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HEP experiments data flow
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ROOT

Data Analysis Framework
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This compifation includes systems used by at least 4 experiments.
The Y scale indicates the relative importance of the sysfem with time.

(The author welcomes comments and additions)
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FairRoot

https://fairroot.gsi.de/

FairRoot
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The FairRoot framework is an object oriented simulation, reconstruction and data analysis framework
based on ROOT. It includes core services for detector simulation and offline analysis. The framework
delivers base classes which enable the users to easily construct their experimental setup in a fast and
convenient way. By using the Virtual Monte Carlo concept it is possible to perform the simulations using
either Geant3 or Geant4 without changing the

user code or the geometry description.




FairRoot structure
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The basic idea of FairRoot is to provide a unified package with generic mechanisms to deal with most commonly used tasks
in HEP. FairRoot allow the physicist to:

X Focus on physics deliverables while reusing pre-tested software components.

x Do not submerge into low-level details, use pre-built and well-tested code for common tasks.
X Allows physicists to concentrate on detector performance details, avoiding purely software
X

engineering issues like storage, retrieval, code organization etc.
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MPD/BM@N/SPDRoot design
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Clustering in MPD TPC
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Clustering in GEM

Honeycomb plates
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Event Display for the NICA experiments

based on EVE package

MPD event data:
TPC hits and EMC towers

Au-Au E = 4A GeV

BM@N event data:
GEM points and reconstructed tracks

Au-Au \/sNN =7.GeV




GIT repository for NICA experiments

https://qgit.jinr.ru/

Your Projects Starred Projects Explore Projects

NICA [ bmnroot
Simulation and Analysis Framework for NICA/BM@N Detectors

" NICA [ mpdroot

Simulation and Analysis Framework for NICA/MPD Detectors
g NICA [ spdroot

Simulation and Analysis Framework for NICA/SPD Detectors
N NICA /[ nicafemto

Framework from Daniel Wielanek

F NICA [ flowpack
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GITEVERYDAY(7) Git Manual GITEVERYDAY(7)
NAME

giteveryday - A useful minimum set of commands for Everyday Git
SYNOPSIS
Everyday Git With 20 Commands Or So

Examples
Clone the upstream and work on it. Feed changes to upstream.

$ git clone git://git.kernel.org/pub/scm/.../torvalds/linux-2.6 my2.6

$ cd my2.6

$ git checkout -b mine master (1)

$ edit/compile/test; git commit -a -s (2)

$ git format-patch master (3)

$ git send-email --to="person <email@example.com>" 00*.patch (4)
$ git checkout master (5)

$ git pull (6)

$ git log -p ORIG_HEAD.. arch/i386 include/asm-i386 (7)

$ git Is-remote --heads http://git.kernel.org/.../jgarzik/libata-dev.qit (8)
$ git pull git://git.kernel.org/publ/.../jgarzik/libata-dev.git ALL (9)

$ git reset --hard ORIG_HEAD (10)

$ git gc (11)

1. checkout a new branch mine from master.

2. repeat as needed.

3. extract patches from your branch, relative to master,

4. and email them.

5. return to master, ready to see what’s new

6. git pull fetches from origin by default and merges into the
current branch.

7. immediately after pulling, look at the changes done upstream
since last time we checked, only in the area we are interested in.
8. check the branch names in an external repository (if not known).
9. fetch from a specific branch ALL from a specific repository and
merge it.

10. revert the pull.

11. garbage collect leftover objects from reverted pull.

15



The Unified Database for offline data processing

p raw data processing
event reconstruction

physical analysis

BmnRoot / MpdRoot
A

Y

C++ database

interface
(connect, SQL 1/0)

< unified 7.
%‘\ database L%

Slow Control System

=/

PostgreSQL
automatic backup

configuration, calibration, parameter
and algorithm data

reading and =4
changing data (3
3

Web interface is required
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Detectors databases

.. BVI@N DATABASE

Rut Ne Start run date Enad run dats Fliz path (NICA& chusisr Beam Target Energy, Gew Evenis Flekd Flle size, Mb Geomatry id
il Jil [l 1 Il ] |
1z 2018402-22 18352 201 8-02-22 153843 fdataBEMNbrmdatat run Trawmpd _runil12 data @ ama 0 nu# il T
3 2013-02-27 18:01 04 2011 5-02-20 18002 3 fdataBRNberrdatad ool frawsmpd_runild 3.dakta d 3.20 a,7an nul nuf 17
4 2015-02-22 18:08:33 20185-02-32 1808458 /dataBMHbenredatsfrun frawimipd _rund4.data d 3.0 214 nui nui T
15 20180237 181011 Z015-02-22 18:11-13 fdataERMR benrdata drun 1 irawimpd_runq5.data a [ . 350 41 nul nuf iT
8] Z013-02-22 1001219 201 302-22 16013003 fdataBrMNDmndatn 1 raswempd_rund18.dat a .00 @9 nur nug 17
7 201 5-02-22 1615709 2011 3-02-22 10°73c00 AdaaBMNDmnd At run rawimpd_rund7.data a . . 80 2 nus nus 17
1|!-. 2‘D.1D-D\2-\22 ﬂ:l:.'lt a4 2011 5-02-22 1Dl:I:|'ﬂ.‘:" nd.ul‘.':E.M.hl.'.bnlndmu‘l.'r.urﬂ.'mw:rnpd_ll'unnid.r..lam d 3.00 12054 nul nul v
2% 2013-02-22 10:42:23 2011 3-02-22 2000404 {dataBMN/bmredatad frund frawimpd_runD2d.data i . . 3,20 24402 nuk nul T
ar 2018402-22 21:24.0% 201 8-02-22 243800 fdataBEMNbrmdata run Trawimpd _runl27.data @ [ [ ama k- nuf madi T
az 2013-02-22 2113808 201 5-02-23 211:38:22 fdataBrRbenrdatad runl rawsmpd D23 .dakta d 3.20 1 null nuf 17
33 2015-02-22 29:38:39 2015-02.23 24141 /dataBMRbenrdatsdrun rawimpd _run333.dakta d 3:50 143 nui nug T
34 2018.02.23 27:41:30 2013-02-33 31:83:08 fdataBERMRbenrdata irun irawimpd_runD38. data @ 380 33 nul nuf iT
b Z2013-02-22 020000 2011 302-22 00-cn0 fdataBErMNDmRdatn 1 rawempd_rund33.0at a 300 3,434 o S.00 17
an 2015-02-22 29:08400 201 3-02-22 Z2:0Z 30 AdaaBMNbmndaiatinunUrawimpd _runl3®3.data a . . 350 4,724 nui nul T
A 2{}‘1 ::az,zz .12'013-9 201 8-02-22 22'}!‘:29 .'d.uk:E.IM‘hl."bnlndnrm1.'r.m1.'ruw|mpd_;urmdﬂ.r..|au d | [ 3.50 44 532‘ nul nul v
2 2013-02-22 22 23:38 201 3-02-2322:27:32 /dataBMN/bmredatad frund frawimpd_runD<42 . data i a.20 a,9a8 nul nul T
e 201802-22 23-23:03 20r18-02-22 22:32:88 fdataBEMN b atatun Trawimpd _runl44 data @ 3mo 10,875 nu# il T
Fafi=ak Page 1 o 20 Viewy 1 - T70f 47T
LT MODE
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Jome  Find

Date

2016-03-07 08,14:09

2018-03-07 07.48:29

2018-03-07 07.31:40

2018-03-07 0706241

2016-03-07 D446:18

2018-03-07 04:20-02

2018-03-07 03:.5247

2018-03-07 03:23:23

2018-03-07 025601

Z018-03-07 DZ:24:48

Last day

Drryabloy

Cryabloy

Dryablow

Diryahlow

Erryablov

Ciryabloy

Dryahlow

Diryablow.

Diryablow

Dinyabloy

Type

Naw Run

Mew Run

New Run

New Run

New Run

New Run

Mew Run

Maw Fun

B Run

2487 per?

2485 per7

2484 per 7

2483 per7

2481 per?

2450 per.7

2478 pet7

2478 per7

2477 per.?

2475 per?

E-log database

Trigger

SRCTZ Full Trigger = IT & (X1
& Y1}E (X2 & ¥2)

SRCTZ Full Trigger = IT & (X1
EY1)E (X2 Lv2)

SRCTZ Full Trigger = T & (X1
EY1)& (X2 &£¥D)

sRoT2 Full Trigger = IT & (X1
&Y} & (X2 &YE)

SRCTZ Full Trigger = IT & (X1
& Y1}E (X2 & ¥2)

SRCTE Full Trgger = IT & {X1
E Y1) & (X2 4 v3)

sRCTZ Full Trigger = T & (X1
&Y} & (X2 &Y2)

SRCTZ Full Trigger = IT & (X1
& Y1} & (X2 &Y2)

SRCTZ Full Trigger = IT & (X1
&Y} &(XZ&YE)

SRCTZ Full Trigoer = IT &:(XL
EYI}E (XZ & YD)

DAQ Status

Al i except ECal and CSC

Al in except ECal and CEC

Al in except ECal and CsC

Al in gscept ECal and CEC

Al i except ECal and CSC

Al in except ECal and CEC

All in except ECal and CSC

Al in except ECal and ©5C

Al in except ECal and CEC

Al in except ECal and CSC

P-AL A

1800

1800

1800

1800

1800

1800

1800

VEMZ, A

Beam Energy, GeV
c 34T
c 317
c 317
c 3ar
c 34T
c 317
c 317
(= 317

N
c 3T
c 3aT

get

H2 (300 mm)

HZ (300 mm)

HZ {300 mm)

H2 {300 mm])

H2 (300 mm)

HZ (300 mm)

H2 {300 mm)

H2 (300 mm)

HZ {300 mmj)

H2 (300 mm)

|10 v Lugm

Number of items PEr page:

Comment

M=BC1&BCIAVCASRC{AND]), beam 2x10°S beam
duration 2-3 sec, Live time:~100%, #N-S0kEvents,
decrease the TQOC threshold for new BC4 to 10,

IT=BC1&BCILVCASRCIAND), beam 2x10°5 beam
duration 2-3 seq, Live time:~100%, #N S0kEvents,
decrease the TQDC thrashold for new BO4 to 10,

M=BC1&4BC2EVCESRCIAND), beam 2x10°S beam
duration 2-3 sec, Live bme ~100%, #M 50kEvents,
decrease the TQDC threshold for new BC4 to 100

M=BClA&BC2EVCASRC(AND]), beam 3x10°S beam
duration 3-4-sec, Live ime-~100%, #N-S0KEvents,
decraase the TQDC threshodd for new BC4 1o 10,

M=BC1EBCIEVCEASRC{AND), beam 2x10°S beam
duration 3-4 sec, Live time:~100%, #N:S0KEvents,
decrease the TOOC threshold for new BC4 to 10,

IT=BCI&BC2AVCESRC{AND], beam 2x10°5 beam
duration 3-4 sec, Live time:~100%, #N-S0kEvents,
decrease the TQDGC threshold for new BC4 to 10,

M=BCl&BC2&VCA&SRCIAND), beam 25105 beam
duration 3-4 sec, Live time"~100%, #N-S0KEvents,
decrease the TQDC thresheld for new BC4 to 100

M=BC14BC2EVCASRC(AND), beam 2x10°S beam
duration 3 sec. Live time~100%. #N:50kEvents.
decreass the TQOC threshold for new BC4 1o 10, Ratk
of BCZBCI~0.4 & VCIBC1~D.44, no contact wih
Rukoyatkin Pavel started at run #2474

M=BC1&BC2EVCESRC(AND). beam 1.5x10°5 beam
duration 3 sec, Live time:~100%. #N:51kEvents.
decrease the TQDC threshold for new BC4 to 10,

M=BC1&BCIAVCASRC[AND]), beam 1x10°S beam
duration 3 sec. Live time:~100%. #N 18kEvents,
decrease the TOOC threshold for new BC4 to 10,
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Event generators — exp. data

Protected: Simulation DB

databases

Recent data on Wednesday 5th of October 2016 | Report mistake

Data simulation DB for MPD

Gen Beam1 Beam2 Energy Trigger Path Descr.
— L
IFD Au Au 10 mb Jnicaldatadmpd1/3FD/hydro/2PTelab_10AGeV/AuAu_elbilgev_hydroON_EoS2PT_urgmdON_Bfm_1 U-UOev_EZ.mn_
IFD Au Au 10 mb . Jnica/datadmpd1/3FD/hydro/2PTelab_10AGeV/AulAu_slbilgev_hydroON_EoS2PT_urgmdON_&fm_1 U-DOev_Ea.mD.
IFD Au Au 10 mb . /nicaldatadmpd1/3FDihydro/2PT/elab_10AGeV/AuAu_elbilgev_hydroON_EoS2PT_urgmdON_&fm_1 U{Jﬂev_24.mn:
aFD Au Au 10 ol Inicaldatadmpd1/3FD/hydro/2PT/elab_10AGeV/AuAu_elb10gev_hydroON_EoS2PT_urgmdON_Bfm_1 l}DOev_Eﬁ.roo.
IFD Au Au 10 miy . Jnicaldatadmpd1/3FD/hydro/2PTielab 10AGeV/AuAu_elbi0gev_hydroON_EoS2PT_urqmdON_6fm_1 l}UDev_in.mD:
IFD Au Au 10 mb . Jnicaldatadmpdi !SFDIhydmn'zF'TFeiab_mAGeWAuAu_e!bfGgev_hydroON_EOSQPT_urqmeN_Bfm_'iﬂ-DDe\r_z?.roo.
IFD Au Au 10 mb Jnicaldatadmpd1/3FDihydro/2PTielab_10AGeV/AuAu_eib10gev_hydroON_EoS2PT_urgmdON_&fm_1000ev_28.roo
3IFD Au Au 10 mb | /nica/datadmpd1/3FD/hydro/2PTielab_10AGeViAuAu_eib10gev_hydroON_EoS2PT_urqmdON_6fm_1000ev_29 roo
IFD Au Au 10 mb . Inicaldatadmpd1/3FD/hydro/2PTielab_ 10AGeV/AuAu_elbi0gev_hydroON_EoS2PT_urgmdON_E6fm_1000ev_2 root .
IFD Au Au 10 mb . Jnicaldatadmpd1/3FD/ihydro/2PTielab_10AGeV/AuAu_slbitgev_hydroON_EoS2PT_urgmdON_G6fm_1 l}DOe\.r_SD.rm.
IFD Au Au 10 b . /nicaldatadmpd1/3F Dihydro/2PT/elab_10AGeVIAuAu_elb10gev_hydroON_EoS2PT_urgmdON_EBfm_1000ev_31 .ICH:I:
3FD Au Au 10 =5 |1 Jnicaldatadmpd1/3FD/hydro/2PT/elab_10AGeV/AuAu_elb10gev_hydroON_EoS2PT_urgmdON_Efm_10 DDev_Sz.roo.
IFD Au Au 10 mix . J/nica/datadmpd1/3FDVhydro/2PTielab_10AGeV/AuAu_elb10gev_hydroON_EoS2ZPT_urgmdON_Bfm_1 U‘UOEV_S?:.!‘OD:
IFD Au Au 10 mb . Jnicaldatadmpdi JSFDIhydmn'ZF'TFeiab_mAGeWAuAu_e!bTGgev_hydloON_EOSQPT_urqmeN_Bfm_‘tﬂ-DDev_M.roo.
IFD Au Au 10 mb Jnicafdatadmpd1/3FDihydro/2PTielab_10AGeV/AuAu_eib10gev_hydroON_EoS2PT_urgmdON_&fm_1000ev_35.roo
3IFD Au Au 10 mb | /nica/datadmpd1/3FD/hydro/2PTielab_10AGeViAuAu_eib10gev_hydroON_EoS2PT_urgmdON_Efm_1000ev_36.foo
3FD Au Au 10 mb . Jnicaldatadmpd1/3FD'hydro/2PT/elab_ 10AGeV/AuAu_elb10gev_hydroON_EoS2PT_urgmdON_Bfm_1 U'UOEV_37.I'DOj
IFD Au Au 10 mb . Jnica/datadmpd1/3FD/hydro/2PT/elab_10AGeV/AuAu_elb10gev_hydroON_EoS2PT_urgmdON_Efm_1 l}DOev_Sa.rcu:.
IFD Au Au 10 mb . Jnica/datadmpd1/3FD/hydro/2PT/elab_10AGeV/AuAu elbi0gev_hydroON_EoS2PT_urgmdOMN_Bfm_1 0-00&\.!'_39.!01::
3FD Au Au 10 mb ' Jnicaldatadmpd1/3FD/hydro/2PTrelab_10AGeV/Audu_elbi10gev_hydroON_EoS2PT_urgmdOMN_6fm_1000ev_3 root

4 <4 CTp.[1568 (W3 1646 »= »

Mpocmorp 31 341 - 31 360 m3-32 502

Edit table

v UrQMD
v QGSM
v PHSD

v Hybrid UrQMD
v VHLLE_UrQMD
v 3FD(Theseus)

32902 files
~ 10° events

for each

interaction
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Computing resources: LHEP

Protected: Cluster monitoring

ONLINE cluster nodes

%Load %Load %Load

Node now Smin 15min Users Uptime{days) Time ‘i Snid amrage caleulation
ncid: | 585 535 540 7 S 14:30:51 2700
ncli: 407 407 405 0 44 14:30:45 2400
ncli3:  &00 570 572 i) 34 14:33:02 2100
ncid: | 2302 2312 2321 0 44 14:30:45
1800
ncts: | 500 500 495 0 15 14:29:45
1500
nclé: | 552 531 525 1 15 14:30:04
1200
ncl?: | 506 502 523 0 41 14:30:45
nclg: 774 891 901 1 27 14:30:03 200 g
ncl®: | 607 606 600 1 42 14:30:45 600 = i |
J | i ” 1r | l ” il
ncz | 1 2 5 4 3 14:29:53 300 g B ” . | [ | |
ned: 5 19 17 9 27 14:28:23 o M ‘ l o e ' L
— - = nc10: ncl13: ncis: ncly: nci9: nc: ncv:
nca; 956 838 696 2 35 14:26:38 nci1: ncid: nci6: nci8: ncz: nes: nca:
nc7: 474 432 417 1 51 14:25:54 B ciicadnow [ %ticad Smin I %Load 15min

ncl: 285 277 271 (§| 15 14:30:19



Computing resources: LIT

leTeporeHHbi knactep «HybriLIT»

Computation oompanant &pec 17 Viflual Desiclaps for

COMSOL Muliphyees

AESOURCES
=5 . 48 vifual duskisps lor usurs
.--r . A whe wte COMSOL Mutiphysics
FrAfd CLIDA mores softmare ang morn applied

saftwars

i

g

talimtien i ineraiyg, Setdeig
oy meSUromp, lemhy and
LT
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