dsnane);
access to

var data = ROOTLINQ.QueryableCollectionTree.Create(files); a TChain .
var p = from evt in data

from § in evt.Jets [ Alljets with

where Math.Abs(j.Eta) < 2.0 Inl < 2.0

select j;
p.Plot("jetpT”, "Jet pT", 100, 0.0, 100.0, j => j.Pt / 1000.0); [ENTIIVRINICRRY
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Processing on multicores is
becoming a necessity

History: Parallelization of processing steps first mentioned in CHEP2010

summary
CMS investigates Sl Limpie Jones

Creates group to wait for both data requests

threading frameworks

:
T1bdispatch (Apple): = m

lightweight task queues with
dependencies

s Threaded Framework 64
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for more improvements
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https://indico.cern.ch/contributionDisplay.py?contribId=194&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=194&confId=149557

Parallelize SuperB Fast Simulation Corvo

Use Intel Threading
Building Blocks (TBB)
and SuperB framework

=2 Cores
W4 Cores
w8 Cores

m 16 Cores

W32 Cores
64 Cores
1128 Cores

Number of Threads

Dependencies

make parallelization
difficult

These can run
in parallel

Parallelize Particle Reconstruction (KFParticle) Kulakov

[ ] [ ]
Structure of KFParticle Parallelized with TBB
" [ oo [ (]
Low level (for developers, basic Linear scalability on multicore machines
functionality)
+ Transport functions 30000 - :
+ Calculation of distances and Z " i
deviations between particles, a U S ed bY s L : : Ly Aﬂ“‘;‘
particle and a point = " a4 IntelE7-4860227GHz ... . Ll
- KF mathematics ALl C E an d = L ‘
+ Constraints i VYOI
C BM 20000 | B — M‘MA
- e N
Intermediate level (for advanced i “‘A“‘;‘ i
users) 15000 ; uAk‘ '
+  Feasibility studies I Pt
+ Reconstruction of particles il AV
» Reconstruction of decay chains 10000 e “AA“
" | Pooaatt
- - - I i e :
High level or KFParticle-Light (for i 5 “mg‘
users and triggering) 5000 —“a“
+ Reconstruction of standard decays I “ﬁ
(K%, hyperons, D°-mesons,...) s “A‘
» Reconstruction of event topology 0 = L b b b b b b |
+ On-line selection of events 0 10 20 30 40 50 60 70 80

Number of logical cores

Given n threads each filled with 1000 events,
run them on specific n logical cores, 1 thread per 1 core. 7
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https://indico.cern.ch/contributionDisplay.py?contribId=287&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=287&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=480&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=480&confId=149557

Re-thinking Particle Transport Carminati

in multicore environment 3l BAD NEWS: TAILS... TAILS... (P
Complete rethinking required ) \f/i”
to take advantage of new hardware o VE i
Geant, 2 2005
e.g. propagate particles in the same
volume all together (blur the boundary between o R R b LU
eventS) time i
.......... T
But i/o can be troublesome il e e
' von Gemmeren ¢ . R
g C T e
— e
ATLAS tests different Root i/o configurations and " ‘
investigates multicore issues o ‘ .
e.g. zip level, autoflush, basket/branch organization (e.g. T T, e
reduce the number of events per basket)
Beware of decompreSSing the same basket mU"iple fimes :'.::::::::::[:;:;::;::tN+1] —
L N
Careful optimization of event data storage and Root i/o o e R =
configuration is necessary e e e T
8
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https://indico.cern.ch/contributionDisplay.py?contribId=285&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=285&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=378&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=378&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=377&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=377&confId=149557

Multicore processing summary

Multicore processing is becoming a necessity
Many tools exist (libdispatch, TBB)
But there are some caveats (i/o)

CHEP2013 Prediction: Lots of reports about success of deep
parallelization of algorithms
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Processing on GPUs

GPUs can be amazingly fast for suitable algorithms
(100x, 200x, ...)

What algorithms are svitable? How to integrate into workflows?

History: First mention in CHEP10 summary

GPUs for and IceCube simulation Skarlupka

25 GB photon “tables’ library is
anti-Grid

Do calculation in GPU cluster for
photon propagation

150x speed improvement!

L
ic79det2

But can it be integrated in the simulation
workflow? iCTofilE0 | [iCTORIEL | (GcTofiit2 | | ic7Ofilt3 | | ic7ofiea

Working with Condor team to incorporate
GPUs in Condor cluster (configure, submit,  trashcan |
create GPU slots)

10
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https://indico.cern.ch/contributionDisplay.py?contribId=157&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=157&confId=149557

GPUs in software trigger for PANDA /CBM Al-Turany

No hardware trigger! Reduce 1 TB/s to 1 GB/s with realtime reconstruction at
107 events/s! Estimate 60K cores/experiment needed!

We start usme'more GPU specific features:

CBM: NVIDIA GPUs, use  Texture memory for ield maps T e el
texiure memory |'O hOId Track propagation (RK4) using PANDA Field Track propagation (RK4) in magnetic field on GPU ‘= ‘i;
[Emoiagn] o
magnetic field (interpolation 1000 a0  mssoer 8
I 8800 GT Tesla (CPU/GPU)
for free.) 100 —— 1o 35006 11
o IPEE 3

15

4.4
100 m 12.3-

10 T 0= == i~i=i—r
PANDA: Compare GPU to i l I i I I I 0 14-5= >
° ° ) yAs] 18.5
FPGA Helix tracking L 1000 21 34
Cllgorii'hm; I‘eWI‘iﬂ'en fOI‘ GPUS TTTERA igzg 51 TrackPropagatiopeedup

Speedup : up to factor 175 by a factor 40

For track finding: GPU is 200x faster than CPU NOTE: GPU code still need optimization
GPU is 30% faster than FPGA

Feasibility study for GPUs in TMVA Washbrook

MLP Classification Time: Increasing Layers
Intel Xeon X5560 + Nvidia Tesla C1060, Small event sample

250

Studying MLP (multi-layer perceptrons)

artificial neural networks first . /

Can’t parallelize training by events - _
Instead parallelize by neurons L Le=T

[
wi
o

Trafhing Time (sec)
i3
|
|
A

|
|
|
|
|
|
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0

-
GPUs win for complex NNs ==~ 0 1 : ; : 5 :

—— MLP (N+5)—#— GPU-based MLP (N+5)—#— MLP (N+10)—a— GPU-based MLP (N+10) Jumber of Layers
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https://indico.cern.ch/contributionDisplay.py?contribId=353&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=353&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=492&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=492&confId=149557

GPU processing summary

Speedups are incredibly tantalizing and looks like in reach

CHEP2013 Prediction : GPU processing matures and will be fully
integrated into workflows

A. Lyon, Event Track Summary, CHEP 2012 @ NYC
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Common frameworks

A Framework supplies services for analysis code: il
i/o handling, persistency, event data model, dispatching, <=7
object links, ...

Physicist can concentrate on algorithms and results

Big experiments have resources to write their own frameworks;
Small experiments may not

Several labs are offering many-experiment shared frameworks

[ J ([ ]
art: Common framework written by Fermilab SCD Green
PATHI [File Input Source] PATH2
< o [Filter Module A2] alibration
A “lite” forked version of the CMS framework BN o Calbrator
[Reco Module X|
Used by Fermilab Intensity Frontier Experiments [t h — ~
(NOVA, g-2, Mu2e, LBNE, MicroBoone) and e o~ I
- A [Analysis Module U]
inquiries from SuperB o
. . 2 Mode [File Ouput Stieam A
New for Fermilab SCD, sociology Daa Mode ol mdWorkdow Services

working out well so far 1 1 B

Configuration

New for this CHEP

13
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https://indico.cern.ch/contributionDisplay.py?contribId=354&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=354&confId=149557

FairRoot: GSI's common analysis framework Uhlig
FairRoot

Bq sed on Rooi‘ (Uses Ro of’s execufqble) Framework for simulation, reconstruction and data

analysis
Very flexible

PrOOf Compdfible, GPU SUppOI‘i‘ No executable

Use plug-in mechanism from Root to load libraries only when
needed

Experimenis wriile code (o | nd macros ihqt speciqlize Use Root macros to define the experimental setup or the tasks for

reconstruction/analysis

FdirRo Oi. e.g. CBM' PAN DA’ ASYEOS’ R3 B Use Root macros to set the configuration (Geant3, Geant4, ...)

No fixed simulation model
Use different simulation models (Geant3, Geant4, ...) with the

History: First mentioned in CHEP2007 summary same user code (VMC)

Florian Uhlig CHEP 2012, New

York 22.05.12

PandaRoot Spataro

o, =
( anda .
L Ean Code Design STT stand-alone STT+MVD+GEM
= * o5 Gevie STT + MVD + GEM
: G3vMC |—{ Geant3 | e Ny
[Geometry] [Vlrtual MC an 7 [ 2cew
G4VMC —{ Geant4 | )
.................................................................................................................. z F ly LT ““‘*«‘]// Be //
ok s - £ e T peer s
Application ] I0 Manager} Root files o O \ﬁgﬁz‘:::::gf/
processes ; S
1 Hits,
F 3 | rRO o) t Track [ Run Manager RTDataBase |y [T)igits' o o tdea) e W -
propagation ragss————
M.Al-Turany, Ry il
D.Bertini, ————
F.Uhlig, . m T o [ \
R.Karabowicz vent Magnetic | | TsQLServer @ 5T 5 cur  [aaxeep
Postgresql ' 0-08 o+ . : .
.......................................... SeeEssRswEREsEEemEsEREAR FEEEEE NS EEEEEEEEEEEEEEEEEEEEEEEEEEEES '00'077 MVD . —120
Hit _ . .
PandaROOt Producers \ CbmRoot 3 80
i R3BRoot i
\ Track a0
/ finding| || Sonet MPDRoot (NICA) °
ASYEOSRoot % 0.2 o.‘;t 0.8 1 ; 0
omentum e C. P GeV/c!
Panda Code/ EICRoot womentum ooVl —
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https://indico.cern.ch/contributionDisplay.py?contribId=431&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=431&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=394&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=394&confId=149557

Common framework summary

Labs are providing this important software to small experiments
Important collaborations with their experiments

CHEP2013 Prediction: FairRoot and variants become more
sophisticated; art matures with a large use base

A. Lyon, Event Track Summary, CHEP 2012 @ NYC
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Simulations

Accurate simulations are critical for achieving results

How do we know the simulations are correct?

How can the code be more efficient?

Geant4 Hadronic Physics and Validation Yarba

Validation of hadronic models, processes (model+xs) and physics lists

Compare models to each other in overlap regions and to experiments
and organize results nicely

FTF Validation — NA61/SHINE data Consolidation of Geant4 Validation Results (I) | http://g4validation. fnal.gov:8080/G4HadronicValidation
N.Abgrall et al., Phys. Rev. C84 (2011) 034604 New/improved models «<—> increased number of comparison vs data e
FTF improvement between 64.9.2 (--) and 64.9.4 (— ) e oo adrontaaatriasaaD oy L7520 I e
31Gev/c p on C % n+ + X 2 Most Visited~ *JGoogle &Fermilab {Fermi Linux r/mail/?logout&hl=en =
=y o ...{., I * = PostgresSQL DB
3 i-t-ie 2 Collection of Tests: : .
€ 532 %an % Images, Tags, Descriptions, Abstract interface to DB:
g e s, References. etc. Java/JSP library - access
S 3 and management of objects
4 6 8 o 5 10 = ‘20 '\ I\
P (GeV/c) P (GeV/c)
2s 180 < 0 < 240 mrad 1:‘ 2s 240 < © < 300 mrad P y
S S Multiple Upload Utility .
% § i XML input Tomcat or Glassfish Server
£ E ., Web Application:
= E Display
Tools - upload, delete, edit...
= P (G:VIG) ‘ ° ° ° b P (GeV/c) z

History: Mention of GEANT validation at nearly every CHEP

16
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https://indico.cern.ch/contributionDisplay.py?contribId=578&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=578&confId=149557

Refactoring Geant4 for improved performance and accuracy

Coupling, Dependencies (must pull
in a big system, like geometry, to
test)

&l Smells
ki If it stinks, change it.

Grandma Beck, discussing child-rearing philosophy

Duplicated Physics
(same physics in different places)

M. Fowler, K. Beck et al.,
Refactoring: Improving the Design
of Existing Code

Lazy Class
Speculative Generality
Temporary Field
Message Chains
Middle Man
Inappropriate Intimacy

Alternative Classes with
Different Interfaces

Incomplete Library Class
Data Class

Refused Bequest
es

Duplicated Code

Long Method

Large Class

Long Parameter List

Divergent Change

Shotgun Surgery

Feature Envy

Data Clumps

Primitive Obsession

Switch Statements

Parallel Inheritance Hierarc
Maria Grazia Pia, INFN Genova

Duplicated Numbers
(same constants defined in
multiple places)

Myth of slow models
(a component algorithm can be
the culprit)

© ¢ ¢ O 0 O O ¢ O ¢ ¢

<
<
o

G4VProcess

mmmmmmmmmmmm

>> AlongStepDolt()

= AlongStepGetPhysicallnteractionLe
> AtRestDolt()
> AtRestGetPhysicallnteractionLengtt
> PostStepDolt()
> PostStepGetPhysicallnteractionLen

<<virtual== BuildPhysicsTable()

i

G4VDiscreteProcess
(from managment) )

Ph<<abstract>> GetMeanFreePath()

i

G4VEmProcess
from utils)

PGet ElectronEnergy Cut{)
PGet GammaE nergy Cut()
P*GetMeanFreePath()
P GetParticleChange()
P¥LambdaPhy sicsVector()
P*RecalculateLambda()
PSelectModel()
F¥SetBuildTableFlag()
F¥SetParticle()
PSetSecondary Particle()
PSetStartFromNullFlag()
“ActivateDeex citation()
“AddEmModel()
#BuildPhy sicsTable()
%ComputeCross SectionP erAtom()
®CrossSectionPerVolume()
“GetLambda()
$GetModelBylndex()
$MeanFreePath()
$Model()
®PostStepDolt()
®PostStepGetPhysicalinteractionLength()
$PreparePhysics Table()
#PrintlnfoDefinition()
%RetrievePhy sicsTable()
®SetApply Cuts()
“Setintegral()
%Setl ambdaBinning()
%Setl ambdaFactor()
®SetMaxKinEnergy ()
®SetMinKinEnergy ()
“SetModel()
“SetPolarAngleLimit()
StorePhysicsTable()
$UpdateEmModel()
P<<abstract>> InitialiseProcess()
%<<abstract>> IsApplicable{)
%<<abstract>> Printinfo()
const=> CurrentMaterial Cuts Couplelndex ()
<<const=> IsIntegral()
<=const>> LambdaBinning()
<const>> LambdaTable()
st>> MaxKinEnergy()
<const=> MinKinEnergy()
<const=> Particle()
<=const>> PolarAngleLimit()
<const=> SecondaryParticle()
<const>> SelectModelForMaterial()

erooereeed
rreeres 12
A 2

G4VEmModel
(from utils)

P¥SetCurrent Element()
®ActivateNuclearStopping{)
%ComputeCross SectionPerAtom()
%ComputeDEDX()

& ComputeMeanFreePath()
%CrossSection()
®GetModelOfFluctuations()
%initialiseElementSelect ors()
“Max Secondary KinEnergy()

% SelectlsotopeNumber()
%3electRandom Atom()
“®SelectRandom Atom()
®SetCurrent Couple()
“SetDeexcitationFlag()
%SetHighEnergy Limit()
$Setl PMFlag()
$SetLowEnergyLimit()
%SetParticleChange()
%SetPolarAngleLimit()
%SetSecondaryThreshald()
%< <abstract=> Initialise()

<<abstract>> SampleSecondaries()

<<gonst=> CurrentCouple()
<< >> GetCurrentElement()
>> DeexcitationFlag()

== GetName()

<<C == HighEnergyLimit()
<<const=> LPMFlag()

<const>> LowEnergy Limit()

>> PolarAngleLimit()

>> Secondary Threshold(
>> MaxSecondary Energ)

®
o
e
Sccc
<
<.
<.
*
%
%

omputeDEDXPeiVol
>> ComputeGeomPathLe

>> DefineForRegion()

>> GetParticleCharge()
== MinEnergyCut()

al>> SampleScattering()
=> SetupForMaterial()

POLOOOLOLEOOOEPEOT
tereeeeeeeoNLONLNR
ARNAAR AAAARAR AR

)
()

> ComputeCrossSectionPerAtom(;

lume()
ength()

l>> ComputeTruePathLengthLimit()
>> ComputeTrueStepLength()

> ComectionsAlongStep()

> Cross SectionPerVolume()

> GetChargeSquareRatio()

> SampleDeex citationAlongStep()

Prune, Trash and redo, Eliminate algorithms and use data

But none of this is easy, but one wins with with improved accuracy and

performance

A. Lyon, Event Track Summary, CHEP 2012 @ NYC
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https://indico.cern.ch/contributionDisplay.py?contribId=248&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=248&confId=149557

Simulations summary

Validation of physics becomes more sophisticated and better organized

Opportunities exist for improving accuracy and performance by
improving the code

Prediction for CHEP2013: Geant4 validation continues. Perhaps reports
of code improvements. Geant5?

A. Lyon, Event Track Summary, CHEP 2012 @ NYC
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“Swimming” to correct lifetime bias from LHCb trigger

Cattaneo

Trigger selects on heavy flavor long
lifetime, thus sculpting the lifetime
distribution — needs to be understood

Replay each event through the
trigger, varying the lifetime

Obtain event-by-event lifetime
acceptance function

Run the actual HLT code offline
(reproducible software trigger is key)

Avutomated job handling for
swimming

Processed 100M events (1%)

A. Lyon, Event Track Summary, CHEP 2012 @ NYC

Entries / 0.05 ps

Swimming in action

accepted?
1=yes
0=no | :
T
tmin tmeas
10° g
LHCb :
Two body charm §
10° mixing and CPV
LHCb-PAPER-2011-032

Decav time (ps)

Because we can reproduce the
trigger decisions offline, we
can measure lifetime biases
in a data driven way offline

Get an event-by-event
acceptance by replaying the
trigger decision for the
full range of possible B/D
lifetimes

No trigger emulation
needed, correct alignment
and detector conditions
automatically taken into
account.

0
..............................

T
LHCb Preliminary, \'s = 7 TeV —+— Data

— Fit

—— Bs—KK

—— Background
Bs»KK lifetime (37 pb-!)
Trk = 1.440 + 0.096 (stat) + 0.008 (syst) £ 0.003 (model) ps.

LHCb-PAPER-2011-014

o0
o
T[T [T [T [T [T [T [T [T oo

0 | YR RTRTIN W O SR
0 2 4 6 8 10 12 14
proper time [ps]
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https://indico.cern.ch/contributionDisplay.py?contribId=148&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=148&confId=149557

Continually Operating GEM-TPC at FOPI spectrometer, GSI Rauch

GEM-TPC Reconstruction Chain Clustering Pattern Recognition PR Performance Event Deconvolution Conclusion

@ Target Pointing m

Technische Universitat Minchen

GEM-TPC Reconstruction Chain Clustering Pattern Recognition PR Performance Event Deconvolution Conclusion

@ Conclusion Tum

Technische Universitat Minchen

3-dimensional clustering and pattern-recognition algorithms for a high-rate GEM-TPC
Efficient at high track densities
Finds all kinds of track topologies.
Robust against drift distortions.

Excellent seed values for event-deconvolution and track-fitting
Event-deconvolution feasible

@ Tracks with their POCA close enough to the IP survive.

@ With this technique, the amount of background tracks can be reduced by almost one order
of magnitude.

@ In this step it is more important to retain all physics tracks than to reject all background
tracks.

Johannes Rauch on behalf of the GEM-TPC Collaboration — Pattern Recognition in a High Rate GEM-TPC

Belle Il Inner Tracking Nadler

New inner tracker (6 layers
of silicon)

SHEPHY  woducton o o

Insfitut 0 Hochenerglephysik

Summary of results

Very low momentum tracks, and

@ At moderate track energies BG detection works very well

stro ng maierial effeCis even if a track candidate contains as much BG as real hits

and the o of Impact parameters is only increased by 13% to
20%

Background detection with a " iy no efect on the impact pramerere,
De.l.er 1) i A i s.l.ic A nnea I i ng F i ".er @ At low track energies the picture is worse. The main reason

is the strong MSC.
(iferqi‘ed qumqn fi"‘er wii‘h weig hi‘s @ BG detection very different depending on layer: 2 still quite

° good, 6 comes close to random guessing
and annealing)

Moritz Nadler 22 /23 HEPHY Wien & Belle Il Collaboration

20
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https://indico.cern.ch/contributionDisplay.py?contribId=175&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=175&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=66&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=66&confId=149557

Medical Imaging Inspired Vertex Hageboeck

Detection
e.g. find primary vertices for i —

Comparison: HEP & PET

Results
HEP Positron Emission Tomography
Problem Position of reaction/interaction Position of tumor o Mi IS @ promising new ansatz fOI’ vertex flndlng at hlgh |um|n05|t|es /
Data Tracks Photon pairs from ete™ — v~ :
Amount of data < Ny /Vix>= 20 > 108, more is better Wlth many traCkS
Methods Adaptive fitting / Topological finding  Filtered Backprojection c o : Ont 2.0
T tion @ Comparison to adaptive vertex fitter (conditions similar to

ATLAS/CMS)
Higher efficiency and purity at LHC design lumi 4+ beyond
Much faster for high numbers of tracks / vertices (linear)
No advantage at low numbers of vertices

Outlook:

@ Fit found vertices to improve resolution

@ Study effects of non-Gaussian track errors

A @ Applicable to b-tagging / boosted Higgs?

05/24/2012 3 /16

Ramp filter:

21
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https://indico.cern.ch/contributionDisplay.py?contribId=429&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=429&confId=149557

Reconstruction algorithms summary

Many novel new algorithms presented

Prediction for CHEP201 3: Introduction of new algorithms is a constant at
CHEP

A. Lyon, Event Track Summary, CHEP 2012 @ NYC
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Everything else

Functional/declarative language for Root plotting Watts

Your postdoc has all the fun? Your student thinks you can’t make a plot?

var dsname = "JetStream”;

var files = DataSetFinder.FindROOTFilesForDS(dsname);
access fo

var data = ROOTLINQ.QueryableCollectionTree.Create(files); a TChain

var p = from evt in data

from j in ewvt.lets All jets with
where Math.Abs(j.Eta) < 2.8 |n|‘< 2.0
select j;
p.Plot("jetpT”, "Jet pT", 108, 8.0, 180.86, j => j.Pt / 10806.8); Plot p7 in GeV

Use C# (.NET language) Caching

with Language Integrated . .

Query (LINQ) Composability (reuse selections,

make dynamic selections)
SQL like queries Compatible with PROOF
Expressions translated to C++ Have thought? Plot it in minutes

(for the professor - don’t tell the postdocs & students :-)
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https://indico.cern.ch/contributionDisplay.py?contribId=383&confId=149557
https://indico.cern.ch/contributionDisplay.py?contribId=383&confId=149557

Everything else summary

Interesting ‘“‘everything else’ posters:
Physics data processing with protocol buffers
Creating 3D content in PDF
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Summary of Event Processing

Excellent talks and posters on a broad range of topics
Congratulations to all contributors!

Enormous effort occurring in all of these areas

The general tone: Our software works, but we need to make
it go faster! Speed Matters!

Multicores and GPUs are the answer
CHEP2013: The parallelization solutions will come to fruition

Smaller experiments will take advantage of these improvements
with common frameworks

Geant4 physics and code will improve; Geant5?
Sophistication of algorithms continue to increase (not necessarily complexity)

Professors make all the cool plots - postdocs/students get scooped :-)
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