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o0 Simple analysis example :

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Demo of simple analysis

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 04 analysis simple structure .

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

TGo4Analysis

=N

MBS on-line or file

Input

Step ( Process )

Output

A
\ "Init.
\
I

N . ————>| Factory
A

Framework

User Code

data

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 04 analysis steps calling

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

processor 1 Init and Fill called by framework (step)

If no steps follow:

Event Event a Event a->Init:
t l get processor 1 (from framework)
; Event a->Fill:
LY :
vl E’ call user event function of processor 1
% 1% 1% optionally store Event a (by framework)

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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Macro usage demo

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Macro usage

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

* Macro execution in analysis code
— gROOT->ProcessLine(command)
— Set up analysis
— Set parameter values
— Set condition values
 Macro execution in analysis called in GUI
— Selective clearing of histograms
— Saving conditions
— Saving parameters
 Macro execution in GUI
— Histogram calculations
— Set up monitoring (hot start)
— Elaborate graphics

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(o)) Macro execution

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Remote (analysis) and local (GUI)

% =w (God v3.1-1 @Ixg0500 <Controllers - [Analysis Terminal]
E File Tools Analysis Settings Windows Help =151 %]
GO4-*> AnalysisStepManager -- Initializing EventClasses done. -

GO4-*> Analysis BaseClass -- Initializing EveniClasses done.
GO4-*> Analysis TGo4Analysis event classes were initialized.

-
1| | »

Press enter to execute. |_x /misc/goofy/workshop06/corrhistos.C j éjJ

L 7| Bl &

| sut commane: [rebin("HisABC", 2, KTRUEY); - el
. ,\4\ some macros provided by Go4

% - Select Macro template: [2][o][2]

Reblnhlstogram
Add/substract histograms

Divide histograms

Projection X

Projection Y

Correlate histograms

Histogram of histogram

Profile X

Profile Y

Bool_t rebin{const char* name1, int ngroup, Bool_t draw) |

OK Cancel |
L L 4
GO4G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04GO4G

Juni 2006 Go4 v3 - http://go4.gsi.de 7




O

®
| B =9 |

(0)0) Macro context

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

Full description in Go4 reference manual

* Macro execution in analysis

go4 = TGo4Analysis::Instance()

TGo4Condition *cond = go4->GetAnalysisCondition(name)

TH1 *histo = go4->GetHistogram(name)

TGo4Parameter *par = go4->GetParameter(name)

TObject *object = go4->NextMatchingObject(wildcard,folder,createlist)

. Macro execution in GUI

#ifdef _ GO4AMACRO ___ ... #endif
go4 is already set to TGo4Abstractinterface::Instance()

TString *fullname = go4->FindIltem(name)
TObject *object = go4->GetObject(fullname)

TString *fullname = go4->SaveToMemory(workspace-folder,object,ownership)
go4->Monitorltem(name,enable)

ViewPanelHandle *view = go4->StartViewPanel()
go4->Drawltem(fullname,view,options)

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Examples

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

» Called by gROOT->ProcessLine in analysis
— setup.C
— stream.C
e Called in GUI analysis command line
— savecond.C(file,1)
— savepar.C(name,file)
 Called in GUI command line
— drawl.C(#) #=16,48
— draw2.C(#,channel) #=16,48 channel=100-500
— draw3.C(#) #=16,48 dPicture.root(DataPict)

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Modular analysis

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Using several analysis classes in one step

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Analysis steps (event loop) L
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GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Factory Factory
step 1 step 2

iInput

v

inputl

,~” Input2 (= outputl)

processl = = filel = = v
process?

\ 4

outputd == output2 - — - =
|

\/
file2

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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Juni 2006

Modular Example

TGodAnalysis
TModAnalysis

-fUserFile:TFile*
-fMbsEvent:TGo4MbsEvent*
-fCtl:TModControl*
-fEvents:int_t
~fLastEvent:int_t

+TModAnalysis
+TModAnalysis
+~TModAnalysis
+UserPreLoopiint_t
+UserEventFunc:int_t
+UserPostLoop:Int_t

TGo4EventProcessor
TModProc

-fSubAProc:TDetAProc*
-fSubBProc: TDetBProc*
-fSubCProc:TDetCProc*
~fxControl:TModControl*

+TModProc

+TModProc

+~TModProc

+Event:void
+GetSubProcA:TGo4EventProcesso
+GetSubProcB: TGo4EventProcesso
+GetSubProcC:TGo4EventProcesso|

[ ] -
E=EsE ()
#

TGo4EventElement
+IsProcA:Bool_t 0.1 TModEvent
+IsProcB:Bool_t
+IsProcC:Bool _t +xSubA:TSubDetectorA
+xSubB:TSubDetectorB
+xSubC:TSubDetectorC
-fxAnlProc:TModProc*
+TModEvent
+TModEvent
+~TModEvent
+Fillnt_t
+Clear:void
+nitint_t
0.1 TGO4EventElement
TGoAEventProcessor USUERECHETA
TDetAProc
+Cratel:Float_t[g]
fCrLCh:THLI [8] +Crate2:Float_t[8]
“fCraCh-THI* [8] -fxAnlProc:TDetAProc*
-CriChix2:TH2I* 0.1
fHisTTHI +TSubDetectorA
fHistgate-THLI +TSubDetectorA
His2THLM +~TSubDetectorA
-fHis2gate:TH1I* +Fill:int_t
~fconHis1:TGo4WinCond* el
-fconHis2:TGo4WinCond* O fInitInt2t
-fPolyCon:TGo4PolyCond* TGo4EventProcessor TGo4EventElement
0.1 -fConAr:TGo4CondArray* TDetBProc TSubDetectorB
TGodEventElement | ¢ ; ~finput:T
fPicture:T -{CriCh:TH1I* [8] +Crate1:Float_t[8]
-fcondSet:TGodPicture* -{Cr2Ch:TH1I* [8]
-fCriCh1x2:TH2I
+TGo4MbsEvent +TDetAProc fHiSLTHLI* -1
+TGo4MbsEvent +TDetAProc -fHis1gate: TH1I* +TSubDetectorB
+TGo4MbsEvent +~TDetAProc fHis2:THLI* +TSubDetectorB
+~TGo4MbsEvent +Event:void -fHis2gate: THLI* +~TSubDetectorB
+FillInt_t -fconHis1:TGo4WinCond* +FillInt_t
+nitint_t -fconHis2: TGo4WinCond* 0.1 +Clear-void
+Clearoid 0.1 -fPolyCon:TGo4PolyCond* TGo4EventProcessor +nitInt_t
+Setvoid -fConArr:TGo4CondArray* TDetCProc TGoaEventElement
+PrintEvent:void finput:T TSubDetectorC
+Eesestltera(or:vl?ljg besube -fPicture:TGo4Picture* CriCh:TH1I* (8]
+NextSubEvent: TGoaMbsSubEvent -fondSet: TGo4Picture* -Cr2Ch:THLI* [8 ]
+GetSubEvent: TGoaMbsSubEvent* rfCrlchlxzzTH[le’ 12{::2;22:{{{2}
+GetSubEvent:TGo4MbsSubEvent* +TDetBProc AHiSLTHLI* HANIPIOC-TDBICPTOC
+2etl;llen:v0|d +TDetBProc ~fHis1gate: TH1I* 0.1 .
+GetDlen:lnt_t +~TDetBProc fHis2:THLI*
+GetintLen:Int_t +Eventvoid ~fHis2gate: TH1I* ilgﬁﬁgi{ii{gig
+SetType:void 0.1 -fconHis1:TGo4WinCond* P e
+GetType:Short_t -fconHis2:TGoWinCond* SRiN €
+SetSubtype:void -fPolyCon:TGo4PolyCond* T
+GetSubtype:Short_t -fConArr:TGo4CondArray* +nitint t
+SetDummy:void -finput:TGo4MbsEvent* T
+GetDummy:Short_t fPicture: TGo4Picture*
+SetTrigger:void -fcondSet:TGo4Picture*
+GetTrigger:Short_t
+SetCount:void +TDetCProc
+GetCount:Int_t +TDetCProc
+~TDetCProc
+Event:void

+SetPrintEvent:void
-,

4G04G04G04G04G04G04G04G04G0O4G0O4GO
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00 Go4 browser

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Using browser and graphical editors

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

« Browser functionality

« Usage as ROOT files browser
 Displaying data in view panel
« Objects in GUI workspace

« Export data from browser

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Browser functionality

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

 One browser for all data sources
(analysis, file, histogram server, memory,...)

* Full control by context menu

 Different objects properties displayed in columns
» Objects monitoring tool

» Obijects filter tool by state (monitored, fetched, all)
» Local memory workspace with user subdirectories
o Support of drag-&-drop of items

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 ROOT files browser

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

* Go4 GUI can be used in offline as ROOT files browser
» To create example ROOT file:
shell$ cd
shell$ cp $ROOTSYS/tutorials/hsimple.C .
shell$ root -1 hsimple.C
shell$ go4
god4$ Open file “hsimple.root”
» Subdirectories and TTree brunches/leafs can be seen
» Display of any histogram by double click

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Tree viewer

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

Open file “hsimple.root”

Tree viewer activated by double-click on any tree leaf item
1-D, 2-D and 3-D tree draw is possible with cut condition
Drag & drop of leafs names to viewer fields

Automatic histogram creation or via special dialog

Same in ROOT session:
shell$ root -1
root [O] TFile::Open(““hsimple.root™);
root [1] new TBrowser;
root [2] “double click” leaf i1tem In TBrowser

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) Browser columns and menus

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

» Browser displays up to 7 columns:
Name — item name
Flags — item status (monitored, fetched)
Info — object title - Pt dtends)
Date, Time — time when object is fetched i

il Plot
i3

Class — object class
Size — object size or sum for folders 2
» To activate/deactivate columns, use X
right-mouse menu out of the Name column Loy e artepete

Copy to clipbosed
Monitor item(=)

.

7P Clear (Reset to 0)
& Set Clear protection
)

X Delete from analusis
@ Refresh namelist

» For each element context menu via right-mouse click on
item name is available

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Display of data in view panel

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

 Display by double click or via Draw in context menu
» Start empty view panel and drag & drop from browser
* View panel features:

— subpads division EEE
— superimpose mode == = g
— different draw / log scale options = =
— zooming tools oot
— ROOT editor r
— markers editor (described later) 3;3
— save as picture / canvas / image S
— date / time / name info in pads e v |
« Superimpose via context menu in browser ; e
» Usage of “Apply to all” flag -
* “Fetch when drawing” flag from setting menu ot

200 400 600 800 10001200 1400 1600 1800 2000 2200

Marker Modes

O ) = £ 5|

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) Browser workspace

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

» Place for fixed (non-updated) objects copy

* Any ROOT-generated objects (like projections) will (should) appear in
workspace

* For most objects in browser “Copy to workspace” context menu can be
activated

» Copy & paste functionality for any object / folder
» Subfolders can be created / renamed / deleted
» Store of Workspace folders in ROOT file

» “Fetch when copying” flag from setting menu

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Export of browser content

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Complete content can be store in ROOT file via “Save memory” menu
command

Binary ROOT and XML format are supported

Any selected item(s) can be stored in ROOT file

“Fetch when saving” flag from setting menu

Export of histograms content to ASCII (Excel, Origin) and Radware

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 04 GUI elements IR

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

« Condition editor

« Marker editor

o Parameter editor

« Dynamic list editor

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Preparation

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

* For demonstration example $G04SY S/Go4Example2Step will be used
e To run example:

shell$ . god4login new

shell$ cd $G04SYS/Go4Example2Step

shell$ go4

go4$ “Launch analysis”

go4$ Configure without Autosave

go4$ Submit & start analysis

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Condition classes

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

» TGo4Condition — base class for any condition

* TGo4WindCond — 1-D or 2-D window condition
» TGo4PolyCond — 2-D polygon condition
 TGo4CondArray — array of conditions

 To be used in analysis for testing event data against boundary
condition, activating/deactivating analysis code

e Main methods:
— Test(x), Test(x,y) — check if tested value(s) comply to condition

— SetHistogram(name) — connect condition with histogram for
displaying

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Condition editor " “?;}

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

O G ()
#

Editor for TGo4Condition class

% Condition editor M & ES | % Panell: Hisl, cHisl
Analysiz/Conditions/cHi=l Win 1-D File Edit Options ™ Apply to all
|Returns Result - |Regular -] Condition histogram 09:14:39 e

ALL counts: [ IAGI00] True: [ 03 C39RT) s0.00% —
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o0 Working with condition editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

 Activation: double click on condition, condition context menu, drag &
drop condition to editor

 Displaying condition on view panel with draw button or drag & drop to
viewpanel

» Changing condition values in editor or in view panel
» Update condition in analysis, store / restore condition in file
» Creating new condition in analysis

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Marker editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Add-on for view panel functionality

s2Panell: CriChlx2 =10
File Edit Options I" Apply to all
|  Crate 1 channel 1x2 18:07:09 | = =

5000 =

VIEREEE

4500 These are markers, created in marker editor
4000
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500

e b by e by b b by by b
500 1000 1500 2000 2500 3000 3500 4000 4500 5000

o Em N EEE EE— o o gy,
— o

—
¢ —Marker Modes

\ - | B Elll_l_lr loop Inew—_,_l i

e o e o o= ==

Iy,
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00 Marker editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

User can add following objects:

— 1-D, 2-D or polygon marker

— Text label

— Arrow
Loop mode to add many objects in once
Select / change / delete specific markers
Can be used as reduced condition editor

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Parameter editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Editing of local/remote TGo4Parameter objects

- - Gud v3.0-Obeta @hxg0517 <Controller - [Parameter Edt FEx
28 File Tools fnalysis Settings Windows Help =18 =
—Parameter
Analysis/Paraneters/CaliPar - THXXCalibPar ane |Flags
[COWorkspace
—Ob ject Menbers Hnalgsis
+-[(OHistograns
Hame | Tupe Yalue Comments= | + -CaConditions
fdA[0] Double_t 1,806823 Calibration polynom coeff = [dParameters
fdA[1] Double_t 0,003414 Calibration polynom coeff
fdA[2] Double t 0,000000 Calibration polynom coeff
fdA[3] Double t 0,000000 Calibration polynom coeff 123 spect itter
fhRecalibrate Bool_t 152t to KTRUE to make calibration fit in wac © o L-1230gliPar
fhReadDatabaze Bool_t 0 %5et to KTRUE to re-read energies from exter + [CODyramiclists
f=Database T5tring calilines,txt Filename for ascii file with linesname - er %""DTI"‘EES
filinesChannel[2] |Int_t £50 Centroid channel numbers for fitted lines +-[Pictures
ffLinesEneray[0] Float t 1,486708 Database energies of calibration lines Cicanvases
ful inesHames[0] T5tring Alka Database names of calibration lines, ?"DEVEﬂ‘tUt:.jEC‘tS
fulinesk inder R Fitter to search lines # EUserb jects
t+Calibrataor M |* Fitter for calibration of channel/energies
frGraphName et Calibration  Hame of the graph to contain the calibratic
fSpectruntName Tstring Cr1Chol Hame of the calibration spectrum histogram
4| Il
= & = i ]Il i
08 R3G-2 - Current Ev/s HYGS | Average Ev/s Y|= CHAY3 | Events |2005-10-06 10:51:13 4
L
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o0 User parameter class

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

» User classes, derived from TGo4Parameter, should be used as
coefficients table

o TGo4Parameter::UpdateFrom() method can be implemented for user
control how values will be assigned in the analysis

» For simple cases UpdateFrom() implementation is no longer required

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Parameter editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Basic data types, array of basic data types, TString and TGo4Fitter are
supported for editing

Array contents can be expanded / shrinked

Comments in class declaration are visible in parameter editor
Class library is not required for parameter editing (only for file 1/0)
Parameter can be updated in analysis or stored / restored in file

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Juni 2006 Go4 v3 - http://go4.gsi.de 31



o0 Dynamic list editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

For fast histogramming without code changing

saDynamic List Editor =10l =l
—Entry: TGod4HistogramEntry
¥ enable Analysis/DynamicLists/entry

—Histogram
Analysis/Histograms/t remotethisto [jtliil

Event data |Condition | |

X|Go4Element/fiCratel[1]

Y
Z

2« E oo & X
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o0 Dynamic list editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

» Browser displays analysis event structure and opened tree in analysis
» These data updated once per event and therefore can be used for
histogramming
« Two alternatives for dynamic histogramming:
— over any element(s) in events structures, including condition

— TTree::Draw() operation

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Fitting

- = ﬂa
@
GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Fitting interactively and in code

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Fitting in Go4 ik

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

e Fit panel in Go4
« Use of TGo4Fitter in macro
 Reuse of fitter in GUI / Analysis

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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Fit panel
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GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

% Parell: Hisl

File Edit Options r

M ] 3
Apply to all

| Condition histogram 18:38:50 Analysis/Histograms/His1 |
0
- —— Analysis/Histograms/His 1
300 —
- — Model
250 :— —— Gauss0
200 :_ — Gauss
- Gauss2
150 :_ — Gauss3
100 E_ Gaussd !
" ! ] |
AR T T r
(1
500 1000 1500 2000 2500 3000
['«Fit panel =10l
Fitter Tools Settings
Name inimi .
— Minimizer | Data: Data@ of class: TGo4FitDataH
IFltter Peak finder | Models: Pol B Pol 1 Gauss® Gaussl G
Data Models e
Data® ¢ |ePol @ 21  objects
¥ Pol 1
— Name |C1ass |anersh1p |
Gausso i : =
Gaussl Histogram |Hisl THII alse
Gauss2
rfauss:? =] Use range | Clear ranges |
Use pad | Find | Fit | Drawl Parsl Active: Panell. Fitter: Fitter
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o0 Main feature of fit panel

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

 Fitting of histograms / graphs for any kind of model
» Peak finder
« Manual change of model components / fit parameters
 Fitting and parameters view, parameters output
» Fit panel menu commands
» Different display modes:
— show only model
— show model components
— use different panel for drawing
» Store fitter in file

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Using TGo4Fitter in macros

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Can be used without rest Go4 framework
Just gSystem->Load(“libGo4Fit.so”) before usage

$G0O4SYS/Go4dFitExample package with many different examples of
TGo4Fitter usage

Can be used as macros or compiled into executable

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Examplel from Go4FitExamples

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

/I create fitter, select fit function and add standard actions list
TGo4Fitter fitter("Fitter", TGo4Fitter::ff ML_Poisson, KTRUE);

/[ add histogram to fitter, which should be fitted
fitter. AddH1("datal", GetHistogram("hDeg120 P c"), KTRUE, 2200., 2900.);

Il create polynom of first order
fitter. AddPolynomX("datal”, "Pol", 1);

| datal_bins

/] create two gaussians E

fitter. AddGauss1("datal”, "Gaussl", 2553., 15.); 350

fitter. AddGauss1("datal”, "Gauss2", 2672., 15.); mf_

/] execute all actions Z0E

fitter.DoActions(); 200
150 '

/[ draw data, full model and two gaussains =

fitter.Draw("#datal,Gaussl,Gauss2"); 10

50—

Lol L Ll | - I Ll L
500 1000 1500 2000 2500 3000 3500 4000
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00 Reuse of fitter in GUI

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

Store fitter in macro:

TFile* f = TFile::Open("fitter.root","recreate");
fitter.ClearObjects(0, kFALSE); // do not store histos with fitter
fitter.Write();

delete f;

Load file with fitter in Go4 browser
Drop fitter on histogram to be fitted (WDegi20.P = 0w062)

. Press Fit button F

ssf |— hDeg120_P_c \
- — Model

300
- Gauss1 II‘

250 | — (Gauss2

2005

1505— ||

100 \L

" i M
C ! i . SN

500 1000 1500 2000 2500 3000 3500 4000
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(0)0) Reuse of fitter in macros

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

» Do fitting in fit panel
 Store fitter in file (via browser)
 Load fitter in macro and assign histograms:

// read fitter from file

TFile* f = TFile::Open("fitter2.root");

TGo4Fitter* fitter = (TGo4Fitter*) f->Get("Fitter");
delete f;

if (fitter==0) return;

Il set histogram in fitter
fitter->SetObject("datal”, GetHistogram("hDegl120 P _c"), kTRUE);

// make fitting
fitter->DoActions();

/I just draw fitter
fitter->Draw("#datal,Gaussl1,Gauss2");

* Repeat fitting as many time as necessary
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(0)0) Advanced using of TGo4Fitter
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» Simultaneous fit of several histograms

 Fitting model definition via TFormula, sample histogram or shared
library

» Different range settings
» Two-dimensional histograms fit
» See Fit tutorial on Go4 webpage

» Most are supported by “Expert” mode in the Fit panel
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00 User GUI i
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How to write user GUI
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« User GUI basics

« Standard User GUI example
 Functionality of QGo4Widget
o Getting started with own GUI
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00 User GUI basics
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» User GUI is must be placed in shared library

» GO4USERGUI shell variable should specify path and name of shared
library

» StartUserPanel() function must be defined

» Top-level widget must be inherited from QGo4Widget class, no extra
classes

* Plugin for Qt designer can be generated by:
make plugin
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(0)0) User GUI example
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e In GO4SYS/Go4UserGUI
» Contains one widget, inherited from QGo4Widget
* Shows:

— drag & drop items from browser

— draw / edit / info of any item

— object update/delete notification

— usage of QtRoot canvas
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(0)0) User GUI drag & drop
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Via two virtual methods of QGo4Widget:
* bool IsAcceptDrag(itemname, class, kind)

— Here user should decide if item of that class and kind (object,
parameter, tree leasf, event and so on) can be accepted or not

 void Dropltem(itemname, cl, kind)

— when drag is accepted and user drop item on panel, any action
can be done. In example label is updated

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Juni 2006 Go4 v3 - http://go4.gsi.de 47



(0)0) Accessible functionality
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« Many useful methods of QGo4Widget:
— Editltem(const char* itemname)
— Drawltem(const char* itemname)
— ShowltemInfo(const char* itemname)
— SaveltemToFile()
— UpdatelteminAnalysis()

» Methods of TGo4Interface, TGo4BrowserProxy and
TGo4AnalysisProxy also accessible
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00 Notification
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* Object manager can inform user GUI when object is updated / deleted
in browser

* To enable, link between browser item and user widget must be
established (typically, when item is dropped):

AddLink(itemname,”LinkName”)

 Virtual methods must be reimplemented:
QUserPanel::linkedObjectUpdated(linkname, obj)
QUserPanel::linkedObjectRemoved(linkname)

 In these methods correct update of user panel must be implemented.

» This directly enable monitoring of objects in user panel
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o0 Making own user GUI
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» Copy content of $G0O4SYS/Go4UserGUI in new location
« Compile:
shell$ make clean
shell$ make all
» Set GO4USERGUI variable:
shell$ export GO4USERGUI="pwd"
* Run go4 and activate user GUI panel
 If necessary, install designer plugin (from $GO4SYS):
shell$ make plugin
» Copy plugin to designed plugins location (see comments after make
plugin operation)
« Start Qt designer, open project “Go4UserGui.pro”, modify existing
panel, create new tabs, new widgets and so on
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