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Lectures
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Lectures day 1

10/14.00h Essel (45m) Go4 v4 Overview
Analysis design
GUI control

10/14.45h Essel (15m) Simple Analysis First look into analysis code

11/15.00h Adamczewski
-Musch (60m)

Analysis control Analysis server with controller/observer GUIs
MBS/DABC monitoring

12/16.00h Break (60m)

13/17.00h Linev (30m) The Go4 
browser

Analysis, Files, Workspace folders
Monitoring, I/O, Treeviewer
Update/frozen modes

13/17.30h Linev (30m) GUI Editors Condition usage and editor
Markers and conditions
General purpose parameters and editor
Dynamic list editor

14/18.00h End

Schedule day 1
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Lectures day 2

10/14.00h Adamczewski
-Musch (45m)

Analysis design with Go4 The Go4 analysis steps
Modular analysis (analysis classes)

10/14.45h Adamczewski
-Musch (15m)

Go4 Trees in CINT Go4 libraries, trees, make class

11/15.00h Essel (60m) Using macros in Go4 Analysis setup, macro execution in 
programs, analysis, or in GUI environment
API to Go4 environment

12/16.00h Break (60m)

13/17.00h Linev (30m) User written GUI Qt designer
API to Go4 environment
Macro execution

13/17.30h Linev (30m) Fitting with Go4 Interactively, save fitter
batch using fitter

14/18.00h End

Schedule day 2
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Outline

• Go4 features   
• Status
• New in v.4
• Analysis framework
• Interactive analysis
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• Go4 is a framework for many kinds of experiments (Atomic & Nuclear Physics) 

• The analysis is written by the user (C++, unlimited ROOT)

• Go4 provides services and interfaces for analysis

• It runs in batch mode (CINT or compiled, on/off-line)

• or interactive mode (on/off-line):

• A non blocking GUI controls and steers the analysis

• The analysis runs independently and can update graphics asynchronously

• ROOT objects are transported between analysis and GUI task

• ROOT and Qt graphics are interfaced

• User may create specific GUIs (Qt designer) 

The Go4 features
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Go4 Package Layers

Go4 Analysis

User Analysis

Go4 Event

ROOT 

Go4 GUI 

Go4 Framework

Qt Library

Interface

Go4TaskHandler

Go4ThreadManager

MBS
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Go4 history and status

• Development start: April 1999
• Go4 v.1.0 May 2002
• Go4 v.2.0 November 2002
• Go4 v.2.10 June 2005
• Go4 v.3.0 December 2005 
• Go4 v.4.4 November 2009
• Users: 

– At GSI: FRS, SHIP, AP, ESR, Rising, HypHi, HADES online, TASCA...
– Outside: TU Darmstadt, Uni Mainz, Uni Giessen, INFN Milano,  Weizman

institute, IMPCAS,...
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Developments for v.4

• Inter-task communication redesign: 
multiple viewers at one analysis server 

• New object manager for GUI organization: 
decoupling of functionality and view
other viewers possible

• Redesign of  GUI elements: 
browser, viewpanel, editors, new MBS monitor, DIM client for DABC...

• Macro execution in GUI
• V4.4 can be built with native Qt3 or Qt4
• V4.4: standard executable (replaces MainUserAnalysis)
• V4.4: Full Go4 distribution for Linux, Solaris, Windows XP, W7

Go4 well established as GSI “standard” analysis framework
Go4 v4.4 released and available at http://go4.gsi.de
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Screenshot of first Go4 v1.0
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Screenshot of Go4 v4.4
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Go4 analysis

Analysis of event data:
The event loop is executed by framework
User code is plugged in
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Analysis process: Data flow

Event

Subevent

Subevent

Unpacked
data

Filtered
data

Detector1
Tracks

Detector2
Tracks

Calibrated
data, Hits

Particle ID
Physics data

Physics
Analysis

MBS

Analysis steps: Data generations
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Analysis process: Processing modules

Event

Subevent

Subevent

Unpack Filter

Detector1
Retrieve

Detector1
Tracks

Detector2
Retrieve

Detector2
Tracks

Calibrate
Hits

Particle ID
Physics

Physics
Analysis

MBS

Only one input and output per step!

Analysis steps: sequence of processing modules

ROOT tree file
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Analysis process: Processing modules

Event

Subevent

Subevent

Unpack Filter

Detector1
Retrieve

Detector1
Tracks

Detector2
Retrieve

Detector2
Tracks

Calibrate
Hits

Particle ID
Physics

Physics
Analysis

MBS

Only one input and output per step!

Analysis steps: sequence of processing modules

ROOT tree file
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Analysis data flow and event generations

event v1

event v2process

event v2

event v3process

input

event v1process

code

data

Analysis
steps!

ROOT tree file

Each processor has access to all inputs!
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Analysis data flow and event generations

event v1

event v2process

event v2

event v3process

input

event v1process

code

data

Analysis
steps!

ROOT tree file

Each processor has access to all inputs!
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Analysis steps structure

Step3

Event v2

Process

Event v3

Step2

Event v1

Process

Event v2

Step1

Event v0

Process

Event v1

Analysis
steps!

same object! same object!

code

data
Chain of analysis steps processed sequentially
Each step can be en/disabled (framework)
File input/output can be switched (framework)

Framework

User Code
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Go4 analysis, processing chain

event v2process1
Unpackevent v1

User output event v2 object calls function of user process1 object to get filled
User input event v2 object is either filled from previous step or filled from file by Go4
Each event object like event v2 is possible both, input and output

code

dataevent v3process2
Calibrate

Output   Input
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Go4 analysis, processing chain

event v2process1
Unpackevent v1

User output event v2 object calls function of user process1 object to get filled
User input event v2 object is either filled from previous step or filled from file by Go4
Each event object like event v2 is possible both, input and output

Event object

TGo4EventElement::Fill

UserEvent::Clear
Clear event data

Processing object

BuildEvent(output event)

Constructor
Create histograms, parameters, etc

Go4 Step
ReadEventFromFile

call GetInputEvent( [other step] )
// call GetOutputEvent(other step)

Is output event for this step

Is input event,
but no output event 
from previous step

code

data

Controlled by step

event v3process2
Calibrate

Output   Input
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Go4 analysis, create step

UserAnalysis constructor: create event, processor, and step objects

TGo4StepFactory*  cali  = new TGo4StepFactory("CaliFact"); // any name
cali->DefEventProcessor("Calibrator","CaliProc");  // object name, class name 
cali->DefInputEvent("Unpacked","UnpackEvent");  // object name, class name 
cali->DefOutputEvent("Calibrated","CaliEvent");    // object name, class name 
TGo4AnalysisStep* calistep = new TGo4AnalysisStep("Calibrator",cali,0,0,0);  
AddAnalysisStep(calistep);

Factory is a 
utility class
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Go4 analysis, create step

UserAnalysis constructor: create event, processor, and step objects

TGo4StepFactory*  cali  = new TGo4StepFactory("CaliFact"); // any name
cali->DefEventProcessor("Calibrator","CaliProc");  // object name, class name 
cali->DefInputEvent("Unpacked","UnpackEvent");  // object name, class name 
cali->DefOutputEvent("Calibrated","CaliEvent"); // object name, class name 
TGo4AnalysisStep* calistep = new TGo4AnalysisStep("Calibrator",cali,0,0,0);  
AddAnalysisStep(calistep);

TGo4StepFactory*  filter  = new TGo4StepFactory("FilterFact"); // any name
filter->DefEventProcessor("Filter","FilterProc");       // object name, class name 
filter->DefInputEvent(" Calibrated ","CaliEvent"); // object name, class name 
filter->DefOutputEvent("Filtered","FilteredEvent");  // object name, class name 
TGo4AnalysisStep* filterstep = new TGo4AnalysisStep("Filter",filter,0,0,0);  
AddAnalysisStep(filterstep);

Factory is a 
utility class
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Go4 analysis, create step, configure step

UserAnalysis constructor: create event, processor, and step objects

TGo4StepFactory*  cali  = new TGo4StepFactory("CaliFact"); // any name
cali->DefEventProcessor("Calibrator","CaliProc");  // object name, class name  
cali->DefInputEvent("Unpacked","UnpackEvent"); // object name, class name 
cali->DefOutputEvent("Calibrated","CaliEvent");    // object name, class name 
TGo4AnalysisStep* calistep = new TGo4AnalysisStep("Calibrator",cali,0,0,0);  
AddAnalysisStep(calistep);

User setup macro: configure step

step = go4->GetAnalysisStep("Calibrator");  
step->SetProcessEnabled(true/false);  
step->SetEventStore(new TGo4FileStoreParameter(filename,...));  
step->SetStoreEnabled(true/false);  
// default event source is output event from previous step
if(<previous step disabled>) // event must be read from file by Go4

step->SetEventSource(new TGo4FileSourceParameter(filename));
step->SetSourceEnabled(true);

Factory is a 
utility class
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Analysis Setup from GUI

Tabs for steps

2Step example
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User classes

Go4 class Derived user class implements calls

TGo4EventProcessor MyProcessor_N
(required)

BuildEvent
(required)

Calls GetInputEvent
Gets output event as argument
Analysis code

TGo4Analysis MyAnalysis
(optional)

PreLoop
UserEventFunc
PostLoop
(optional)

Create steps (factories)
Configure analysis
Central management

TGo4EventElement MyEvent_N
(optional)

Clear
(optional)

Calls the event function of 
processor (below):
BuildEvent (*MyEvent_N)
Argument is event object self

TGo4Parameter MyParameter
(optional)

UpdateFrom
(optional)

Update all data members, or
only a subset
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Go4 event loop

Submit configuration

Start analysis

Stop analysis

UserAnalysis::UserPreLoop

ProcessDynamicList

UserAnalysis::UserEventFunc

ProcessAnalysisSteps

Step1: UserProc-1::BuildEvent

Step2: UserProc-2::BuildEvent

StepN: UserProcN::BuildEvent

UserAnalysis::UserPostLoop

Event loop

Initialize user
event function

Analyze event,
Histogramming

ad hoc histogramming

Reset user
event function

Create objects
Restore objects

Framework

User Code

Analyze event,
Histogramming

Input/output
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Conditions and parameters

• Conditions
– window condition: check 1 (2) value(s) against 2 limits (pairs of limits)
– polygon condition: check if point (x,y) is inside/outside polygon
– indexable arrays of conditions
– allows for analysis flow control
– statistics (true/false counters)
– interactive control (GUI editor) (freeze)

• Parameters
– User classes keeping parameter variables
– interactive control (generic GUI editor)
– value protection (update can be controlled by user function)
– allows for specific analysis control
– "cheap" commands (executed through editor) easy to implement
– supports besides atomic data types also fit objects

Stored/restored in/from auto-save file.
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Analysis  batch mode

Analysis process

Event IO:
- DAQ

- Server
- Files
- User Auto save file

ANALYSIS 
loop

Object manager

Set up in code or macros
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Interactive mode

TSocket (3x)

Analysis process

Event IO:
- DAQ

- Server
- Files
- User Auto save file

SE
R

VE
R

 T
as

kANALYSIS 
loop

Object manager

Commands
Objects

C
LI

EN
T 

Ta
sk Go4 GUI

Object manager

1 Controller process
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Analysis server mode

TSocket (3x)

C
LI

EN
T 

Ta
sk Go4 GUI

Object managerC
LI

EN
T 

Ta
sk Go4 GUI

Object managerC
LI

EN
T 

Ta
sk Go4 GUI

Object manager

N Observer processes

Analysis process

Event IO:
- DAQ

- Server
- Files
- User Auto save file

SE
R

VE
R

 T
as

kANALYSIS 
loop

Object manager

Login port

Commands
Objects

connect request

connect request

C
LI

EN
T 

Ta
sk Go4 GUI

Object manager

1 Controller process
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Go4 GUI

Browser
Graphics
Interactive tools
Editors
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Go4 browser

Folders for
Workspace (memory of GUI)
Files
Analysis (memory of analysis)
Servers

RMB popup
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Go4 browser
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Go4 browser

context menu (RMB)monitor and filter tool
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View panel 

• Improved marker editor, may also edit conditions
• Info on time/date and full object path

• Graphical ROOT editor
• Show same histogram in different views

(ranges, line and fill colors) 
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Condition editor 
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Condition editor in view panel 

Marker editor may also edit conditions
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Parameter editor 

Remote editing of object (data structure) contents
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Fit panel

Interactive peak finding and fitting. Save fitter for use in macros
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Tree viewer

Drag
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Dynamic list editor 

Histogramming adhoc

Drag
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MBS status monitor 

Online event ratemeters, trending, remotely inspect status and setup
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Macro execution

Remote (analysis) and local (GUI)

drag

Go4 function
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Very simple example: sources

Have a look to a very simple example

• MBS data input
• No data output
• Histogramming (autosave file)
• One step (one processor class)
• One parameter (one parameter class)
• One condition
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Very simple example: sources

MyProc.h

#include "TGo4EventProcessor.h"
#include "MyParam.h"
class MyProc : public TGo4EventProcessor {

public:
MyProc() ;
MyProc(const char* name);
virtual ~MyProc() ;
Bool_t BuildEvent(TGo4EventElement* target);

private:
TH1         *fHisto;
TGo4WinCond   *fCond;
MyParam     *fParam;

ClassDef(MyProc,1)
};

Our TGo4EventProcessor class MyProc
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Very simple example: sources

MyProc.h

#include "TGo4EventProcessor.h"
#include "MyParam.h"
class MyProc : public TGo4EventProcessor {

public:
MyProc() ;
MyProc(const char* name);
virtual ~MyProc() ;
Bool_t BuildEvent(TGo4EventElement* target);

private:
TH1         *fHisto;
TGo4WinCond   *fCond;
MyParam     *fParam;

ClassDef(MyProc,1)
};

MyProc.cxx

#include "MyProc.h"
#include "TGo4WinCond.h"
#include "TGo4MbsEvent.h"
#include "TH1.h"
MyProc::~MyProc(){}
MyProc::MyProc() : TGo4EventProcessor(){}

MyProc::MyProc(const char* name) : TGo4EventProcessor(name){
fParam = (MyParam*) MakeParameter("Par1", "MyParam");
fHisto = MakeTH1('I', "His", "Test", 5000, 1., 5001.); 
fCond = MakeWinCond("cond", 100,2000);

}

Bool_t MyProc::BuildEvent(TGo4EventElement* target)
{ // Default empty event. We dont fill any output event here at all

TGo4MbsEvent* event = (TGo4MbsEvent* ) GetInputEvent();
event->ResetIterator();
TGo4MbsSubEvent *psubevt = event->NextSubEvent();
if(psubevt != 0) {

Int_t * pdata = psubevt->GetDataField();
if(fCond->Test(*pdata)&fParam->fillRaw)fHisto->Fill(*pdata);

} 
return kFALSE;

}

Our TGo4EventProcessor class MyProc
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Very simple example: sources

MyParam.h

#include "TGo4Parameter.h"
class MyParam : public TGo4Parameter {

public:
MyParam(const char* name = 0);
virtual ~MyParam(); 

Bool_t   fillRaw; // control filling of raw histograms
ClassDef(MyParam,1)

};

Our TGo4Parameter class MyParam
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Very simple example: sources

MyParam.h

#include "TGo4Parameter.h"
class MyParam : public TGo4Parameter {

public:
MyParam(const char* name = 0);
virtual ~MyParam(); 

Bool_t   fillRaw; // control filling of raw histograms

ClassDef(MyParam,1)
};

MyParam.cxx

#include "MyParam.h"
#include "Riostream.h"
MyParam::MyParam(const char* name) : TGo4Parameter(name),

fillRaw(kTRUE){}
MyParam::~MyParam(){}

Our TGo4Parameter class MyParam

setPar.C

void setPar(){
MyParam *mp;
mp = (MyParam *) go4->GetParameter("Par1");
mp->fillRaw=kTRUE;
}

gROOT->ProcessLine(".x setParl.C()");
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