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ba3oBoe 10 aetekTopa

Bb1no nposeaeHO HeCKOMbKO COBeLLAaHUM B paMKaxX pabouumii rpymnnbl N0 MOAETMPOBAHUIO
X Haw pecypc no nroasm orpaHuyeH,
X efUHCTBeHHas BO3MOXHOCTb UCMOSb30BATL MAKETbI KOTOpbIe:
NUCNOMb3YHOTCS U Pa3BUBArOTCA ANA ApYrux 60nblUMX NPOEKTOoB
ABNAFOTCA Ae-PaKTo ctaHaapTom B HEP
B kayecTBe 6a30BOro cOPTA AN MOAECNNPOBAHUA AeTeKTopa/pekOoHCTpykLUmu SuperCTau
6b110 BLI6PAHO:

ROOT, Geant4 - 6e3 anbTepHaTUB \ S =

w O < R

-

. 3 . 2 S 28

Gaudi - (PperMBOpK 06paboTkU CObLITUM O ad & -

() (9 O %

HepMC3 - uHTepgpeunc B3aMMoaencTemusa reHepatopos } E S

PODIO - mogenb aaHHLIX (EDM) SEE

DD4hep - onucaHwe reomeTpum Ans Leneu S g S

S

MOAEINPOBAHUS/ PEKOHCTPYKLIMM 5 0 e

cmake - cucTema cbopku compTa ) - E
git - peno3uTopum Ha ocHoee Gitlab (http://git.inp.nsk.5u)

Wlkl y e-mClll pClCCbIJ'lKC( (https://star.inp.nsk.su/mailman/listinfo/ctd-software)
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https://indico.cern.ch/event/556692/contributions/2484280/
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i Mogenb faHHbIX COObITUA ¢
aket PODIO - Plain Old Data I/0O: AATA-LeHTPUYHAa Moaesb AAHHBIX
+FCC-EDM(Habop rotoseix knaccos) 6e3 NepensbbLITKA C++-OBCKOU abcTpakumaumm

Event Data Model| (FCCSW decision)

After reviewing existing solutions:

LHC experiments: Complicated and not extractable fc§emg;i§k
Linear Collider 1/O: Starting point, hard to adapt - float chi2

- unsigned ndf
OneToManyRelations:

- fcci:TrackCluster clusters
- fcc:i:TrackState states

Decided to invest: Plain Old Data I/O (PODIO)
Focus on re-usability and flexibility @

user interface

Code fully generated from text files _
Simply describe your data, PODIO does the rest Ll l (sg=ns :LZ:::(;Z":::(ZT
Easily adapt data model to changing requirements TrackObj

Python & C++ supported on the same footing e i il

+ clusters: vector<Cluster*>

o ROOT Object Browser x
OCHOBHOM nOTpe6MTenb FCCI 1 Browser |F_ile Edit Yiew Options Tools Help
4 Files | Carwas_1 (] |
paCCManM Ba'-OT LHCb, LCIO Y 2 Draw Options - allGenParticles.core.p4.px o
L |{Z3R00T Files - E Enlries
E---ﬂgoutputmoot H 35:_ r;\lzagev 2 7Me-10
= [ |events E -
Lf_l--zﬂal 1GenParticles , Y=
----- hallGenParticles E
o v B allGenParticles L=
----- 11GenParticl : =
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https://indico.cern.ch/event/505613/contributions/2228322

Event data processing framework o

B kauecTBe mpeiMBODKA Ans 06paboTku cobbITuii BbbpaH naket Gaudi

Gaudi in a nutshell

e Gaudi is an event based experiment data processing framework

o Designed to marshall physics code in an organised way to manage experiment workflows

e QOriginally developed by LHCb ~2000

o Later adopted by ATLAS

o Other users: Daya Bay, LZ, FCC Atlas, LHCb, FCC, ...
e [Essential concepts are Tak n B 6onblwOM KOonuYecTse

o  Separate data and algorithms APYTUX 3KCNepuMeHTOoB
Different persistent and transient views of data KMAO-3, BESIII n T.A.

O
o User code encapsulated in Algorithms and Tools
o Well defined interfaces

e (Codein CERN GitLab

o https://gitlab.cern.ch/gaudi/Gaudi

Ncnonbsyetca kak B LIEPH-e:

http://gaudi.web.cern.ch/gaudi/
https://Incb.github.io/developkit-lessons/first-development-steps/02a-gaudi-helloworld.html
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http://gaudi.web.cern.ch/gaudi/
https://lhcb.github.io/developkit-lessons/first-development-steps/02a-gaudi-helloworld.html

Was

byayuiee Gaudi framework

BypHO pasBuBaeTca B nocnenHee Bpems:
B pamkax 6onee TecHou koonepaumm ATLAS « LHCD,
ANS CTAHAAPTU3ALUU U napansenbHou 06paboTKkM Ha MHOMUX a4pax

Concurrent Gaudi processing sketch

e Essential idea is simple

Exploit parallelism
between events
Within events
Within algorithms

Of course, there is a lot
of devil in the details...

BEKTOP pA3BUTUA.

Code cleanup, modernization to c++17

Colours represent different events, shapes different algorithms par'allelized ROOTI/O

Pa3sHbie mopenu napannenusma
https://indico.cern.ch/event/668607/ Functional qpproqch
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https://indico.cern.ch/event/668607/

OnucaHue reomeTpun RS

DD4hep - Generic Detector Description for simulation and reconstruction

O . http://dd4hep.web.cern.ch/
Ve I’VI eW http://fccsw.web.cern.ch/fccswi/tutorials/FCCSW/Detector/doc/DD4hepInFCCSW.html

» Complete Detector Description

» Providing geometry, materials, visualization, readout, alignment,
calibration...

» Supports full experiment life cycle

» Detector concept development, detector optimization,
construction, operation
» Facile transition from one stage to the next

» Single source of information — consistent description
» Use in simulation, reconstruction, analysis, etc.
» Ease of Use
» Few places for entering information
» Minimal dependencies
» AIDA-2020 and HSF member project
- Peee e *ﬁ?ﬁ“ N\ ) AIDA

= programme under Grant Agreement no. 654168.
18.12.2017, SuperCTau workshop &



http://dd4hep.web.cern.ch/
http://fccsw.web.cern.ch/fccsw/tutorials/FCCSW/Detector/doc/DD4hepInFCCSW.html

DD4hep DD4hep DD4hep
DDG4 DDG4 DDG4

DD4hep

» The user base for DD4hep is growing
LHCB, CMS Under investigation

18.12.2017, SuperCTau workshop &
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The Generic Detector Palette

» Generic driver available — scalable and flexible
» Parameters are provided in compact XML files, e.g.

<detector id="15" name="HCal” type="GenericCalBarrel_ol_v0l1” readout="HCalCollection”>
<envelope vis="HCALVis”>
<shape type="PolyhedraRegular” numsides="HCal_sym” pmin="HCal_rmin” rmax="HCal_rmax’” dz="HCal_dz” material="Air"/>
<rotation x="0%*deg” y="0%deg” z="90*deg-180*deg/HCal_symmetry”/>
</envelope>
<dimensions numsides="HCal_sym” rmin=""HCal_rmin” z="HCal_dz*2”/>

<layer repeat=""(int) HCal_layers” wvis=""HCallayervis”> XML d H t-
<slice material="Steel235” thickness="0.5%mm” wvis="HCalAbsorberVis” radiator="yes” /> escrlp Ion

<slice material="Steel235” thickness="19%mm” wis="HCalAbsorberVis” radiator="yes” /> +

<slice material=""Polystyrene” thickness="3*mm"” sensitive="yes” limits="cal limits”/>

<slice material=""Copper’” thickness="0.1*mm” vis="HCalCopperVis” /> -

<slice material="'PCB” thickness="0.7*mm” wvis="HCalPCBVis" /> C++ drlver COde

<slice material="Steel235” thickness="0.5mm” vis="HCalAbsorberVis” radiator="yes" /> ;

<slice material="Air” thickness="2.7*mm” wvis="InvisibleNoDaughters”/>

</layer> (python drlver) .

</detector> already large palette of simple

.. . .standard HEP detectors’ provided
» You can scale, change layers, radii and compositions.” in DDDetectors

» Propagate visualization attributes to Display )
C++ driver code

static Ref_t create_detector(LCDD& lcdd,
xml_h e, SensitiveDetector sens) §{

xml_det_t x_det = e;

Layering layering(x_det);

xml_comp_t staves = x_det.staves();

xml_dim_t dim = x_det.dimensions();

DetElement sdet(det_name, x_det.id());

Volume motherVol = lecdd.pickMotherVolume(sdet);

PolyvhedraRegular polyhedra(numSides, rmin, rmax, detZ);
Volume envelopeVol(det_name, polyhedra, air);

for (xml_coll_t c(x_det, _U(laver)); c; ++c) §

xml_comp_t x_layer = c;

int n_repeat = x_layer.repeat();

const Layer* lay = layering.laver(layer_num - 1);

for (int j = 0; j < n_repeat; j++) §
string layer_name = _toString(layer_num, “layer%d”);
double layer thickness = lay->thickness();
DetElement layer(stave, layer_name, layer_num);




(Cnmpact Detector ¥

descriptio constructo
cAD \ / CcAD [?E"'E.”%Dﬂﬁdgrl /" DDDB O\ /" i:anditions\
Drawing \_ Converter, escription vioae KCanverte \\ DB
e+ based on ROOT TGeo E

T / Alignment \
play \\Callbratmn/

Provided GDML TGeo — G4 Reco. Analysis
exte nsi’n ns Converter Converter Extensions Extensions

Ceant4 Reco. Analysis
Program Program Program

DDRec - ans uenei pekoHCTpyKUUMU

DDEve - Bu3yanusauus

DDAlign - alignment

DDCond - interface to conditions DB 10
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[apameTpuyeckoe MoaenmpoBaHme

nakeT PAPAS (The PArametrized PArticle Simulation)

Pa3sueaetca ana FCC-ee

[ocTtaTtouyHo 6bICTPO MOXem
cAenatb napameTtpuyeckoe
mofAenuposaHue:

OnucaHue noacucTem getektopa:

x OnuHa, paanyc

X "eomeTpuyeckas 3PpPeKTUBHOCTD,
X DPPEKTUBHOCTb

X PaspelueHue

X XapakTepHbIW pasmep Kractepa

18.12.2017, SuperCTau workshop & 0
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https://indico.cern.ch/event/556692/contributions/2592513/
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https://github.com/HEP-FCC/papas
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PeKOHCTpYyKUNA

calorimeter towers (50 GeV e)
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PEKOHCTPYKUUS L

TpekoBag YacTb
ATLAS BbIHec u pa3susaet e Q / 3
TPeKOBbIU KOA B OTAESIbHbIN 3|<cnepv1/v\eHT J-Fe3CIBMCMMbII/I l'l(lKeT /
ACTS - A Common Tracking Software — Bo3MOXHO byner nyuwmm MaKeT
U3 OCTYMHLIX HA PbIHKE ANS PUTUPOBAHUS ¢ KanMAHOBCKUM PUAbTPOM
(c TouKM 3peHua npoussoauTenbHOCTU) hitp://acts.web.cern.ch/
¥ ecTb UHTerpauma c FCCSW ( Gaudi + fcc-EDM)
X reomeTpus ONTUMUIUPOBAHHASA ANA PEKOHCTPYKLMM U3 DD4hep Yepes nnaruH

Pattern recoghition — nouck Tpekos
3a OTHOCUTESIbHO Heao 1m0 MOXHO aAANTUPOBATL

nporpammy ucnosnbsyemyro ans fullstereo K MEG2 SN EEEENIcP Rt
, 49 3arpysku
PatRec naker /" SZ dem BELLE?, }é\

KopHU U3 Alice, passmeanca/ucnonb3oeasncs by'f,.  ALICE Pb-Pb
ana MEG1, ILC 4th concept, mu2e DCH proposal 2k (npyt Gonee
Bo3moxHo Hapo byaeT v Tak BCTpaUBATH B
FCCSW pana OK petektopa IDEA FCC-ee

18.12.2017, SuperCTau workshop & 0


http://acts.web.cern.ch/

Timescale

OTHOCUTENBbHO 6bICTPO MBI CMOXEM MPUKPYTUTb FeHepaTopsI:
Rhadr ¢ KM-3, BESIII, EvtGen

HanucaTtb napameTtpudeckoe bbicTpoe moaenmposaHue
Ona 6bIcTPOro aHanu3a KakMx-To NpoLieccos

Ona nonHoro moaenupoBaHUa Haao NHOAU KOTopble byayT
OMUCLIBATb FEOMETPUO NOACUCTEM, OLIUMPPOBKA

I901-0) a\éou.’:____ |

PekoHcTpykUUa B noacuctemax

OeTanbHbINM aHANW3 KNHOYeBbIX NpoLIeccoB

Y Koro ectb xenaHue u BO3MOXHOCTb BHeCTU BKNaa
B passutue MoaesiIMposaHuUAa, pPeKOHCTpyKuuu, caenatb aHanus npoueccos

BbI HaAM HyXHLI, npucoeauHsTecs! .

" BINP,Novosibirsk
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