Introduction to JSF

Akiya Miyamoto
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JSF Features -1

1. JSF is based on ROOT
@ User needs to lean just one language, C+

2.JSF provides a framework for modular analyses
@ Common framework for event generation, detector
simulation, and analyses.
@ Same framework for beam test data analysis

3. Unified framework for interactive and batch jobs
@ GUTI for control of an interactive run
Histogram and event display packages included

@ A file similar to .rootrc is used to set parameters
Default values an be overidden by command line
argument at run time.



JSF Features - 2

1. Object I/0
@ Each modules can save/read their event data
as branches of a root tree.
@ Job parameters, histograms, ntuples and private
analysis tree can be saved in the same file

2. Packages
1) Included in the release
@ Pythia6.2, Bases/Spring++, ZVTOP, JETNET, BSGEN
2) Provided as separated packages
@ Physsim (Event generators and analysis utilities)
@ | CLIB (QuickSim, Helas)
&« JIM (Geant3)
@ Jupiter (Geant4)



Get Started

B Set environment variables: JSSFROOT

bash $ export JSFROOT=jsf top directory
$ export PATH=$PATH:$JSFROOT/bin

tcsh $ setenv JSFROOT jsf top directory
$ set path=($path $JSFROOT/bin)

m Define macro path : ~/.rootrc

Unix. *. Root. DynamicPath: . :$(ROOTSYS)/lib:$(JSFROOT)/1ib:$ (KFLIBROOT)/lib
Unix. *. Root. MacroPath: . $(ROOTSYS) /macros:$ (JSFROOT) /macro

m Start JSF
$ jsf gui.C



Using JSF Control Panel

e Controls menu

- run mode
- generator type

— generator parameters
* pythia

- event type
* zh

— Save parameters
* Next Event button



UserAnalysis.C

m Example in $JSFROOT/macro/UserAnalysis.C
B Three functions:

m Userlnitialize() : Called at Job initialization
define Histgrams, etc.

m UserAnalysis() : Called at each event
for event analysis

B DrawHist() . Called to draw histogram

jsf/lex1/UserAnalysis_1.C



Batch run
$ jsf -b - --maxevt=100 gui.C

B root option:

® -b : run without X
W - : quit at the end

| jsf option

B --maxevi=N : N is number of events



Set parameters

m In afile, jsf.conf

B Command line arguments
$ jsf -conf=conf_file --optionN=valueN .... gui.C

m conf_file : a parameter file name
m optionN=valueN: parameter name and its value

Format of jsf.conf

Parameter.name : value
#loption _name

# comment-1

# comment-2
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Access JSFModule and
JSFEventBuf

H In scipt

m JSFSteer *jsf (defined in gui.C)
jst->GetEventNumber();
JSFXXX *mod=(JSFXXX*)jsf->FindModule("JSFXXX");
JSFXXXBuf *buf=(JSFXXXBuf*)mod->EventBuf();

® In compiled code,
m JSFSteer *gJSF (defined in JSFSteer.h)



Build compiled library

® buildjsf command

jst/ex2/buildjst



nowehiN Y 000ZSMOT

s|dwexa sisAjeue ue se
papn|oul ale O'sIsA[euyiasn pue ‘O oloeUIRNIND ‘O'Inb ‘uonnguisip isl ayi uj

yull/e|idwoo 1noyum sialewelred uni 18s 0] pasn aq Ued 0IOB|\
Mul| pue 8|1dwoo 01 paau ou ‘| N|D O1 sueyl 0ioe\ Sk pasn si weiboid ++9

OIDEN '€

fgiuiso ‘wiso|l 'quio) = saueq) uesno4

uoneoldde js| <———  saueIqI| UBIUOL + S8LBIQI S + S8lie.iql| J00Y

(4sl =) se|qenoex3y 'z

" RWISYOINDAS Al B 4S Mgl Sk yons
uoleolidde 4Sr pjing 01 sasse|o ++1) pa|idwoo-aid

sel g '}

sjuauodwon 4sr



JSFGenerator

m JSFGenerator
m PythiaGenerator

LY
H

U

S

S
S

~Bases - JSFSpring - JSFHadronizer
-MEGenerator - JSFSHGenerator

-ReadMEGenerator - JSFPythiaHadronizer



PythiaGenerator

B Parameters

m Process : ZH, ZZ, WW, enW, eeZ, gammalZ
B BeamStrahlung
m Decay: Z, W, H

m |nitPythia.C



JSFGeneratorParticle

m Particle information
D, Mass, Charge, P, X, DL
Pointers to Mother, 1st_Daughter, NDaughter

m Example

| jsf/generator

m using JSFGeneratorParticle
m EventShape



nowehiN Y 0002SMOT
Sia2lawliojed ul m:moamv ABJiaua ON : n

lajwiioeo gH ul Ajuo Abisus susodaq : suoipey
Jsjwiioled N3 ut Aluo ABisus sysodsq: L pue 2
‘uolinjosal ayl o}
Buiploooe Bulleaws Jaye sajunoo yoea o] painquisip st Abisus pajelauar)
(e¢/|z|—)dxoto + (Ty/|z|—)dxo I = (2)f Aq Ajeisre| peaids si ABisua sjoied :
sjulod 11y paleaws alealo 1snp
Ja1aweled xijay pauiquwoo 1286 o1 pabelaae uay) ale sisleweled DD PuB X A
'seb Jaqueyo o1 anp Buueneos ajdijnw ayl Jo 108))e
ay1 Buipnjoul paleawws ale Jaleweled yorl] ayl JO JulBL JOLIS [BuoISUBWIP G
p|al} plous|os ul Zo pue ¥o uaalb yum Buiidwes N paseds AjjenbI

‘018 ‘I IN] ‘X LA Se yons sjelenew Aq buusneos ajdiynw Aq palesws ale sa|olued
VO PUe ‘D0 ‘LINI ‘X1A ybnolyy pswwims aie ss|olued

:uonelausab eubis
8|1} Jejaweled e aq pabueyo aq ueo (019 ‘Aljewoabiuolnijosal) sislsweled Joala
‘papnjoul a1 YD ‘0Ad0 LI X1A

:sjusuodwoo 1108187

101B|NWIS Y2IND



(x1m)e 01 X 1@ *d, 01 X 670 = *d/'do
e OI XTI, 01 x¢g = *d/'
.uoljnjosay Wwniuawojlp

uspg - (0eI8)wiwi = *0
e (rexce)urdoT = “0 :uonnjosey uolisod
| WSS |>|7Z] ‘wss | 01 G 0=l uoIisod
__ 2o —— . o e 06 : Buldwes jo JaqunN

laquieyo jal |80 |lews

ado
A aw D m\/ \ﬁ:w = (%)a /70
| Svong Ww'e ~ 98| : (jaleg)snipey
VOdH | ANEUV Z 1%z | : uonejuswbeg
| YS9 . ssewolyl D dH

%1 @ AN %ST = (%) /90

Wwog | ~ 9L (jleueg)snipey

ANEUV Xt . uoleluswbeg

_ Ox1/2: sseudlyl eQINT

pajesuadwoo JuI0g/pPes ]

9 : sieAejladns jo Jaquinp

B|S8l €

(Z)w L /x(P)wg

10]19319pP DM JO UOI}D3SSS0.1)



2 leyinwize ‘0 -9 |elpel ;uolejuswbasg
(ueipel)nz 0>6>5 | 0 :ebreisnon
ped IS + A\ JO siehe| g

96 0>|gs0o| > &0 :ebeisanon
uool|is s1ahe| +
duys/jexid uoai|is @ (14)
(wil)g, owis,, d/Fg ® ¢ = ¢

¢/ €

91 [eYyInwize ‘Z¢ [elpe) (uorejuswbes ‘uolnjosal 1ajeweled joeduw|
(uelpel)G 0> 9 > 500 ‘ebeiano) wrl = O :uoNN|OS8) UOINSOd
X6zt ‘pedIs + M 6 0>|es0o| ‘Wwog 0} Wot z=1 ‘siake| + :uollsod
doo : (XLA)
wrnt = O :uoln|osal uoljisod
5°0>|@so09| ‘wo/ g 0} Wor=l ‘siake| ¢ :Ajawosr)
|loxid/diys uoois (L)

Auadoid weeq
lojluow 0} Joj8lep (g uoll|Is

o
< 002

\J

12)0B1] pJEMIOS

_
| _ ysew annoy
12ubew uvonesuadwon 93 \ﬂ\

* - / -
o sonuopy Aysounun Z4M voddng

d| 1eau wa)sAs J10j9913Q



JSFQuickSim

B Quick Simulator module

B Detector parameter file

m $(LCLIBROOT)/simjlc/param/detect7.com
-- "JLC-I” Green Book Detector (2 Tesla) , default

m $(LCLIBROOT)/simjlc/param/jlc3T.com
-- "ACFA Report" (3 Tesla)

® JSFQuickSimParam : parameter class
® JLCQuickSim.ParameterFile: env. param.

B Simulator Output data

B JSFQuickSimBuf
VTX (+IT), CDC, EMC, HDC, LTKCLTrack



JSFSIMDST(Buf)

®m The format agreed among ACFA group.
B JSFQuickSIM + JSFGenerator

B Same information can be written to a file
accesible by FORTRAN program.



Classes for QuickSim Output
JSFSIMDSTBuf

Important Member functions:

Int_t GetNLTKCLTracks();
Int_t GetNCDCTracks();

Int_t GetNVTXHits();

Int_t GetNEMCHits();

Int_t GetNHDCHits();

Int_t GetNSMHits();

Int_t GetNGeneratorParticles();

TObjArray *GetLTKCLTracks(); // Pointers to LTKCLTracks objects array
TClonesArray *GetCDCTracks(); // Pointers to CDCTracks object array
TClonesArray *GetVTXHits();  // Pointers to VT Xhits object array

TClonesArray *GetEMCHits();  // Pointers to EMhits object array

TClonesArray *GetHDCHits();  // Pointers to HDhits object array

TClonesArray *GetSMHits(); // Pointers to SMhits object array

TClonesArray *GetGeneratorParticles(); // Pointers to GeneratorParticle objects array



JSFLTKCLTrack

B Information based on "Combined Track Bank"
| http://www-jlc.kek.jp/subg/offl/lib/docs/cmbtrk/main.html

m Data in class

m P at closest approach to IP

m Particle type:

1=Pure gamma, 2=Gamma in mixed EMC, 3=Pure neutral Hadron,
4=Hadron in mixed HDC, 5=Pure charged hadron, 6=Unmached Track
11=Electron candidate, 13=muon candidate

m Source of information : 100*IHDC + 10*IEMC + ICDC
m Nsig
m Pointer to CDC Tracks



Anlib

m ANL4DVector: TLorentz , Lockable

® ANLEventSahpe

m Using TODbjArray of ANL4DVector
m Calculate Thrust, Oblateness, Major/Minor Axis

®m ANLJetFinder

B base class for Jade, JadeE, Durham jet finder
m ANLJet : ANL4DVector

See examples in $(KFLIBROOT)/Anlib/examples



Sample Analysis

W |sf/quicksim
H e+e- —» ZZ event
m Use JSFLTKCLTrack class
m Use ANLJetFinder

m jsf/jetanal
® e+e- —» ZH event (Z—qqonly)
m Compiled program to create TTree, JetEvent
m JetEvent — JSFJet — JSFVertex
B Example to access by Tree->Draw()
m Example to access by your own event loop
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VTOP vertex tagging

L] L] L] A
Topological vertex finding g
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Package Install

m ROOT

| http://www-jlc.kek.jp/~miyamoto/linux/redhat/rh9.0/etc
root-3.05.05.tar.gz

m Compiled on RedHat 9.0
B Package location is defined by ROOTSYS
m run_config is used for configure

m CERNLIB for RedHat 8/9

| http://www-jlc.kek.jp/~miyamoto/linux/redhat/rh8.0/etc
cern-2002-bin/include/lib/share.tar.gz

m LCLIB, Physsim, JSF
m Get from JLCCVS.KEK.JP



JLCCVS

m Latest packages are available at jlccvs.kek.jp.
® How to get:

$ cvs -d :pserver:anonymous@ijlccvs.kek.jp/home/cvs/soft login <RETURN>
Password: <RETURN>
$ cvs -d :pserver:anonymous@jlccvs.kek.jp:/home/cvs/soft co jst <RETURN>

m Update

$ cvs update

m Web interface to see a code history
http://jlccvs.kek.jp/cgi-bin/cvsweb.cgi/jsf/



Build Packages

® Environment parameters
= LCLIBROOT, KFLIBROOT, JSFROOT
m Set PATH, etc. ref. setup.bash

= [ CLIB
= $cd $LCLIBROOT
m § ./configure --pythia-major-version 6 --pythia-lib-dir $(JSFROQT)/lib --pythia-lib-name Pythia6
= $ make install

= JSF
= $ cd $JSFROOT
® download pythia source file and save it in share/pythia directory
m edit cnfig/configure.in ( set Pythia version number )
m $ make install or make fullinstall

m KFLIBROOT
® $ cd SKFLIBROOT/Anlib/src
B $§ xmkmf -a
® $ make
m $ make install

m ~/.rootrc
= Unix.*.Root.DynamicPath: .:$(ROOTSYS)/lib:$(JSFROOT)/lib:$(KFLIBROOT)/lib
= Unix.*.Root.MacroPath:  .:$(ROOTSYS)/macro:$(JSFROOT)/macro

® then ready to run jsf gui.C



Information on Web

® Home page of ACFA-Sim group
http://acfahep.kek.jp/subg/sim

®m Mailing list: acfa-sim@acfahep.kek.jp
®m JSF update information

m JSF

m http://'www-jlc.kek.jp/subg/offl/jsf
m Links to Iclib, physsim, and documents in this page



