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Lectures
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Lectures day 1

10.00h Essel Go4 V3 Overview
Analysis design
GUI control

10.45h Essel Simple Analysis First look into analysis code

11.15h Break
11.30h Adamczewski Analysis control Analysis server with controller/observer GUIs

MBS monitoring

12.10h Linev The Go4 browser Analysis, Files, Workspace folders
Monitoring, I/O, Treeviewer
Update/frozen modes

12.40h Linev GUI Editors Condition usage and editor
Markers and conditions
General purpose parameters and editor
Dynamic list editor



Juni 2006 Go4 v3 - http://go4.gsi.de 3

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

Lectures day 2

10.00h Adamczewski Analysis design with Go4 The Go4 analysis steps
Modular analysis (analysis classes)

10.45h Adamczewski Go4 Trees in CINT Go4 libraries, trees, make class

11.00h Break
11.20h Essel Using macros in Go4 Analysis setup, GUI setup (hot start)

Remote execution in analysis
Execution in GUI environment
API to Go4 environment
Compose pictures to be used in batch
Standard ROOT graphics in Go4 GUI

11.50h Linev User written GUI Qt designer
API to Go4 environment
Macro execution

12.20h Linev Fitting with Go4 Interactively, save fitter
batch using fitter
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Go4 v3

• Go4 features   
• Status
• New in v.3.0
• Analysis framework
• Interactive analysis
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The Go4 features

• 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) 
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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 (stable?)
• Go4 v.3.0 (and “final” v2.10) December 2005
• Users: 

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

institute, IMPCAS,...
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Developments for v.3

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

• New Object manager for GUI organization: 
decoupling of functionality and surface

• Redesign of  GUI elements: 
browser, viewpanel, editors, new MBS monitor,...

• Macro execution in GUI
• ROOT session (macro) may be controlled by Go4 GUI
• ROOT session (TBrowser) may control Go4 analysis
• ROOT session (TBrowser) may control other ROOT session (macro) 
• Go4 distribution for Windows XP (without Qt!)
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Go4 summary

• Go4 well established as GSI “standard” analysis framework
• v2.10: development finished, used in production
• new v.3.0: 

– First internal redesign stage (OM, communication)
– GUI layout and functionality improved
– Other graphical surfaces than Qt? possible now!
– ROOT session can control Go4 analysis
– ROOT macros can be controlled from Go4 GUI
– Port to other OS than Linux? 

WindowsXP partially done; MacOS(?)
• v3.0 to do:

– Testing, bug fixes, user interface improvements
– Replace analysis object management with new OM
– Redesign of analysis framework?

Backward compatibility!

• Go4 v3.1 released and available at http://go4.gsi.de

http://go4.gsi.de/
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Screenshot of Go4 v3
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Screenshot of Go4 v3
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Screenshot of Go4 v3 minimized
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Go4 analysis

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



Juni 2006 Go4 v3 - http://go4.gsi.de 14

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

Analysis process

Event

Subevent

Subevent

Unpacked
data

Filtered
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Detector1
Tracks

Detector1
filtered

Detector2
Tracks

Detector2
filtered

Calibrated
data, Hits

Particle ID
Physics data

Analysis
steps!

Physics
Analysis

MBS
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Analysis steps data flow

code Analysis
steps!

data

data 1

data 2process

data 2

data 3processdata 1

input

process
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Analysis steps structure

Analysis
steps!

Step2

Input

Process

Output

Step3

Input

Process

Output

Input

Step1 Process

Output
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Go4 analysis framework

TUserAnalysis

TGo4Analysis

Step

Input

Process

Output

Step

Input

Process

Output

Input

Process

Output

Step

Factory1

Init.

Factory2

Init.

FactoryN

Init.

Steps definition and control

Framework

User Code
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Go4 analysis steps data flow

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

code Each processor has access to all inputs!
Each processor has access to all objects

data

data 1

data 2process

data 2

data 3process

Step Step Step

data 1

input

process



Juni 2006 Go4 v3 - http://go4.gsi.de 21

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4GO4G

Go4 event loop

Submit configuration

Start analysis

Stop analysis

UserAnalysis::UserPreLoop

ProcessDynamicList

UserAnalysis::UserEventFunc

ProcessAnalysisSteps

Step1: UserEvent-1::Fill

Step2: UserEvent-2::Fill

Stepn: UserEvent-n::Fill

UserAnalysis::UserPostLoop

Event loop

Initialize user
event function

Analyze event,
Histogramming

ad hoc histogramming

Reset user
event function

Creation of
objects

Framework

User Code

Analyze event,
Histogramming

Input/output
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Go4 analysis steps calling

Event b

processor 2

Event Event a

processor 1 Event::Init and Fill called by framework (step)

If no steps follow:

Event a->Init: 
get processor 1 (from framework)

Event a->Fill: 
call user event function of processor 1
optionally store Event a (by framework)
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Go4 analysis steps calling

Event b

processor 2

Event Event a

processor 1

Event b

processor 2

Event Event a

processor 1 Event::Init and Fill called by framework (step)

If no steps follow:

Event a->Init: 
get processor 1 (from framework)

Event a->Fill: 
call user event function of processor 1
optionally store Event a (by framework)

Event a->Init: 
1. is event source = processor 1?

YES: get processor 1 (from framework)
2. is event source a file (TGo4FileSource)?

YES: get file source

Event a->Fill: 
1. processor 1?

YES: call user event function of processor 1
2. file source?

YES: call BuildEvent function of file source
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Classes

Go4 class Derived user class implements calls

TGo4EventProcessor MyProcessor-N
(required)

MyProcessEventN Calls GetInputEvent
Gets output event as argument

TGo4Analysis MyAnalysis
(optional)

PreLoop
UserEventFunc
PostLoop

Create steps (factories)
Configure analysis
Central management

TGo4EventServerFactory MyFactoryStep-N
(optional)

CreateEventProcessor
CreateOutputEvent
CreateInputEvent

TGo4AnalysisStep none Calls from MyFactoryStep-N:
CreateEventProcessor
CreateOutputEvent
CreateInputEvent

TGo4EventElement MyEvent-N
(required)

Init
Clear
Fill

Fill calls the event function of 
processor (below), e.g.:
MyProcessEvent-N(*MyEvent-N)
Argument is event object self

TGo4Parameter MyParameter1 UpdateFrom Update data as wanted
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Implemented Services

IO classes Event objects Functionality

TGo4MbsEvent, 
TGo4MbsSubEvent

MBS format 10,1

TGo4CompositeEvent Complex event structures 
„toolbox“

TGo4MbsFile
TGo4MbsEventServer
TGo4MbsStream
TGo4MbsTransport
TGo4RevServ

read from MBS *.lmd
connect to Mbs

connect to remote event 
server mrevserv

Go4ExampleUserSource User event source

TGo4FileSource
TGo4FileStore
TGo4BackStore

ROOT TTree  in TFile

ROOT TTree  in memory 
online TTree::Draw() 
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Analysis Setup from GUI

Tabs for steps

2Step example

Event input 

Event output

Object 
persistency

Load/save 
config
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Conditions and parameters

• Conditions
– inspired from GOOSY
– 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)

• Parameters
– User classes keeping parameter variables
– interactive control (generic GUI editor)
– value protection (update 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
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Analysis  batch mode

Set up in code or macros

Analysis process

Event IO:
- DAQ

- Server
- Files
- User Auto save file

ANALYSIS 
loop

Object manager
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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 manager

C
LI

EN
T 
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sk Go4 GUI

Object manager

C
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
Interacvtive tools
Editors
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New Go4 browser

• New object organization and management (great work of Sergey)
• Decoupled from object management

functionality independent from graphical surface
• One browser for all data sources 

(analysis, file, histogram server, memory,...)
• Full control by context menu
• Properties displayed in definable columns
• Monitoring is set as object property 
• Object filter tool by state (monitored, fetched, all) 
• Local memory workspace with user subdirectories

copy & paste, drag’n drop, create subdir, rename
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New object organization

Requirements:
– central registry for all data
– naming like “Analysis/Histograms/His1”
– common API to browse and access data from different sources like TFolder, 

TDirectory, remote analysis and so on
– decouple functionality and graphical surface
– possibility of interactive interface
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Proxy approach

Instead of direct objects hierarchy (like TFolder) mediator proxies are used. 
Proxy functionality:

– Holds object pointer (with or without ownership)
– Provides iterator over object structure
– Provides metainformation about contained data
– Via the names gives an access to object data
– Correctly store/restore object to file
– Delivers messages, when object is inserted, modified or deleted 
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GUI object manager

GUI OM

data sources

browser

file.root

Analysis

file.root

Analysis

histo1

histo2

histo3

Parameter1widgets

Qt browser

view panel 1

parameter editor

• hierarchical structure of containers
• special proxies for different data sources
• single iterator for looping over complete 

structure
• message passing between different branches 

for notification purposes
• ROOT cleanup mechanism

Supported data sources:
• TFolder
• TDirectory (TFile)
• TTree
• TCanvas
• Remote Go4 analysis
• GSI histogram server

TSocket
connection
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New Go4 browser

Folders for
Workspace
Files
Analysis
Servers
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New Go4 browser

context menu (RMB)monitor and filter tool
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New Go4 browser blown up

RMB popup
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View panel 

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

• View management done by object manager
• Show same histogram in different views

(ranges, line and fill colors) 
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Condition editor 

2D polygon

1D limits
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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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Dynamic list editor 

Histogramming adhoc
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New MBS status monitor 

Online event ratemeters, trending, remotely inspect status and setup
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Go4 and ROOT macros

ROOT macros in analysis
ROOT macros in Go4 GUI
Remote control of ROOT macros
ROOT browser for remote analysis control
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Macro execution

Remote (analysis) and local (GUI)

some macros provided by Go4
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Analysis loop and control

Analysis loop Control from ROOT CINT
Use regular ROOT session
[root] .x go4Init.C 
[root] .x mymacro.C

In macro then use
go4RegisterAll(); 
go4->AddHistogram(TH1*); 
go4->AddObject(TNamed*);

Optional run control methods
wait for start button pressed:
go4->WaitForStart();

break when stop button pressed:
go4->Process();

Use regular ROOT session
[root] .x go4LoadLibs.C
[root] new TGo4Interface()
[root] go4->ConnectAnalysis

(“host.domain”, 5000, 2);
[root] new TBrowser 

ROOT TBrowser will contain “go4” folder, 
where all objects of analysis will be displayed.
RMB pull down menu for simple control
Remote control from CINT:
go4-> LaunchAnalysis(..);
go4->ConnectAnalysis(..);
go4->SubmitAnalysisConfig();
go4->StartAnalysis();
go4->StopAnalysis();
go4->ExecuteLine(....);

Use Connect button in Go4 GUI to 
control/observe the macro

Can control also full Go4 analysis
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root [0] .x go4Init.C
GO4-*> Welcome to Go4 Analysis Framework Release v3.1-0 (build 30100) !root [1] 
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 starting initialization...
GO4-*> Analysis Slave Go4CintServer-lxg0500-4525 waiting for submit and start commands... 
Waiting for client connection on PORT: 5000
root [1] .x hsimplego4.C
GO4-*> AnalysisStepManager -- Initializing EventClasses done.
GO4-*> Analysis BaseClass -- Initializing EventClasses done.Waiting for the Go4 start button.        
Use Canvas menu 'Options/Interrupt' to leave macro.
GO4-*>  TaskManager: Succesfully added new client Display-lxg0500-4519 (host lxg0500, ports 5001,5002,5003)
GO4-*> Client Display-lxg0500-4519 is logged in at Go4CintServer-lxg0500-4525 as Controller 
Waiting for client connection on PORT: 5000
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 has started analysis processing.
Starting execution loop after 33 s of waiting
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 has STOPPED analysis processing.hsimple : 
Real Time =   7.75 seconds Cpu Time =   5.34 seconds

Running a ROOT analysis macro in CINT controlled by Go4 GUI
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Go4 functions

root [0] .x go4Init.C
GO4-*> Welcome to Go4 Analysis Framework Release v3.1-0 (build 30100) !root [1] 
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 starting initialization...
GO4-*> Analysis Slave Go4CintServer-lxg0500-4525 waiting for submit and start commands... 
Waiting for client connection on PORT: 5000
root [1] .x hsimplego4.C
GO4-*> AnalysisStepManager -- Initializing EventClasses done.
GO4-*> Analysis BaseClass -- Initializing EventClasses done.Waiting for the Go4 start button.        
Use Canvas menu 'Options/Interrupt' to leave macro.
GO4-*>  TaskManager: Succesfully added new client Display-lxg0500-4519 (host lxg0500, ports 5001,5002,5003)
GO4-*> Client Display-lxg0500-4519 is logged in at Go4CintServer-lxg0500-4525 as Controller 
Waiting for client connection on PORT: 5000
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 has started analysis processing.
Starting execution loop after 33 s of waiting
GO4-*> AnalysisClient Go4CintServer-lxg0500-4525 has STOPPED analysis processing.hsimple : 
Real Time =   7.75 seconds Cpu Time =   5.34 seconds

root [0] .x go4LoadLibs.C
root [1] go4 = new TGo4Interface()
(class TGo4Interface*)0x9319318
root [2] go4->ConnectAnalysis("localhost",5000,1)
Loginfo = GO4-*> Analysis nameslist was requested from client Display-lxg0500-26451
Loginfo = GO4-*> Analysis status was requested from client...
Loginfo = GO4-*> Client Display-lxg0500-26451 is logged in at Go4CintServer-lxg0500-16805 as Controller
root[3] new TBrowser()
(class TBrowser*)0x9079c30

Running a ROOT analysis macro in CINT controlled by ROOT browser Windows XP!
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Analysis and controls

winXP

ROOT

Observer

Linux

Analysis

Go4

Linux

Controller

Go4

Linux

ROOT

Analysis

WinXP

ROOT

Analysis

winXP

Analysis

Go4

RFIO,
XROOTd, 
PROOF?

Linux

ROOT

Observer

Linux only!

DAQ

LynxOS
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Lets go to the details!
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