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what/who
why

What is Fun4All? where
when—now
how

An analysis framework originally developed for the PHENIX experiment

Software framework ¥ 37 languages v

Atticle  Talk Read Edit Viewhistory Tools v M%jﬁﬁ& p 37HEE v

From Wikipedia, the free encyclopeda £8 9 RNE TR v BE 48 SEFT IR v
"Framework (computer science)” redirects here. For other uses, soe Framework (disambiguation), HEER, AROERSH T

In computer programming, & software framework is an abstraction in which software, providing generic functionality, can be selectively changed by
additional user-wrillen code, thus providing application-specific software. It provides a standard way to build and deploy applications and is & universal,

. UREREFIEASERRE, (201658536)
Q@' HEBEMARNNESHEEZ REE, WMEHA RIS IRERE, TZEULMNE ) RERER R BRI ME
BiF.

REBHESR (software framework) , BFEIBER J WRRERFREL W EEREHOVEEMTRE, RER 7 RIRREVREEAHRER,
RIS PTERZ 2 RIS E M.

ERMTHEERM BRSNS, RABOHREBEARN, CERAEARNRESAERINERW/ARA. REHSFARKBRRENERRIRESER
MEHREANEER, ERNNEMBTUEXFE  HERNNBRGETET,

MmE2, ERMEIE-ERBYERE (BH) , X=X (EFL) FZRRNERE (BE) FTE, AEREHIARTNERSRMEREIF
ATZEQ0] =ZYR3A 27 3770 90| v R,

M EE A7l WME YHAlE?| EF v

171842 22| 22| SapARE,

reusable sollware environmenl thal provides particular funclionality as part of a larger soltware platform to facilitate the development of software

applications, products and solutions.

HAFE T2 1220 2T EHO0] T2 LR (software framework)= EEF 248 $HA3IHLE MSd= Ol AIRE|= 7|2 71E A 2CICH ZHCHS| cH, &2 (%), ZHYS \ -7 < —
— — A 3TDERE v
A(framewor< )2t s Bt} O|E A S F42 M2ls 0| 0|8 = S(buzzwerd)2 A, 5| 2= =20 £IZoAM AFEE £ YA 1S =t / 7 '\ rj TJ 7 I'/ 'L\ l7 7
R=3 /—=hk ME SR BEHES Y=l v

i 7)) —FRER T 25717 (Wkipedia)

d

YI2R 2P 7L—L7—2 (&: software framework) . 707 Z=ZvTEBWT, 775 —2a3 w780 . 780K ICHESR

READ 2—RINGIEEVY TR I — K&, 5175V EL(HSHUDABLERD CHB, PIXIE JavaREDA IV r V MERBERITDY S A

SATSVELTRRENTVWIERE. BHEIERY 722 78m (Y7727 AVR—3 2Kk ELTHEENTWDY SADA

LATE R U242k ARICHBADURD . BAEAMIE S ORES S ZEMRALLIES S 2 81— —FO7ST—HEEL, S v R

L2 TAFINTWEARAITIAIZANRA 2 M EBRBICERZULIDR(2Z LD T35, BREcE- TROA=ILI\wI/EETY 5= %
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Where is Fun4Alil?
when—now

» You can find it on GitHub: how
https://github.com/sPHENIX-Collaboration/coresoftware
* You can use it in the SDCC servers.

— O sPHENIX-Col aboration / coresoftware
reques ) Actions

Steps to set up Fun4All in SDCC o o
. . i ) pinkenburg
1. Log in to the SDCC gateway machine:
$ ssh {username}@ssh.sdcc.bnl.gov o
2. Log in to the SDCC servers:
$ ssh {username}@sphnx{num}sdcc.bnl.gov Sam— .
{num}: 01 — 08 :j:cuies frog
3. Execute the setting shell script: .
$ source /opt/sphenix/core/bin/sphenix_setup.sh i o

pac<ages


https://github.com/sPHENIX-Collaboration/coresoftware

Why is Fun4All difficult?

@ automake
configure
ROOT

a variety of knowledge

Compiling -
nake and experience
Static
library Finding
information
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1. INTT Fun4All tutorial repository in 6. Sampled (TrkrCluster analysis)
GitHub 6.1.including *.C macros

2. Sample1 (the simplest) 6.2.15%
2.1.ROOT INCLUDE PATH 7. MBD D7 —%1FEZ?

2.2.LD_LIBRARY_PATH

| 7.1.MBD 7 —% QOMNIEFI|E
3. Sample2 (add analysis module) G N
3.1.SubsysReco class URROERL TV SMER)

3.2.make and Makefile (NWU workshop in JP) 8. Sampleb (TrkrCluster + MbdOut)

4. About DST
4.1.0Official DST

5. Sample3 (InttRawHit analysis)
5.1.Reading DST file(s)




INTT_Fun4All _Tutorial repository

https://github.com/nukazuka/INTT Fun4All Tutorial

It belongs to my private account but not sPHENIX.

> >
= O rukacuka ( INTT_FundAll_Tulorial Q Type 2] tw search + v | DI g

(> Code (7)) Issues ] Pul requests (~) Actions [ Projects L1 Wiki 1Y) Securitcy |~¢ Ircights 3 Settings

WX |NT|'_Fun4A]|_Tutor|a| Puhlic S7 Pin | (D lmwatth 1w ¥ ek 01 v §7 Star 0 ~

¥ main ~ ¥ 18rarch 1 1ag Q Gotafie t 4+ About i

A raposilory [0 provids samg:las in the

Cen<i Nukazuka 56“‘][02 was Sh\pliﬁBC. 3225023 -7 minutes ego i‘) 33 Commits SFHENIX INI | ana'ys‘s workswp
B ver2cis Minor updatas on the C++ answers ver2uz4. Mo... last waek — Reacme
A Actwity
b w2024 s in? was siinpfiend. T rinniles ago
1r Ostars
Y .aqtignore mtignors updated last week &y 1watching
- ¥ D lurks
[ READMZ.md README et the top level was mace. last waek
Releases 1
[0 README= g =

4 N
> 2023_Talwan_waorkshon | Latest
i Jan 12

Fund4All tutorial for the INTT workshops

Packages

No packagee publisked

Samples codas for the Fun/All tutonial in the INI | workshops ase hara. 1hace are written by Genki
Yinhish your tirst package

Nukazuka (RIKENRBRC). f you find a bug, just let me know or fix it and commit it.

Versions Languages

Shell 315% = Vakefll2 38.5%
ver2023 & C4alAD% @ KL% A3 (3%

ver2023 was usec in the workshop at "a wan and the follow up worsshop at NWU. _ibraries at that

time (arourd ana.330 (Now25/2023)) are good 10 use. The latest version at Novf03/2024 (?) doesn't Sugcested workflows
work. ana.??? (Ryota knows)| is OK to use. Bazed or your tech stack
ver2024 a SLSA Gerrerle Configure

pENeralor

var2024 is used in the worcshop al Korea. The library varsion anz.444 (or Le laesl when the -
Saneraia SLSA32 provanance for vour

implcicmtation was donc) (should)~vorks. axisting release wortfiows

https://github.com/nukazuka/INTT Fun4All Tutorial/tree/main

back to ToC 6



https://github.com/nukazuka/INTT_Fun4All_Tutorial
https://github.com/nukazuka/INTT_Fun4All_Tutorial/tree/main

Get the sample codes

You can get the sample codes:

1. Make a working directory under /sphenix/tg/tg01/commissioning/INTT/work/[yours]

or anywhere you like.
2. Get them by

$ git clone git@github.com:nukazuka/INTT_Fun4All_Tutorial.git
INn your working directory

cenkl 17:55:14 fundall _tutorial] $ git clone git@github.com:nukazuka/INTT_Fun4All_Tutorial.git
Cloning into "INTT_Fun4All_Tutoria

1'... INTT_Fun4All_Tutorial pubiic £ Pin  ©Unwatch 1 ~

X11 forwarding request failed on channel @
remote: Enumerating objects: 5@, done. ? main > | ¥1branch ©0tags Gotoflle | Addfie- A
remote: Counting objects: 100% (50/59), done. e Local Codespaces $
remote: Compressing objects: 100% (33/33), done. I o .
remote: Total 50 (delta 8), reused 47 (delta 8), pack-reused 0 mplmodlet ™ | N
Receiving objects: 100% (50/50), 443.36 KiB | 417.00 KiB/s, done. sample_module_2  san TTTS (S BHHBEH .
Resolving deltas: 100% (8/8), done. sample_module_3  sal || hrtpss//github. com/nukazuks/INTT_Fundll_ | (5l ®
(Y .gitignore giti Use Git or checkout with SVN using the web URL. %

FundAll_Intt_cosmi... The ) )
0 - (X) Open with GitHub Desktop



https://github.com/nukazuka/INTT_Fun4All_Tutorial

INTT_Fun4All _Tutorial repository

Structure:

[nukazuka@sphnx05 08:56:08 INTT_Fun4All_Tutorial] $ tre

L ver2023 It belongs to my private account but not sPHENIX.

-—— ver2024

-—— Fun4All_samples
| -—— Fun4All _minimum. C

| -—— Fun4All_minimum_2.C
| —— sample_module_?2

| Makefile

| Makefile.am

| autogen. sh

| configure

| configure.ac

| tutorial.cc

| tutorial.h
|

|

|

|

|

|

|

|

|

|

L—— (etc')
sample_module_2
Fun4All_minimum_3.C
sample_module_3
Fun4All_minimum_4.C
sample_module_4
Fun4All_minimum_5.C
sample_module_5
Fun4All_minimum_6.C
sample_module_6

L—— cpp_basics
L —— README.md


https://github.com/nukazuka/INTT_Fun4All_Tutorial

INTT_Fun4All_Tutorial repository

sample

- Exercise for running Fun4All.

- |t contains to show the simplest case. So it does not require any analysis
module and .

- Also, we will check the configuration of your environment. If you have no idea what to do,
I’ll show an example.

sample?
- You can see .
- The analysis module (sample_module_2) just prints words on your terminal.

sample3d

- Is taken from a given and analyzed using the sample analysis module
(sample_module_3).

sample4d

- is taken from a given and analyzed using the sample analysis module

(sample_module_4).



TT_Fun4All_Tutorial repository: Read README.md

<P Pn & Umawich 1

INTT_FundAll_Tutorial =utic

P omain - F 18ranch D 1Tag Q Golotle 1

Add lile ~ (> Code ~

Genki Nukazuka sample? was samofified 325623 - 17 how's 39c :,;:' 33 Conmits

B veriDzZ3 Minor updetas on the C++ answers ver2024. More explan...

Name Lazt commit massage Last commi date

W ver024 sample2 was simglified. 17 hours ago 7.

D K-t ll;no ;Illgn('l’e updated ast ‘wesk 1 Fund All_ssmoles gampka? was simphfiad 17 hours sgo
D README.md README at ke top level was madie ant ‘wnek | cpplbascs Muoor updatas o0 the Cede arsmers war2D24, Moera ex, lasl vk
D REATDNME.md README.me wpdatad nae

[ README
README.md

Fund4All tutorial for the INTT workshops

—_— |

Samples codes tor the Fund Al tutorial in the INTT workehaps are here, Thase are written by Genki Nukazuka
(RIKEN/RBRC). If you find a bug, just k2t me know aor fix it and commit it.

INTT_FundAll_Tutorial in 2024 at Korea Univ.

A repository 1o provide samples In the sSPHENX IKTT analysis workshaps In Koreé. Fles under cpp_basics
were used in the workshop ot NWU in Jon/2024

Versions

ver2023

var2023 vas used in tha workshep at Tanwan and 1he follow up workshop at NWU, Libranies at that time (around

ana, 390 (Nov/25/2023)) are good Lo use. The latest version al Now/DE/2024 (7) doesn't wark. ana.??? (Ryola
kroas) 1s OK o use.

ver2024

var2024 is used in Lhe workshop al Korea. The library version ana.d44 (or the latest when the implelemtation was
agone) (should)woarks.

README is a commonly used text file to tell what’s inside.
| put README.md in each directory for the explanation for
the directory. It can be your hint. Read it!

README.md

Samples for Fun4All tutorial

Tutorial samples

Step1

The minimum sample. It's just 2 practice to run

Files

e FundAll_minimum.C

Fun4dAll.

Step2 —™ e —

It shows how to add your own &nalysis modu

Files/Directories

e FundAll_minimum_2C

e sample_mocule_2

Step3

See INTT hits from M C events.

Files/Directories

e FundAll_minimum_3.C

* sample_mocdule3

Step4d

ADCT file s road _and infarmation of INTTDRA

Preview Code Clamea

Sample 2

This analysis module just prints words on your terminal like:

‘nukazuka@sphnxes €3:49:18 FundAall_samples] $ root -q -b FundAll_mininun_Z.C ; echo 57

Processing FundAll minimam 2.C...

tutorigl::tutor:alicanst stai:string &name) Calling ctor

tutor2al:: Init{PHlompositeNede =topNade) Initializing
FundallServeriisetRun{): run @ uses COB TIFESTAMP A

tutorigl:: InttRun{PHlocmpositeNade stapNoda) Initializing ror Run XXX

List of Mbdoes in FuMALLServer:
Node Tree under TopNode TOP
TOP (PHCompositehcda) /
DST [PHConpasiteNade|/
RLM (PHCompos LleNode) /
PAR |P=CompositeNode)/

tprocass_event | PHCompositeNade *LopNode) Processing Event
(Resetfvent{PHCompesitaNade sToglade) Resetting internel structures, prepare fol
:ErcdRun{const int runiumber) Ending Run far Run @

tutoriali:End|PrCompositeNode *LepNode) This is the End...
tutorial::ResetiPHCOmpositeNode 4topNade] being Reset

tutoriel: :~tutorield) Calling dtor

Olnukzzukansphnx@s @3:49: 128 Fundall_samples] $ root -g -b FundAl1l_nindmun_2Z.C ; eche $7

tutoriel:
tutoriel:
tutorael:



BET7—7ayv7DEET5 0

This talk presents how to run your analysis codes in the Fun4All framework. Audiences
are asked to download/run/change some codes, so you need to have a BNL account.

£8
1. YY) dA—Kkoyo>raO—~K
2. IRIERHDHER
3. &=/\J— K (Fun4All_minimum.C) Z&1H L TH S
4., BROBITEY 21— I)lZ2E>TH3
. ,
0

. RIBZH=ESHTA, BOOBNMEY 21— Z2FEZ5LDICT S
YT A—-RKRZEHNLTHD

6.1. BN DT EY 2 —/)LZ&H T (FundAll_minimum_2.C)

6.2. InttRawHit DT (Fun4All_minimum_3.C)

6.3. TrkrCluster M #HT (Fun4All_minimum_4.C)

+ @8




sample 4 Sample4: Analyzing TrkrCluster  Fun4All_minimum_4.C

34 class tutorial : public SubsysReco

int FundAll_minimum_4( IK
int nEvents = 10, ’

const string &data = /sphenl> 1% o/physics/sliurp/tr 3 & tutorial(const std::string &name = "tutorial”);

) g

Lpublic:

~tutorial() override;

» _ int Init(PHCompositeNode xiopNodz=) override;
Fun4AllServer *se = Fun4AllServer::instance(); ( L )

int InitRun(PHCompositeNode *topNode) override;
t process_event (PHCompositeNode xtopNode) override;

Fun4AllInputManager *in = new Fun4AllDstInputManager("DSTin"); . |
in->fileopen( data ); 4! int ResetEvent (PHCompositeNode *topNode) override;

se->registerInputManager( in ); ’ R t fnt | - 'd
I n j_ tRun Y. int tndRun{const int runnumber) override,
ro A . 1\ ‘ ‘ 55 int End(PHCompositeNode *topNode) override;

FlagHandler *xflag = new FlagHandler();
se->registerSubsystem(flag); 5C

le::CDB = true; 66 void Print{const std::string 8what = "ALL") const override;
recoConsts *rc = | sts::instance();

process event void SetlutputPath{ std::string path ){ :-utb,t_ps’.h_ = pzth; };
rc->set_StringFlag("CDB_GLOBALTAG",CDB::global_tag);
rc->set_uint64Flag("TIMESTAMP" ,CDB: :timestamp);
rc->set_IntFlag(”RUNNUMBER", @ ); ResetEvent

int Reset (PHCompositeNode & . ) override,

event loop

: :MVTX
2 211

. :MICROMEGAS = trie:
: D INTT = true:
. : BLACKHOLE el EndRun

::magfield_rescale = 1.4;

tutorial» analysis_rodule = new tutorial(
analysis_module->verbosity({ 1 };
se->registerSubsystem( analysis _medule );

se=>runinFvents);
se->End(>;:
delete se,

93 glyslem=—>ExiL(G);
TrackingInit(); \ry | ry| 94  return e;




m Sample4: Analyzing TrkrCluster: sample_module_4/tutorial.cc

process event

I n j. t 110 " anNdalysS1ls 1~ ‘,,:_] r INTT cluster S are written 1n the unction be Qw
111 thlS >c1uster analy51s( topNode node_cluster_map, node_acts );
112

113 // F11l event-base TTri
114 tree_event_ —>Fill()
Run 115  return Fun4AllReturnCodes::EVENT_OK;

16 Y

InitRun

118 int tutorial::cluster_analysis(PHCompositeNode *topNode, TrkrClusterContainerv4x node_cluster_map, ActsGeometry* node_acts )
119 {

()
©

ND

(N

loop over all INTT lavers (O: inner of inner barrel, 1: outer

for (unsigned int inttlayer = 0; 1ntt1ayer < 4; inttlayer++)

{

N N
N B DN =

ResetEvent

N
N

y on the INTT layer, and loop over them

for (const auto &hlfsetkey : node_ cluster map >getH1tSetKeys( s::TrkrId::inttId, inttlayer + 3) )

{

event loop

(5 I O B O I NS B N

/ ficluster coun :
cluster _num_++; ﬂ/ all of them
cluster_num layer [ inttlayer J]++;

(8
) = &) WO 00 ]

o’

1
1
1
1
]
]
1
1
1
1
1
]

(')
J [‘.

—
)
A

—
-
O

LelrafLor ,

const 1terator Constlterato

auto range hode_cluster_map->getClusters(hitsetkey);

oy O

0 Y -

loop over 1terators of this cluster
for (auto clusIter = range.first; cluslIter != range.second; ++cluslIter)

{

» D GO ~J

-

End

N

const auto cluskey clusIter->first;
const auto cluster clusIter->second;

pu—] — — — — — — —i —
B PE PR WWW W W WL
["_

LJ



http://tutorial.cc

m Sample4: Analyzing TrkrCluster: sample_module_4/tutorial.cc

IIIIIIIIHIIHHIIIIIIII\

Run

/ Get cluster position 1n lab-coordinate using AcCts
const auto globalPos = node_acts- >°etGlobalP081t10n(cluskev cluster);

InitRun / Set cluster position in lab-coordinate
clusLer >setPosition(@, globalPos.x() );
cluster->setPosition(1, globalPos.y() );

cluster->setPosition(2, globalPos.z() e

// Assign cluster parameters

position_[0®] = cluster >getP051tlon( ® );
position_[1] = cluster->getPosition( 1 );
position_[2] = cluster->getPosition( 2 )
adc_ = cluster->getAdc();

size_phi_ = cluster->getPhiSize();

ResetEvent

event loop

/%% @TODO Calculate phi, theta, eta (pseudorapidity) by yourself
phi_ = @; // (radian)
theta_ = @; // (radian)
eta = ©; // pseudorapidity

 J
~/

// After getting all cluster
tree_cluster_->Fill();

Then, reset the parame

thls >ResetC1usLerLoop()

T

The cluster variables are used to fill the cluster-base TTree and reused. If a
value cannot be obtained for a cluster, the parameter value for the
previous cluster is used. It’'s good to assign a default value before reusing.

End


http://tutorial.cc

sample 4 Analysis module #4: Hands on

Let’s try

5. Draw some histograms Event-base, #cluster on
outer barrel vs inner barrel

HANDS ON:
#8

o0 ol o1
File Eair View Optons Tools Henp — - - -
Flle Zd4t Vienx Orlons Toc3 der
Ch ster_nu i’ chuster_num_nyad0)chester_ram_ayed ! Jelistee_num_aye{*hdustnr,_num_ayar(3)
14_ Entries 100 b = -4
‘Event-base § oF -
- StdDev  32.14 s C - . ~3.6
12— £ 80— - -
C 2 - -
#cluster il Sy - .
10— § 70 = n b
— 3 -
C r lr. 25
Bl %g. -
. g - = 2
5 E = _:-. :
— (= - -
u T - 1.5
~ - e
= |
2— -
N — 0.6
o—l Ll I L1 1 I | - - l L1 1 I L1l l L1l 1 l L1l I L1l I LAl I L1 E -
a 20 40 ED B0 10D 20 140 160 180 200 L 7= T e
cluster_num_layer[2 +cluster_num_layer[3)
- luster- luster-base, AD
o wm e ClUSEEr-bDase, X vs y. .o wm e ClUSter-base, ADC .. .. .. .. ..
position[1]:position[0] adc size_phi
~— htemp
= L - Entries 23369 - Entries 23369
8 10— T e - Mean 162.3 107 Mean 1.715
2 r s D 3600— StiDav 1277 = StiDav  1.756
B o"'" “‘\ - - -
. T - S ol - - I _t b
A" LR ooF- : cluster-base,
. ;- ~ N = 10° =
-~ "/, /; \ A 2500 — = I _t h " .
-l Voo = - ciuster pni size
al— | | 2000 — 10 =
— \ ‘\, / ! . E E
— \ \ / ! 1500— —
L \\ /" / - L
-5 ~ - # - |
- N A4 1000[ - 10E
B . \~\‘*\ e~ i ""j ~ - -
- S e - I - L
- R -~ 500 — -
_10_ "'-\\‘_‘ —_— —— 4-"""-' : 1 -
_l | TR TR NN TR NN TN TN SN SN NN THNN SN SN S N SN SN S S S o_llllllllllllllllllllll.lillil‘ll!llt-ll_L—Q!l-llll E\lllllllllllllllllllllllllllllllllllllllljlllllll
-10 -5 0 5 0 n 100 200 300 400 500 80D 700 800 300 0 5 0 15 20 25 an 35 40 45 50
position[C] size_phi




Analysis module #4: Hands on

Let’s try

5. Draw some histograms (hint)
5.1. NoMachine user: just run root command
5.2. VS code user: look ROQOT file in VS code
5.3.terminal user: send ROOT file with scp command
Delpgfellsd $ scp sphnx@3:/sphenix/u/nukazuka/work_now/tutorial_sample4.root .




Analysis module #4: Homework

» Learn class inheritance in C++.

» Learn polymorphism.
Learn the environment variable LD_LIBRARY_PATH
Complete cluster ¢, 6, n calculation. If some more information is needed for the calculation, just assume the
simplest case.

153 // Assign cluster parameters

154 position_[0] cluster->getPosition( [/ X

0 )
155 position_[1] cluster->getPosition( 1 ); // vy
156 position_[2] = cluster->getPosition( 2 )
157 adc_ = cluster->getAdc();
158 size_phi_ = cluster->getPhiSize();

- // Z

159

160 /**x @TODO Calculate phi, theta, eta (pseudorapidity) by yourself
161 phi_ = 0; // (radian)

162 theta_ = 0; // (radian)

163 eta = 0; // pseudorapildity

164 */




Analysis module #4: Homework

// Assign cluster parameters

position_ [@] cluster->getPosition( 0 );

position_[1] cluster->getPosition( 1 );

position_[2] = cluster->getPosition( 2 );

adc_ = cluster->getAdc();

size_phi_ = cluster->getPhiSize();

eta (pseudorapidity) by yourself

/**x @TODO Calculate phi, theta,

phi_ = 0@; // (radian)
theta_ = 0; // (radian)
// pseudorapidity

X =rsimn@cosq¢

y = rsin@sin ¢

7 =1rcos6

—

X, V, 2)

SNy

1
— ~
N

Z
6 = arccos —
r
y
¢ = arctan —
X

n ( tan 2
= — 1n an —
1 >



Analysis module #4: Homework B%&

/*% @TODO Calculate phi, theta, eta (pseudorapidity) by yourself z T
TVector3 vec( position_[@],position_[1], position_[2] ); |
phi_ = vec.Phi();

theta_ = vec.Theta();

eta_ = vec.Eta();

Y

N
B r vertex
s 5,
- e E— » /oA AT A A > - - —
CHOEIOLEBETEHEL N EZEIINT UBHEIERST P = P COWT

cl B & 573U \ 8
B EEFRS% 9, ¢, nﬁ?@fdtb\é:%u*h\fd:\’\



Analysis module #4: Homework B%&

/%% @TODO Calculate phi, theta, eta (pseudorapidity) by yourself
TVector3 vec( position_[0],position_[1], position_[2] );

phi_ = vec.Phi();

theta_ = vec.Theta();

eta_ = vec.Eta();

—>

Forsex (ETZR vertex DALE) X E SR >TKD S ?

1. MBD ZfE> (z AAD M)

2. INTT ZfE> (3 XJT)

3. SVIX (MVTX + INTT +?) Z{F> (3 RJT, BE)

4. SVIX+ MBD Z{fS (Z5WSHDHH 35 L W)

rvertex

MBD T— 4% b8 bhEB/@BTE Y > THLD




DST

Official DSTs

/sphenix/lustre@1/sphnxpro/

——— bbox3

———— db_bkup
——— testbed
——— beam

———— ml

——— bbox

——— mlp

——— COSmicCs
——— 1008_backup
——— physics
——— bbox5

——— bbox?2

——— slurp
——— calib
——— slurptest

——— mdc?2

——— tchou

——— HPSS_Status

——— runlauau_pi0@_calib
——— t1044

——— bbox4

——— production

——— liumigrate

——— bbox0

——— scratch
——— sdcc

-—— tpc
——— INTT
——— GL1
——— runzZpp
——— mbd
——— ZDC
——— MVTX
——— slurp
——— online_monitoring
——— runzauau
——— mbdcalib
——— TPOT
——— LL1
——— emcal
——— HCal

-—— TEST

Data taken in the early phase were
processed, and their DSTs are put here.

See

for more details

(sPHENIX Ligtweight Utilities for Realtime Production )

/sphenix/lustred1/sphnxpro/physics

/sphenix/lustred1/sphnxpro/physics/slurp/

——— calocosmics
——— jetproduction
——— COSmicCSs

——— caloy2test
——— tpccosmics
——— caloy2calib
——— streaming
-—— cosmics
-—— physics
L—— fast
——— fast_tracking
——— calobeam
——— calophysics
——— tracking

-—— run_-
——— caloy2fitting
——— tpccalib
——— tpcbeam

——— junkdrawer
——— TEST

-—— run_00050900_00051000

25


https://wiki.sphenix.bnl.gov/index.php?title=Deeper_production_information
https://wiki.sphenix.bnl.gov/index.php?title=Production_information

MBD ¥—# (&2 ?

NS w YO BESE: MVTX, INTT, TPC, TPOT
HOUX—4%4 (%) : EMCal, HCal, MBD, sEPD, ZDC
% MBD, SEPD iZHOU X —4 Tl WA, A0YU —X—4FlcH ST\

/sphenix/lustred1/sphnxpro/physics/slurp

calobean . Run type ™ beam OAOY—X—=5® raw hit (?) &=—5
calocosmics - AOY—X—=—59DFHET—75

calophysics : Run type ™ physics OAOOYU—=X—=5® raw hit (?) T—75
caloy2calib .

caloy2fitting

cosmics . FHIET—5

jetproductior . Jet BB DIEOHDFT—75H

single_streaming : SV FIUIOMEBCED raw hit 7 —5

streaming : FhkowvFrUIOBRESEEIESC raw hit 7 —5

tpccosmics . TPC DFHIE T —5

tracking RSV FIUTBESED TrkrHit, TrkrCluster, seed, etc.



MBD 7—#(3&EC ?

NS w YO BESE: MVTX, INTT, TPC, TPOT
HOUX—4%4 (%) : EMCal, HCal, MBD, sEPD, ZDC
% MBD, SEPD iZHOU X —4 Tl WA, A0YU —X—4FlcH ST\

/sphenix/lustred1/sphnxpro/physics/slurp
| streaming : FhkowvFrUIOBRESEEIESC raw hit 7 —5

. . . DST: DST_STREAMING_EVENT_runZauau_new_2024p007/-00054279-00000.root
/sphenix/lustre@1/sphnxpro/physics/slurp/streaming ist of Nodes ir EurdRAllServer.

——— COSmicCSs Node Tree under TopNode TOP

|___ anad4i 2@24p@@7 TOP (PHCompositeNode)/
- DST (PHCompositeNode)/

L ana42/7_2024p0d5 GL1 (PHCompositeNode)/
L physics GLTRAWHIT (IO,Gl1Packetv2)

I — < _ INTT (PHC  teNode) /
ana441_2024p007 (2057 =2/, 235915 J 7 1)) INTTRASJE??SEIS,(I)nitRawHitContainerVZ)

I——— run_00050900_00051000 MVTX (PHCompositeNode)/
r_______ Ca MVTXRAWEVTHEADER (IO,MvtxRawEvtHeaderv?2)

— MVTXRAWHIT (IO,MvtxRawHitContai 1
——— new_2024p0@7 (362 S, 87469 T 7 T Jb) TPC (PHCompositeNode)/

|___ run_00054200 00054300 TPCRAWHIT (IO,TpcRawHitContaineer)
F______ . MICROMEGAS (PHCompositeNode)/

MICROMEGASRAWHIT (IO,MicromegasRawHitContainerv1)
Sync (I0,SyncObjectv1)
EventHeader (I0,EventHeaderv1)
RUN (PHCompositeNode)/
RunHeader (I0,RunHeaderv1)

x T XY NES 00000 ZHh9 SATWVS EIEES L Flags (IO0,FlagSavevl)




MBD 7—#(3&EC ?

NS w YO BESE: MVTX, INTT, TPC, TPOT
HOUX—4%4 (%) : EMCal, HCal, MBD, sEPD, ZDC
% MBD, SEPD iZHOU X —4 Tl WA, A0YU —X—4FlcH ST\

/sphenix/lustred1/sphnxpro/physics/slurp
| tracking RSV FIUTBESED TrkrHit, TrkrCluster, seed, etc.

. . . DST: DST_TRKR_CLUSTER_run2pp_anad441_2024p007-00051512-00008.root
/sphenix/lustre@1/sphnxpro/physics/slurp/tracking/ et of Nodes in Puranlleoob—al

——— ana441_2024p007 (1032= 2/, 17609 _J 7 -T)JL) [QNode Tree under TopNode TOP

- —— run_00051500_00051600 O o e ko) /

P_______ e Sync (I0,SyncObjectv1)
EventHeader (IO,EventHeaderv1)

——— ana439_2024p00o7 (362>, 48 7 1)) TRKR (PHCompositeNode)/
I TRKR_CLUSTER (IO,PHObject)
I_ run—®®®537®®—®®®538®® TRKR_CLUSTERCROSSINGASSOC (IO,PHObject)
P_______ - LaserEventInfo (I0,PHObject)
LASER_CLUSTER (IO,PHObject)

I ana449_2024p0038 (@ - , 0 J7 ’I/JIJ> RUN (PHCompositeNode)/
I___ run_00051500 00051600 RunHeader (IO,RunHeaderv1)

Flags (I0,FlagSavev1)

P“““‘ " CYLINDERGEOM_MVTX (I0,PHObject)
CYLINDERGEOM_INTT (IO,PHObject)
CYLINDERCELLGEOM_SVTX (IO,PHObject)
CYLINDERGEOM_MICROMEGAS_FULL (IO,PHObject)
GEOMETRY_IO (IO,PHObject)
CdbUrl (IO,CdbUrlSavev1)

PAR (PHCompositeNode)/

x T A NES 00000 209 SATWVWS EIFRS L




EFE2 A7 1427V DST OFRFIEEET—73yv7HhoXRELEDHTC

FREBTENEDIZOHHIER
- Path: /sphenix/lustre@1/sphnxpro/physics/slurp/streaming/physics/inttonlyrun_=
- fi1le name: DST_INTT_EVENT_run2pp_new_2024p002-XXXXXXXX-YYYYY.root
- Contents:

- Path:/sphenix/lustre@1/sphnxpro/physics/slurp/streaming/physics/run_x*
- fi1le name: DST_STREAMING_EVENT_run2pp_new_2024p002-XXXXXXXX-YYYYY.root
- Contents: new_2024p002 (LHIBR, anad441_2024p007 & new 2024p007 H\1EFE

- Path:/sphenix/lustre@1/sphnxpro/physics/slurp/tracking/new_2024p007/run_x*
- file name: DST_TRKR_HIT_run2pp_new_2024p007-XXXXXXXX-YYYYY.root
- Contents: new_2024p007 (LHIBR,

ana439 2024p007 ana441_2024p007 ana449 2024p008 H\1FE7E

- Path:/sphenix/lustre@1/sphnxpro/physics/slurp/tracking/new_2024p007/run_%
- file name: DST_TRKR_CLUSTER_run2pp_new_2024p007-XXXXXXXX-YYYYY.root
- Contents:
EI =S o) ekl rollfs

. Path:/sphenix/lustre@1/sphnxpro/physics/slurp/tracking/run_x 7 tracking/{version}/run_
- Fi1le name: DST_TRKR_SEED_run2pp_new_2024p00@7-XXXXXXXX-YYYYY.root
- Contents



MBD 7—#(3&EC ?

NS w YO BESE: MVTX, INTT, TPC, TPOT
HOUX—4%4 (%) : EMCal, HCal, MBD, sEPD, ZDC
% MBD, SEPD iZHOU X —4 Tl WA, A0YU —X—4FlcH ST\

/sphenix/lustred1/sphnxpro/physics/slurp
| calophysics . Run type ™ physics @AOU—=X—=5® raw hit (?) 5—75

. . : DST: DST_TRIGGERED_EVENT_run2pp_new_2024p003-00050508-00000.root
/sphenix/lustre@1/sphnxpro/physics/slurp/calophysics/ Ciet of Nodes in FirarllServan,

I run_@@@447@@_@@@448@@ MMeTmfumkrTmmmm1DP
- — ana430_2024p007 0S5, 0 T e oo Nade)
- —— run_00050900_00051000 GL1_(PHiCompositeNode)/

GL1Packet (I0,Gl1Packetv2)
P_______ " MBD (PHCompositeNode)/

- . — MBDPackets (I0,CaloPacketContainervl) — Z_ ;h/ ?
new_2024p003 . 97 S, 8315 T 7 o oackete (10, ok

I——— run_00051300_ 00051400 ZDCPackets (I0,CaloPacketContainerv1)
P'______ . SEPD (PHCompositeNode)/
SEPDPackets (IO,CaloPacketContainerv1)

L run_00051100 00051200 HCAL (PHCompositeNode)/

HCALPackets (I0,CaloPacketContainervl)

S new_2®24p®®7 1 =2 ) 1578 7 1)U CEMC (PHCompositeNode)/

L CEMCPackets (I0,CaloPacketContainervi)
run_00051100_00051200 o, FHicPackets (10, Cal

EventHeader (IO,EventHeaderv1)
RUN (PHCompositeNode)/

RunHeader (IO,RunHeaderv1)

Flags (I0,FlagSavev1)

D —lzﬁ\\x > |\ %% 00000 %LIZ\@;\/E\/VT‘L\% é: Lj: IZE 5 7Ld: L PAR (PHCompositeNode)/




MBD 7—#(3&EC ?

/sphenix/lustre@1/sphnxpro/physics/slurp/calophysics/ /sphenix/lustre@1/sphnxpro/physics/slurp/tracking/

-—— run_00044700_00044800 -—— ana441_2024p007 (1032> 2/, 17609 J 7 1Jb)

- —— ana430_2024p007 .0 SV, 0 T | - ——( run_00051500_00051600
| - —— run_00050900_00051000

| — . - ——"run_00051800_00051900
-—— new_2024p003 . 97 >V, 8315 J71Ib -—— ana439_2024p007 (365>, 48 T 7 1))

— b

——— run_00051100_00051200 - —— ana449_2024p008 @0 =2, 0 J7T1I)
L —— new_2024p007 1 S, 1578 T 71 -—— run_00051500_00051600

L —— run_00051100_00051200 ——

-—— run_®®®513®®_®®®514®®} | -—— run_00053700_00053800

Official DST @ tracking/ana441_2024p007 & calophysics/ana430_2024p007 (&

HEIT DT VEENSDE CFELRWVG

#1705 72avII—7IC DSTERZEFET 5 « INHIEUVWFIELD, FEINHHN S

%2 1 INTT 5 MBD @ raw hit LNJ)LDIIENS B TITD « FFEIFRA/IN—MNEHED PSLBRWVWESHELE
%3 SOFHBENGZDOTMC T—Y TCRALULLSIBRIEZLTTENT « AL BVDTIN




MBD 57— QWIBFIE (FRIRDIBEEL TV S EEH)

P = o~ » d

=4 e N,
. 3 ] Lemgg e Lae =%
o WRETANEE

- = o O
o - e Sl s
- il ",

7 i B
wes ' s fesets
3 : .~

INTT SinglelnttPoolinput | INTT ~SwEYIRES | RSvEyomie
evt J 71 =1—R DST (InttRawHit) DST (TrkrHit) DST (TrkrCluster)
AN MMBE
MBD SingleMbdTriggerinput MBD clobal
E 7 o : | DST ’| DST (GlobalVertex
prdf J 7 1)U ;—i—:ﬁ% ModOut—/ ( )
~ ME= MbdPmtContainer e g =
MbdVertexMap MbdOut M5B U fc vertex D z fAIEHEND HE S
MbdGeom GlobalVertex (& MBD > SVTX vertex Z#i—HIICiF S T=H D
A—T 1R



INTT + MBD & (& S WS EBRM ?

INTT + MBD T — 4 f#&#h



<1

INTT + MBD T — % &

INTT + MBD & (3 &5 WS EBKRD ? Freresf |

r cluster

> X

INTT BE{FERT
INTT D7 —5 DH =D

A TrkrCluster_DST/
L —— TTree
event®

event]
event?2

event3
event4
eventb

i o



INTT + MBD T — 4 f#&#h

1
sample 5

INTT + MBD &l &E D WD EBRRM?

INTT D7 —5 DH%ZiKkD

IEE%i

INTT EE{REEMT

TrkrCluster_DST/
L—— TTree

i o

evento
eventT
event?Z
event3
event4
eventb

MBD D7 —% DHZIRKD

IEE%i

MBD B {&EEHT

MBD_DST/

L—— TTree

e

evento
event]
event?2
event3
event4
eventb

r

vertex| §

r cluster

> X



<1

INTT + MBD T — 4 f#&#h

INTT + MBD & (& &5 WS BB ? Freresf |

r cluster

> X

INTT BE{FERT
INTT OF—5 DIH=EI|/D

A TrkrCluster_DST/
L—— TTree
eventod

MBD H{&EE1T
MBD OF—45 DHZI/>

MMBD_DST/
L—— TTree
——— evento

INTT + MBD 24
INTT EMBD O ADT—% %S,

AR NS EICHBELEED/INT XA —5 ZiRE

A TrkrCluster _DST/ nMBD_DST/
L —— TTree L —— TTree
evento® evento

i o

event]
event?2

event3
event4
eventb

i o

event]l
event?2

event3
event4
eventb

event4

event]
event?2
event3
event4
eventb




sample 5

Fun4All_minimum_5.C INTT + MBD T 7 gﬁg*ﬁ

;'wc;;;i;;A(:’riu'n/‘}a’i;;'Fun‘L\LLServer.h> EE%}:I- L/, -Ij- \/ -j))l/% 9\\l7 \/ - I\\\ LJ J: 5 (o)

#include <fun4all/Fun4AllDstInputManager.h>

¢include <ClobalVariables. C> Yy I DOHBD T LT KNI T

finclude <CGCASetup_sPHENIX.C>
#include <C4_Input.C>

—
S WO NO U W~

#include <Irkr_Recolnit.(>
#include <Trkr_Clustering.C>
#include <G4_ActsGeom.C>

—
—

—
N

-t bk
+*= W

v

AwﬁAudé'<ffaﬁodules/klagHawjler.h>

include <ffamodules/HeadReco.h> N — W
Lfi'wcludc <ffamodules/SyncReco.h> j / )l/ — I\
#include <ffamodules/CDBInterface.h>
U%'wc}ud{? <pl"ool/;PHHandom‘>eed.h> I 77 Fun4A” m|n|mum 3_C
#include <phool/recoConsts.h> — —

T - Yy [ ey - r T - 73 —_ N
i mrunﬁ <fun allraw/SingleModTriggerInput.h o ﬁqultﬁ- ] |\ - Sample_module_5

#include <fun4allraw/InputManagerType.h>

N
W OO NGO

T
-
S
B
>

R__LOAD_LIEBRARY(libfun4all.so)

#include <tutorial.h>
39 R__LOAD_LIERARY( libtutorial.so )
31

R (o >0 FundAllinputManager f > 25 ¥ 21D,

34 Honukazuka@sphnxuser®3 06:93:55 FundAll_samples] $ cat list_MDC2_AuAu_run19_TrkrCluster. txt

200, anaddl 2024poo / -08u5]428- YrootZll R e 9ST_TRKR_CLUSTER_sHi jing_0_20Mn_50kHz_bka_@_207m-000000¢019-000992. root
= % g /]/ 7 t O) DST % g DST_TRKR_CLUSTER_sHijing_@_2¢fm_50kHz_bkg_@_20fm-0200222019-000331 . root
I DST TRKR CLUSTER sHijing @ 2¢fm 50kHz bkg ¢ 20fm-0233¢¢2019-000992. oot

36 ( IST_TRKR CLUSTER sHijing @ 2€fm 50kHz bkg € 20rm-0202€€€019-000823.root
37 . . . ? JST_TRKR CLUSTER sHijing @ 2e€fm SOkHz bkg € 20fm-0200€€2019-000004.root
38 FundAllServer xse = Fund4AllServer::instance(); £ === A N\ IST_TRKR_CLUSTER_sHijing_a_2efm_SekHz_bkg_@_20fm-0332222019-000235. roat
39 e->Verkosity (0 P TrerI uster DST % EI}'_L': JA i) IST_TRKR_CILUSTER_sH1jing_a_2efm_SekHz_bkg_@_20fm-0a32020019-006336 . roat
19 3 . IST_TRKR_CLUSTER_sHijing_a_2efm_SekHz_bkg_@_20fm-0dd00eea19-000947 . roat
41 ‘ } JST_TRKR_CLUSTER_sHijing_d_zefm_5S0kHz_bkg_¢_20fm-0300L££019-000008 . root
42 Data inout ;'.w' o IST_TRKR_CLUSTER_sHijing_o_z2efm_5S0kHz_bkg_¢_20fm-0300L£2019-000005 . root
4; ’ s i ” JIST_TRKR_CLUSTER SHijing_B 2eTm_50kHz_bkg_€_207m-08822€£019-000812. root
: ‘ s ‘ Ej: \ N\ / Honukazuka@sphnxuser®3 06:37:22 FundAll_samples] $ cat list_MDC2_AuAu_run19_MBD.txt
44 Kr ciu ¥ M B D DST % E}'T’ lk i) IST_MBD_EPD_sHi jing_0_20Tm_S€kHz_bkg_9_2€ m-0000000912-200000. root

158 FundAlllnputManager *in_cluster = new Fun4AllD tInDJ’“"*ﬁﬂﬂSEF( "DST_ Anpu "lmt“r” ). OST_MBD_EPD_sHi jing_0_20fm_5¢kHz_bkg_9_20fn-0000009213-200001 . root

46 string ; JST MBD EPD sHijing © 20fm 5€kHz bkg & 2¢fm-0000003213-200002. root
&7 in_cluster->l1leopen( data_cluste: JST MBD EPD sHijing © 20fm 5€kHz bkg & 2¢fm-0000003213-200003.root
43 3 in_cluster->AddListFile( "list_MDCZ_AuAu_runi9_TrkrCluster.txt” ); L ¥ I ggl :gg Egg Sj:i:FE g gg;ﬂ Eg:ﬂz :tc g gggn-gggggggg:g-gggggg.roo:
- : : - : p. _MBD_EPD_s ng_0_20fm_5ekHz_bkg_a_2@fm- - .roo

i I, e U k ) OST_MBD_EPD_sHi jing_@_20fm_S5ekHz_bkg_a_2¢fm-000000331%-200006. root

¥ o7 IST_MBD_EPD_sHijing_0_20fm_5SekHz_bkg_d_2efm-000000331%-200007 . root

JST_MBD_EPD_sHijing _0_20fm_SekHz_bkg_o_z2¢fm-0000000915-200008 . root
JST_MBD_EPD_sHijing_0_20fm_5SekHz_bkg_o_z2¢fm-0000000915-200009. root
JOST_MBD_EPD_sHijing_0_201m_5€kHz_bkg_8_2¢m-0000008319-£00010. root

—HDIEEEP > TLNEN Z[Ei& MDC2 @ AuAu minimum '
X o vl 9%%&9?@*?? 37

se->registerInputManager( in _mbd ); ' bias MC 77—

- _ - T _ - _ . S N - A - _ . - N - . A . - N - . _ - _ |~ . - A - N - | _ - _ . S N - X . - N Ny _ = s

FundAllInputManager *in_mbd = new FLI Al Ds-~nputHawazer( ”DCT 1nuut mbd" );

w

% [A— Fun4AlllnputManager ICE DST ZET EANRY KSED

in_mbd->AddListFile( “list_MDC2_AuAu_run19_MBD.txt" ); ad a list of files, use it ’; __“

-J

Vit Oy On O an
oy U

o0


https://github.com/nukazuka/INTT_Fun4All_Tutorial

sample 5

INTT + MBD G —4% &
B, Yo EYo>O—RKULS,
e eeantriay o arO HYFIDOBZFAL YT RN T

Enable::CDB = true;

Fun4AII_minimum_.C

$ git pull

RC= >set Str1ngF1ag( CDB_GLOBALTAG",CDB: :global_tag); j& == /= _g_ %
<17 0

rc- >set u1nt64F1ag( TIMESTAMP"” ,CDB: :timestamp) ;
rc->set_IntFlag("RUNNUMBER", @ );

recoConsts *rc = recoConsts::instance();

H>7)L1—RK
FundAll ¥7 O : Fun4All_ minimum 3.C
.+ fBtrJ1— K : sample_module 5

Enable: :MVTX

Enable: :TPC

Enable: :MICROMEGAS

Enable: : INTT

Enable: :BLACKHOLE

GAMAGNET: :magfield_rescale = 1.0;

EMTES 2 —)lIE sample_module 5 [CA>TW53
tutorial =z AV /\1LIJLUTED

TrackingInit();

tutorialx analysis_module = new tutorlal( 'name” );
analysis_module->Verbosity( 1 ); . nimum(defaul?
se->registerSubsystem( analysis_module )

se->run(ﬁEveniS)§
se->End();

delete se;

gSystem->Exit(0);
return 9;



https://github.com/nukazuka/INTT_Fun4All_Tutorial

sample_module_5/tutorial.h

39 class tutorial : public SubsysReco
40 {

41 public:
42

—®
INTT + MBD C7 —
43 tutorial(const stc::string &name = "tutorial”); L\
44 ,:i:
N ::l: —
45 ~tutorial() override; ﬁg* % / )b
16

47 int Init(PHCompositelode *topNode) override;

43 L
23 l2an up 1n na 11 aach « nt

54 int ResetEvent(PHCompositeNode »topNode) override;

59 all at the end 111 processing

60 int End(PHCompositeNode »xtopNode) override;

65 woid Print(const std::string &what = "AlLL") const override;

66

:2 int InitRun(PHCompositeNode *topNode) owverride; - _' Lj: Sample_mOdU|e_4 t 7—5 \J\ 7—: L\ Ia ) lo) g%ll\\ Lj:
3 e [CfiE

57 int process_event(PHCompositeNode *topNode) override;
7] N
+ MbdOut D &7 % B
u iy )\=|
56
63 int Réset(PHComposjteHsde * /xtopNodex/) override;
68 wvoid SetOprutDatr( ;Lj::étring path 14 éﬁtput_path; = béth; );

sample 5

o . MbdOut 1587z vertex DIE%E 7 524 — ¢, 0, n DFHE

e — = MbdOut DA% § 2 %% Hif (e

71 Al 1N | B ne difdlvysis LN 1US - -
728 int cluster_analysis(PHCompositeNode *topNode, TrkrClusterContainervé4x ncde_cluster_map, ActsGeometry* node_acts );
73% int mbd_analysis(PHCompositeNode =xtopNode, MbdOutx mbdout_node ):

s

74

15 Resi inctial

/6 int ResetClusterlLcop();

ity

78 std: :string output_path_ = "tutorial_sample5.root”;

79 TFile* output_; I ] f outp R(C '

80 TTreex tree_event_;

81 ITreet tree_cluster_;

82

83 iriable

84 int run_num_ = 0;

85 int event id = Q;

86 int cluster_num_ = 0;

87 int cluster_num_layer_[4] ={ 2 };

88

89 ariables ree

90 TVector3 vec cluster ;

91 float position_[3];

92 int layer_ = 0;

93 float adc_ = 0;
94 float size_phi_ = 0;
95 float phi = 9;
96 float theta_ =
97 float eta_ = 0;
98 float eta_diff_
GG

100 ariable i MBI

101 IVector3 vec_mbd_;

102 § bool is_valid_mbd_out_ =

103 float position_mba_[3] =

104 float position_error_mobd_

105 § float mbd g part [2] = 13D charge, @: South, \or th

106 % float mbd_q_ = { €¢.0 }; tal MBD charg 39

107

108 };

9;

= 6"

i

_» MBD BIROEHZ #7 (CEN




sample_module_5/tutorial.cc, process_event

73 int tutorizl::process_event(PHCompositeNode *tophcde)

74 {
75
76
7
78
/Y
30
a1
32
33
34
35
36

87

139
90
91

std::string node_name_trkr_cluster = "TRKR_CLUSTER";
TrkrClusterContainervdx node_cluster_map =
findNoce: :getClass<TrkrClusterContainerv4>(topNcde, nocde name trkr cluster);

1f(!node_cluster_map )

{

stu:icerr << PHWHERE << node_name_trkr_cluster << " node is missing.” << std::endl;

return FuniAllReturnCodes: :ABORTEVENT;
1

oal COO0

ActsGeometry *node_acts = findNode: :getClass<ActsGeometry>(topNode, "ActsCeometry");

if ( !node acts )
{
std::cout << PHWHERE << "No ActsGeometry on node tree. Bailing.
return FundAllReturnCodes::ABORTEVENT;
1

EventHeadervi* ncde_event_header = findNode::getClass<EventHeadervi>( topNode,
1f( Incde_svent_header )
{
sta::cout << PHWHERE << "No EventHeader on node tree. Skip this event.” <<
return FundAl IReturnCodes: : ABORTEVENT;

b

MbdOut *mblout_node = findNode::getClass<MbdOutvV2>(topNode, "Mbdout”);
if (!mbdout_node)
{
std::cout << PHWHERE << "::ERROR cannot find MbaOut" << std::endl;
return FundAllReturnCodes: ABORTF\'FNT,
}

run_num_ = node_event_header->get_RunNumber();
event_id_ = node_event_header->get_EvitSequence();

if( this—>Verbosity() > 9 )
{
sto::cout << "Run " << run_num_ << "\t"
<< "Event " << std::setw(10) << event_id_
<< std::endl;

1

this‘>ﬁbc;an§]ysis( toSNode,rﬁbddut_node‘);
this->cluster_analysis( topNode, node_cluster_map, node_acts );

tree_event_->Fill();
return FundAllSeturnCodes: :EVENT _OK;

<< std::endl:

'EventHeacer"” );

std::endl;
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sample_module_5/tutorial.cc INTT + MBD T > gﬁg*ﬁ'

process_event

73 int tutorial::process_event(PHCompositeNode *tophode) ﬁg*ﬁ % ~ \‘
o / 1
g —

3¢ std: :string node_name_trkr_cluster = "TRKR_CLUSTER";
TrkrClusterContainervdx node_cluster_map =

[ |
36 findNode: : getClass<TrkrClusterContainerv4>(topNcde, ncde _name_trkr_cluster); m bd a n a I s I s
87
38 —_— y

if(!node_cluster_map )
39 {

241 int tutorial::mbd_analysis( PHCompositeNode *topNode, MbdOut* mbdout_node )
242 {

3¢ sto::cerr << PHWHERE << node_name_trkr_cluster << " ncde is missing.” << std::endl;
91 return FuniAllReturnCodes::ABORTEVENT;

245
246
247 ondition of valid: t@® needs to be finite
248 1is_valid_mbd_out_ = mbdout_node->isValid();
249 if( is_valid_mbd_out_ == false )
250 return Fund4AllReturnCodes: :EVENT_OK;
251
252 position_mbd_[2] = mbdout_node->get_zvtx();
253 vec_mbd_.SetZ( position_mbd_[2] );
254 position_error_mbd_[2] = mbdout_node->get_zvtxerr();
255
256 for( int i=0; i<2; i++ )
257 {
258 mbd_q_part_[i] = mbdout_node->get_q( i );
259 }
260
261 mbd_q_ = mbd_qg_part_[@] =+ mbd_q_part_[1];
262 return Fund4AllReturnCodes: :EVENT_OK;

263 )

MbdOut D ERAfT (E R fE &

HiER LT vertex D z BEEZZEVE LD, MBD CTHIEUEBRE%R
W59 5717,

sample 5

98 ActsGeometry *node_acts = findNode::getClass<ActsGeometry>(topNode, "ActsCeometry”);
if ( !node acts )
{
d::cout << PHWHERE << "No ActsGeometry on node tree. Bailing." << std::endl;
return FundAllReturnCodes: :ABORTEVENT;
1

3 EventHeadervi* ncde_event_header = findNode: :getClass<EventHeaderyl1>( topNode, "EventHeader"” );
i1f( Incde_svent_header )
{
0::cout << P#W%EQE << No EventHeader on node trec. Skip this event.” << std::endl;
return FundAl IReturnCo :ABORTEVENT;

1

MbdOut *mbdout_ncde = findNode::getClass<MbdOutvV2>(topNode, "Mbdout™);
if (!mbdout_node)
{
td::cout << P MI[?E << "::ERROR - cannot find MbdOut" << std::endl;
return FundA eturnCc ABORTF\FNT

)i

5 run_num_ = node_event_header->get_RunNumber();
event_id_ = node_event_header->get_EvtSequence();

) Af( this—>verbosity() > 9 )
{
o::cout << "Run " << run_num_ << "\t"
<< "Zvent " << std::setw(10) << event_id_
<< std::endl;
1

this fmbc_analysis( tonNode,‘ﬁhdﬁut_ﬁoda’);
8% this->cluster_analysis( topNode, node_cluster ffiap, node_acts );

tree;é\;er:_—.\r i110);
2 return FundAllSeturnCodes: :EVENT OK;

|LLK
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sample_module_5/tutorial.cc, cluster_analysis

m— st I 5
A\ S — I I |
145 int tutorial::cluster_analysis(PHCompositeNode *topNode, TrkrClusterContainerv4* node_cluster_map, ActsGeometry* node_acts ) IN I I + MBD z 7 s * Sa p e
146 {
BRIFED a—I
1

147

148

149 loop over all IN layers (@: i1nner of i1inner barrel, 1: outer
150 for (unsigned int inttlayer = @; inttlayer < 4; inttlayer++)

151 {
152

154 for (const auto &hitsetkey : node_cluste
155 {

156

157 type: std::pair<Constlterator, Constlterator> ConstRange

158 here, MMap_::const_iterator ConstIterator;

159 auto range = node_cluster_map->getClusters(hitsetkey);

160

161 loop over 1terators of this cluster

162 for (auto cluslIter = range.first; cluslter != range.second; ++cluslter)
163 {

164

165 const auto cluskey
166 const auto cluster
167

168 Get cluster position i1n lab-coordinate using Acts

169 const auto globalPos = node_acts->getGlobalPosition(cluskey, cluster); MBD Vertex 0) y4 F:ETE_%%H% \J\f:
170 "

171 et cluster position 1n lab-coordinate to this cluster object ’

172 cluster->setPosition(®, globalPos.x() ); — _ 9 = | =537

173 cluster->setPosition(1, globalPos.y() ); 7 71 9 ¢, o }7 O) E-I-E- nlgéj\

174 cluster->setPosition(2, globalPos.z() );

ind

map?>getHitSétKeys(TrkrDefs::TrkrId::inttId, inttlayer + 3) )

)| on the INTI

cluslter->first;
clusIter->second;

175

176 Assign cluster parameters

177 position_[@] = cluster->getPosition( @ );

178 position_[1] = cluster->getPosition( 1 );

179 position_[2] = cluster->getPosition( 2 ); Z

180 adc_ = cluster->getAdc();

181 size_phi_ = cluster->getPhiSize();

182 layer_ = inttlayer;

183

184 calc for some parameters

185 vec_cluster_ = TVector3( position_[@],position_[1], position_[2] );

186

187 TVector3 vec_cluster_vertex = vec_cluster_ - vec_mbd_;

188 phi_ = vec_cluster_vertex.Phi();

189 theta_ = vec_cluster_vertex.Theta();

190 eta_ = vec_cluster_vertex.Eta();

191 ;
192 eta_diff_ = eta_ - vec_cluster_.Eta(); to see the effect by vertex3modification ; —>
193

194 After getting all cluster parameters

195 tree_cluster_->Fill();

196

197 #fcluster counters

198 cluster_num_++; all of then

199 cluster_num_layer_[ inttlayer ]++; for each layer

200

201 hen, reset the parameters (1t's not mandatory 1f all parameters are avallable all the time. It's ust 1n case
202 this->ResetClusterLoop();

%



INTT + MBD T —4% 17 : B

1. LINK N Z7ZyTFT—hNUTH YT ZY O VA—RKT 3
1 $ mv {your place} # ETIHEFAIIRZRALATENLD
] $ g1

X ESACC CREARLT 3
2. sample_module 5 = >V /\1)L9 %

2.1. cd sample_module_5

2.2. mkdir build

2.3. mkdir install

2.4. cd build

2.5. ../autogen.sh —prefix=3PWD/../install

3. Fun4All_minimum_5.C #3179 %
L $ root -g -b  "Fun4All_minimum_5.C( 100 )’

4. RS 7z tutorial_sample5.root D B = EZET 5
cEDINTA—=YZBEE5EMBVWVNEZTHSD
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Data process flow and data type

Conversion

cable
15 el Optical

SN NI )
BUS-eXtender LT,

INTT 111 om

FELIX board

INTT FELIX server

Private/Special DST files

/sphenix/tg/tg@1/commissioning/INTT/data
We are no longer recommended to use private DSTs.
Special DSTs due to technical difficulties are OK.

Offical DST files

/sphenix/lustre@1/sphnxpro/physics/slurp/
Please use them if you don’t have technical issues.
There are a lot of types of DSTs. Chaotic...

Buffer box Storage
at 1008 at SDCC

evt files evt files



sample 3

You need to read DST(s) in your Fun4All
macro using Fun4AlllnputManagetr.
You need to include some header files.

Including header files:
Manager . h>

putManager. h>

Single file;

Fun4AllInputManager *in = new Fun4AllDstInputManager("DSTin");
in—>AddFile( data );
se->registerInputManager(in);

Single file (old method but event skipping works):

Fund4AllInputManager *in = new Fun4AllDstInputManager('DSTin");
in—>fileopen( data );
se->registerlnputManager(in);

Multiple files:

Fun4AllInputManager *in = new Fun4AllDstInputManager("DST");
in->AddListFile( list );

Reading a DST file

Genki Nukazuka 3 months ago

& Hi, which function should | use to read DST files?

¢ FundAlllInputManager::AddFile
e FundAllInputManager::AddListFile
e Fund4AllDstInputManager::fileopen

7 replies

Anthony Hodges 2 months ago

~ In a given FundAllMacro, you'll probably instantiate a Fun4AllinputManager, which uses AddFile for a

single DST, and AddListFile for a file list containing a single column of DST files, such as that generated by
CreateDstList.pl

Christopher Pinkenburg 2 months ago
.fileopen is an older API, but you need it when you want to skip events

Genki Nukazuka 3 months ago

@ Thank you, @Anthony Hodges and @Christopher Pinkenburg !

So, if | want to skip some events, | shouldn't use AddFile and AddListFile, Is that right?

Christopher Pinkenburg 3 months ago
yes - that only works with fileopen() - the reason is that fileopen actually opens the DST and only then
Fun4All can set up the skipping. Fixing this is a long standing item on my list but it's not that

straightforward so that'll be a while

Genki Nukazuka 3 months ago

@ Thank you for the explanation. OK, that's good to know. So, the recommendation is

« for a single file: Fun4AllDstinputManager::fileopen
» for multiple files: Fun4AllinputManager::AddListFile

IS it right?

Christopher Pinkenburg 3 months ago
yes (where if you don't need the skipping, | would go for the AddFile() - it shares the underlying
machinery with AddListFile() so if you go from single file to filelist it'll go through the same channels)

Genki Nukazuka 3 months ago

@ Great! Thanks a lot!
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