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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, 1/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
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(0)0) Lectures day 2
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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 features

e Status

e Newinv.3.0

e Analysis framework
e Interactive analysis
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(0)0) The Go4 features
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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
e |t runs in batch mode (CINT or compiled, on/off-line)
e 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 Framework

User Analysis

Go4 GUI Go4TaskHandler

Go4 Analysis
Go4 Event

Qt Library

Go4ThreadManager

Interface
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* Development start: April 1999

e Go4v.1.0 May 2002

e Go4v.2.0 November 2002

e Go4v.2.10 June 2005 (stable?)
e Go04 v.3.0 (and “final’ v2.10) December 2005

e Users:

— At GSI: FRS, SHIP, AP, ESR, Rising, HypHi, HADES online, ...

— Qutside: TU Darmstadt, Uni Mainz, Uni Giessen, INFN Milano, Weizman
Institute, IMPCAS, ...
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e 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,...

e Macro execution in GUI

e ROOT session (macro) may be controlled by Go4 GUI

e ROOT session (TBrowser) may control Go4 analysis

e ROOT session (TBrowser) may control other ROOT session (macro)
Go4 distribution for Windows XP (without Qt!)
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e Go4 well established as GSI “standard” analysis framework
 v2.10: development finished, used in production
* newVv.3.0:

— First internal redesign stage (OM, communication)

— GUI layout and functionality improved

— Other graphical surfaces than Qt? possible now!

— ROQT session can control Go4 analysis

— ROOT macros can be controlled from Go4 GUI

— Port to other OS than Linux?
WindowsXP partially done; MacOS(?)

 v3.0to 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
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Analysis of event data:
The event loop is executed by framework

User code is plugged in
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’Inlt. ’Inlt. I
I 1 1
——3>! Factoryl ——3>| Factory2 ——>| FactoryN
A 4 A
/ -’ s - -
/ - _—
/ _ - - - -
- e -—— : ——— = = Fra ork
TUserAnalysis ~=====7% e
User Code

Steps definition and control

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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-/

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

Each processor has access to all inputs!
Each processor has access to all objects
data >
Step Step Step

—>—> data 1 ? @‘ data 2 4?—'@— data 3
input data 1 data 2
NBS kd 4T igT kd

o ™o ™o

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0X0) 04 event loop

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

! Creation of
[ Submit configuration ] objects

—[ Start analysis ]

Initialize user
event function

Framework
User Code

—{ UserAnalysis::UserPreLoop]

Event loop

——( ProcessAnalysisSteps )

Analyze event,
Histogramming
Input/output

——|Step1: UserEvent-1::Fill
——{Step2: UserEvent-2::Fill)
——{Stepn: UserEvent-n::Fill

——{UserAnalysis::UserEventFunc| Analyze event
( — ﬁiistogrammingj
[ ProcessDynamicList ]
\l:ad hoc hiStOgrammingj
—[ Stop analysis ]

I—[ UserAnalysis::UserPostLoop | —ﬁ Reset user j
event function

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

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




O

(0)0) 04 analysis steps calling

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Event

——( processor 1

i
Al

Event a

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)

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) 04 analysis steps calling
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GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

——( processor 1

Event

Event a

i
Al

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)

MRS

processor 2

Event a

|

*

LA ]

Event b

Event a->Init:
1.is event source = processor 1?
YES: get processor 1 (from framework)
2.1s event source afile (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

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Classes

®
| B =9 |

CreatelnputEvent

Go4 class Derived user class | implements calls
TGo4Analysis MyAnalysis PreLoop Create steps (factories)
(optional) UserEventFunc Configure analysis
PostLoop Central management
TGo4EventServerFactory MyFactoryStep-N CreateEventProcessor
(optional) CreateOutputEvent

TGo4AnalysisStep none Calls from MyFactoryStep-N:
CreateEventProcessor
CreateOutputEvent
CreatelnputEvent
TGo4EventElement MyEvent-N Init Fill calls the event function of
(required) Clear processor (below), e.g.:
Fill MyProcessEvent-N(*MyEvent-N)
Argument is event object self
TGo4EventProcessor MyProcessor-N MyProcessEventN Calls GetlnputEvent
(required) Gets output event as argument
TGo4Parameter MyParameterl UpdateFrom Update data as wanted

Juni 2006

Go4 v3 - http://go4.gsi.de
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00 Implemented Services

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

IO classes Event objects Functionality
TGo4MbsEvent, MBS format 10,1
TGo4MbsSubEvent
TGo4CompositeEvent Complex event structures
»toolbox”
TGo4MbsFile read from MBS *.Imd
TGo4MbsEventServer connect to Mbs
TGo4MbsStream
TGo4MbsTransport connect to remote event
TGo4RevServ server mrevserv
TGo4FileSource ROOT TTree in TFile
TGo4FileStore
TGo4BackStore ROOT TTree in memory
online TTree::Draw()
Go4ExampleUserSource User event source

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

% Analysis Configuration

Tabs for steps /Unpack ‘/Analysis

=10 x]

—Step Control

2Step example ™ Disable Step

I Disable Source

I Disable Store

-~EventSource

IMBS Stream Server

j MES

Name: |MyMBS

m|F

Tagfile:

Port:

Args:

2|

= |

=

~EventStore

GodFileStore (1 tree/step) (*.root)

-]

Name: |UnpackTree.

root

99 3 [32 kB &1 |5

3

Y

I Overwrite

—Auto Save File

EI |MyAnaIysis_AS root

¥ DISABLED | EI:

N
|5 3: I” Overwrite

—Analysis Configuration File

EI El |Go4AnalysisPrefs root

EY

=»||¢= Submit| || Submit+Start

J \,

}

Event input

Event output
Object
persistency

Load/save
config

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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[0)0) Conditions and parameters

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

e 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

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) Analysis batch mode : g}

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

Set up in code or macros

Analysis process

ANALYSIS
loop

\

Object manager

\ 4

Event 10:

- Server
- Files
- User Auto save file

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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00 Interactive mode LR
L

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

1 Controller process

_ <— Commands N
Analysis process Objects —> 0 Go4 GUI
| TSocket (3x) ::
pzd
ANALYSIS =5 L Obi
loop \ lc_s d ject manager
x
L
L8
: 4
Object manager 7
 Event 10:_|
- DAQ
- Server
- Files
- User Auto save file

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Juni 2006 Go4 v3 - http://go4.gsi.de 29



O

(0)0) Analysis server mode
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Analysis process

ANALYSIS

loop \

\

ERVER Task

[ |

1 Controller process

I.f
o

B
#

-/

<— Commands
Objects —>

TSocket (3x)

CLIENT Task

—
— wmm -
——

Go4 GUI

Object manager

-
~ =~ connect request

N Observer processes

Go4 GUI

Object manager

Object manager :|

- /
Object manager 0 /
’ 3
=
! Login port i
—
_Event1O: | R O
- DAQ \
- Server \\
- Files \
- User Auto save file Mo
~
~ —~

—_—
—
~—___

Object manager

CLIE

connect request

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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Browser
Graphics
Interacvtive tools
Editors

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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* 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

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) New object organization

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

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

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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o0 Proxy approach

GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

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

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) GUI object manager

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

[ cGuiom |

—[ fdata sources ] * hierarchical structure of
I » special proxies for different data sources

» single iterator for looping over complete
<=> structure
TSocket  message passing between different branches
COMTEEIDN for notification purposes
« ROOT cleanup mechanism

Y brovsery ]

 Remote Go4 analysis
» GSI histogram server

| file.root
_[ | ] Supported data sources:
o SO - Troider
| _— » TDirectory (TFile)
I e TTree
[: Analysis | ] « TCanvas
5
i
|

|

—[ widgets

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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New (=04 browser

Browser

Name

@ \Vorkspace
L histo1
72d0016.root
T2decay-times.root
§----lkDecay_1

-l Decay_2
ElAnalysis

> CaHistograms
+-(Crate1
+-C3Crate?
-~ M Cr1Ch1x2
~|da His 1
~|da His2
~|llaHis1g
~|4a His2g
+-[1Conditions
S.aParameters
-128Par

~_DynamicLists
~_dTrees
--[Pictures

é""ﬂcondSet

Info

folder
histo ftitle

frequencies
frequencies
Controller

All Histogram objects
UserFolder
UserFolder

Crate 1 channel 1x2
Condition histogram
Condition histogram
Gated histogram
Gated histogram

All Condition objects
All Parameter objects

This is a God4 Parameter Object

Dynamic List Instances
References to trees
Picture objects

Set conditions

*
| =9 |

Folders for
Workspace
Files
Analysis
Servers

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG
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(0)0) New o4 browser
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monitor and filter tool context menu (RMB)
H@l hll? s 3: @ll Monitored j ﬂ Flot
: A
Name ey Fetch item(s)
(Workspace & Save selected,,,
ElAnalysis N
- [:IHisthPams :
~|da CriChO1 ol
| da Cr1Cho2 x
| da Cr1CHO3 )
| A Cr1CHOA Copy to lorkspace
| Cr1Ch05 Copy to clipboard
| da Cr1ChOR
| da Cr1ChO7 Monitor item(=)
~|da Cri1ChOR ¥
— B Cr1Ch1<2
~|da Hisl #? Clear (Reset to 0)
=1 D_F'il::tur"es & Set Clear protection
P BPicturel 2
X Delete from analysis
1| | _FI @ Fefresh namelist

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Juni 2006 Go4 v3 - http://go4.gsi.de 37



New 04 browser blown up

Hame |Flags | Info Date ITime IElaSS Size |;|
ElAnalysis Controller TGodAnalys, .. = REZ0RE
%--[:IHisthr“ams All Histogram objects 2005-10-04 14:24:51 TFolder = hERZED
—-[(ACondit ions All Condition objects TFolder = 1458R
+-(35ubfolder ll=erfolder TFolder = 252
[ inconl foda ] God window condition 2005-10-04 14124151 TeodlinCond 164
[ incon? P God window condition 2005-10-04 14:24:51 ThodhinCond 164
- [@lno 1ycon Spul God polyzon condition 2005-10-04 14:24:51 TGodPolyCond 120
winconar S TGodl inCond 2005-10-04 1424151 TGodCondArera. 122
- [Bllpo Lyconar bl TGodPolyCond 2005-10-04 14124151 ThodCondArra. 122
- [EHlcHis1 Spul God window condition 2005-10-04 14:24:51 ThodhinCond 164
- [EHlcHis? Spul God window condition 2005-10-04 14:24:51 ThodhinCond 164
-l myConny sdw 1-0 window condition 2005-10-04 14:24:51 TeodlinCond 164
- [AParansters All Parameter objects TFolder = 2328
- 128 W Par ] Thiz is a God Paramete... Tr¥¥Paraneter 920
- 128 Wik Par? This iz a God Paramete... THHAParaneter 920
128 cizefitter This iz a3 God Paramete... TGodF itter, .. 32
128 zpecfitter Thiz iz a God Paramets... TeodFitter. .. 32
- 123 Ca] iPar Thiz iz a God Paramete... TH¥HCalibPar 424
- I IDyramicl izt= Dynamic List Instances TFolder = #ad
- [:IPlctur“es Picture objects TFolder = 154
----- - EfcondSet Spul Set conditions 2005-10-04 14:24:51 ThodPicture =
----- L-EEPicturel S Picture example 2005-10-04 14:24:51 TeodPicture g2
- [[dCanvases All TCanvases TFolder
=y I:IUSEPDbjectS For Uzer Objects TFolder = 156
----- IﬂLEalleatlun S 2005-10-04 14:24:51 TGraph 100
I";HultlTest Spu This iz 3 test multigraph2005-10-04 14:24:51 TultiGraph e}
= [ATrees References to trees TFolder
2 #|AnalysizxTresa This iz a3 God Status O... TTree
S g HEAANLE venit L KHRANLEvent TFolder
- g% ¥¥¥ANLEvent , TGodEvent , , , HrWAnlEvent , TGodEventE, .. TFolder
| g HH¥ANLEvent  TGodEy, , ¥¥¥AnlEvent , TGodEventE, , TFolder
E""%KH}{HnlEvent LGodEy, .. AHsAnlEvent , TGodEventE, ., Bool_t 428
: E""-ﬁKHKHHlEuentTGDﬂEm.. AHsAnlEvent , TGodEventE., |, Short_t 478
- By HHHAn1Event , frData[16] H¥¥An1Event , fr0ata[16] Float t 428
—-[CIEventOh jects Event objects of curre.,,. TFolder = JE0—
*:r--[:IEventStDr“es References to event =t.,. TFolder = 52
+- (IEventSources References to event =o... TFolder = 440 x|
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RMB popup
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(0)0) View panel

®
| B =9 |
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% Panel1: His2, wincon1 M =1 3
File Edit Options I~ Apply to all
q q e Carae e rvmpran 1107 ol 10206 H M o AL e S ke g P l = = = e L L Ly e re——r] l r

Style I Binning | = = = 3
Mame ———— 13000 —

Hisz: TH1I 16000
14000
Line 12000
-|v|17 vI 1000 ==
[1——— =
Fill
C1(- I -
Title

bS.rnDt-’Histngramsinsz

Histogram ——

Flot—————
’71[’:' -0 3D

Errar; INDErrnrs vI
Style: |N|:|Line vI

—

a0 150 0] =0 100 150 430 450

I Simple Dravwin
[T Show markers

Marker Modes

™ Draw bar chart - : -
<|_ o et I_rl_]{bﬁ—cl @l | x:l l |I' loop |wmcon1
Panel1 x=5798.93, y=12831.5

* View man men n ' man r : . .
€ a age. S ¢ (.aby_object .a age * Improved marker editor, may also edit conditions
» Show same histogram in different views

(ranges, line and fill colors) * Info on time/date and full object path
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(0)0) Condition editor

GO4G04G04G04G04G04G04G04G0OAG0O4GO4G0OAG0OAG0O4GO4GOAG0OAG0O4GO4G0OAG0OAG0O4G0O4G0OAG0OAGO4GO4GOAGOAGO4GO4AGOAG0OAGOAGO4GOAG0OAG0O4G0O4G0OAG0OAG

% Condition editor MEE|% Panell: CriChix2, polyconar =l B3
AnalysisConditions/polycorar Polygon |1 £ Fllll File Edit Options ™ Apply to all
5 pOIygon |Hetur*ns SR j |RegulaP j _Cmte1channal1x2 08:21:23 |
ALL counts: | YYYEH F9R| True: YGRS D | 1.11 | [0 iresearEaenT
Limits |Dr"E|I.|.I | Stats IHeaﬂ | :mm:— e Int = T.2464E+0T
r ‘ ¥max = 1.96I1E+03
- o Yrax = 1 _01ZIE+D3
lm:_ _f' '\_ Coax = I.463IE+06
W Integr: 7.24638e+07 W Maxe: 1963,11 E
2000 3
M Max: 2.463282+06 M Maxt: 1013.3 1500 i _
o F A
<N EH o o e x S a2l e S 2
A ' 8,
% Condition editor _
Analysis/Conditions/cHisl Win 1-D File Edit Dptions I Apply to all
IRE'IZL,IF‘FIS Result j IREELJ].EIF‘ j Conditien histegram 09:14:39
ALl count=: | Y JHEY90CH | True: | 484 03957 | 80.00% §§'§§§§
Linits IDPam | stats | Mean | — -
X1 = 2.37s5Eend it
= 3 GEEdEsDI :EEEEE%%‘%
1D limits ¥nin: [2375.52 e [3086,92
Ymimg | Y |
e N Bl e el x
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(0)0) Parameter editor
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Remote editing of object (data structure) contents

5 | -0be | | nlle L ele drio E@E
o8 File Tools Analysiz Settings Windows Help -8l x|
—Paraneter | ]
M F1
Analysis/Paraneters/CaliFPar - TH¥¥CalibPar e =
[CAlorkspace
~Object Menbers H”E'lHSiS
+- [OHistograms
Hame | Type Walue Comments | + -[IConditions
fdA[o] Double_t 1,906523 Calibration polynom coeff 2 CIParaneters
fdA[1] Double_t 0,003414|Calibration polynom coeff g""ﬁ}iKHF‘aPl
faA[2] Double_t 0,000000 Calibration polynan coeff g""%}{-‘ﬁpafj?
fdA[3] Double_t 0,000000 Calibration polynon coeff - slrefitter
128 specfitter
fbRecalibrate Bool_t 15et to KTRUE to make calibration fit in upe | L.1280g]iPar
fhReadDatabasze Bool_t 0/5et to kTRUE to re-read energies from exter J}--[:IDgnamicLists
frDatabasze T5tring calilines.txt Filename for ascii file with linesname - er ;----[:ITPBES
filinesChannel[2] |Int_t 650 Centroid channel numbers for fitted lines +-(Pictures
ffLinesErerey[0]  |Float_t 1.486708 Database energles of calibration lires E""DEE'””E'SES:
fulinesMames [0] Tatring Alka Databasze names of calibration lines, ?"SEVEHEEPJE?S
.
fxl inesF inder TR AD S o oy Fitter to search lines SerthJects
. Hodify Fitter . . . .
frCalibrator . % Fitter for calibration of channel/energies
frGraphMame dit... Calibration  |MHame of the graph to contain the calibratic
fropectrunNans TString Cr1Ch01 Mame of the calibration spectrum histogran
4] [+
= «| | 7| x |[Lal e

‘08 R3G-2 - Current Ev/s YOS | Average Ev/s Yls CHAY3 | Events |2005-10-06 10:51:13 y
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(0)0) Fit panel
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Interactive peak finding and fitting. Save fitter for use in macros

File JTools Analysiz Zettings Mindows Help

2= =g CR=E |

Jo i WL E EE 2

Hame

[Fitter

Data

Hehuild

| Fitpanel ______________________________ MEHE[zy

Fitter Tools 3ettings

Hinimizer
| [¥ use polynom of order |1 3:

Peak finderl

Hodels

M Pol_D -
MPol_1
Gauss0
Gaussl
Gauss?
Gauss3

Gaussd

2 -

||

Use pad| Find | Fit | Draw | Pars | Pad v 0

1 | ROOT (2) | Variant 3 || |

Noise factor: 2

Hinimal noisze

]
Ch |
Channe suuAup Y
2 -
: in panel ¥ 0O

:. Fitd

D|[=1{E3
|aads b @ 2
:ADC150H
File Edit Options
1
a0 ADC150H
0 Entries 3840
Mean 323.4
o0 RMS 2.2
50 Underflow 0
- Overflow 0
40 Integral 3518
30
20
10 e "
o e A.Iﬂ .i"
200 250 300 350 450 500 550
axis0
U 0 : : Ready

Ready
[

GO4G04G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G04G04G04G0OAG0OAG04G04G0O4G0OAG0O4G04G04G0O4G0OAG0O4G0O4G04G0O4G0OAG0O4G0O4G0OAG

Go4 v3 - http://go4.gsi.de

Juni 2006

42



O

i= == N
(0)0) Dynamic list editor
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Histogramming adhoc

=k God v3.0-0beta S1xg0517 <Controller
ile Tools Analysis Settings Windows Help

% Dynamic List Editor

File Edit Option= —Entry: TGodHistogramEntry NEEINE: . _ ;l
o e ela on Tha Ty TTE aweT)| | ¥ enable Analysis/Dunamiclists/test2 . ~lAhTresDraw_5-0L
o —Histogran
" AnalysizHistograns/cratelldynanic Lﬁl @l J:r--[:IF‘ictur“es
T - (Canvases
Event data | Condition | +-(UserOb jects
" +-(ATrees
* = [:_IEventDb.jec:ts
X |GodE Lenent /fiCratel [1] #-(JEventStares
+-[JEventSources

+-_JEventProcessors
--(JEvents
+-“igMbsEvent-10-1
=-“12GodE Llement
R ® fiCratel[16]
-0 fiCrate?[16]
-0 fiCrate3[16]
~-OFiCrated[16]
© - [(ITGodEvertE lene
- HAN L vent ~

K E— 2

-IEE'-| Average Evis EH = 1153000 | Events |2005-10-06 11:10:53 A
I
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00 New MBS status monitor
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Online event ratemeters, trending, remotely inspect status and setup

% =+ God v3.0-Obeta @lxg0517 <Controller [=][O][x]
File Tools Analysis Settings Windows Help
| e - =
U!ﬂi!ﬁ!l‘i%‘i",»,@%.ﬂ@@ﬂﬂﬁﬂ ”WDIES Elilﬂllltems vl
% Panell: M tRat t Pane i =
File Edit DJJ‘tlDﬂS [ Apply to all | File Edit Options O Apply to all =
COlorkspace
| Events/s 14:23:56 | | % Events served 14:23:56 | -l histol
80 = ((Mbs
C = i~ MosEventRate |
- r |da MbsDataRate =
14000~ 75 8 streamserve
B C .Hnalgs.l.s
12000 70~ - I:IHlstugr“amS
. g = [:ICr"atel
10000 651 -
80001 60
6000 551
s000f- 50:_ +- (ACrate?
. - - W Cr1ChLx2
= : H' 1
20001 45 IItHiiQ
- C ----|_kHi81g
_I 11 I 111 | 111 | 111 | 111 I 111 111 | 111 | 111 | 111 _I 11 | 111 | 111 I 111 | 111 | 111 111 I 111 I 111 | 111 IkHiSzg r
#b0018001606140012061000-800 -600 400 -200 0 -200618001600140612001000-800 -600 -400-200 0 - |ia Fvonts ize =
s s | il I (]
MB» [ ‘ B9 | Ev/s ‘ JISA0E 9 |Eu ‘ i 35 | kB/s ‘ 29 632 ‘ HB |1U—Dct—05 14:23:55‘ ’E] o Mare. . .
anserver 502| [ YG | % [~ file closed | | | ue fite ® Status O Setup O Setupil = H& [0 bine 5 M trend

R3G-2 ‘ TIHY | current Evis ‘ M2Y | Average Ev/s ‘ EEE‘S ‘ 454000 |Event8 ‘2005—10—10 1&:23:55‘
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00 04 and ROOT macros AL
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ROOT macros in analysis

ROOT macros in Go4 GUI

Remote control of ROOT macros

ROOT browser for remote analysis control
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(o)) Macro execution
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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
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o0 Analysis loop and control
GO4G04G04G04G04G04G04G04G04G04G04G04G0O4G0O4G04G04G0O4G0O4G0O4G04G04G0O4G0OAG0O4G04G04G0OAG0O4AG04G04G0O4GO4G0O4G04G04G0O4G0OAG0O4G0O4G0OAG0OAG

Analysis loop Control from ROOT CINT

Use regular ROOT session Use regular ROOT session
[root] .x god4lnit.C [root] .x god4LoadLibs.C
[root] .x mymacro.C [root] new TGo4lnterface()

[root] go4->ConnectAnalysis
godRegisterAll (); [root] new TBrowser
go4->AddHistogram(TH1*); ROOT TBrowser will contain “go4” folder,
go4->AddObject(TNamed*) ; where all objects of analysis will be displayed.
Optional run control methods RMB pull down menu for simple control
wait for start button pressed: Remote control from CINT:
go4->WaitForStart(); go4-> LaunchAnalysis(..);
break when stop button pressed: go4->ConnectAnalysis(..);
go4->Process(); go4->SubmitAnalysisConftig();

go4->StartAnalysis();

go4->StopAnalysis();

go4->ExecuteLine(....);
Use Connect button in Go4 GUI to Can control also full Go4 analysis
control/observe the macro
GO4G04G04G04G04G04G04G04G0O4G04G04G0O4G04G04G04G04G04G04G04G0O4G0O4G0O4G0O4G04G04G0O4G04G0O4G0O4G04G0O4GO4G0O4GO4G0O4G0O4AGO4G0O4G0OAGO4G0OAG
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% - (Goc

1- Controller= - [Panel1: h il

Fi

o6 File Tools Analysis Settings Windows Help
O O Ulv" No Errors ~||cartesian ~||x:Lin ~||Y:Lin ~|Z:Lin -] M W < > O Hea X vae ‘
GOAGOAGOAGO (T File Edit Options I~ Apply to all Name |Inf0
m Sy I *‘“"hw"m"“ bl M"m_"b" E_T.::::;:.: [(proe e tat1:20 30060831 Amshrvarvicingram gy | DWorkspace folder
A% r::;?se::T.ﬂ.xis PP EJAnalysis Controller
0| e i--l:_IHislograms‘. All Histogram objects
Il.‘ B T‘C“\S:mi’ -~ |da hpx This is the px distrib...
T Log optimize hpxpy Py VS px
b O [ kforelog Proﬁle of pz versus ...
@ ﬁé"?é"ﬁﬁ -~ [JConditions All Condition objects
22 | Tige ~[JParameters  All Parameter objects
| A ~[JDynamicLists Dynamic List Instan...
— M Sizeiwil a2 —--l“_:‘ITrees References to trees
ﬂ [5 hetvetica boid =] 4--ﬂ_ntuple This is a Go4 Statu...
. T | & X X
E:- [T Centered Offset: - P P
I Rotated | 1-“'32’ :z; gz
% Laﬂelr' sizef o012l 21: é----&_random _random
3 - iy i
E o - [Pictures Picture objects
@ e ~[JCanvases All TCanvases
[El] 2— ?--l“_‘lEvenlObjecls Event objects of cur...
@, El “[OUserObjects For User Objects
- B N R T
‘O. [- No event source -| _ Current Ev/s ‘ gy I‘Average Ev/s ‘ I"EH‘ s ‘ 42 onn ‘ Events ‘2006—06—21 19:17:15 Y
Running a ROOT analysis macro in CINT controlled by Go4 GUI
root [0] .x go4Init.C e Dynamic Filing Example
GO4-*> Welcome to Go4 Analysis Framework Release v3.1-0 (build 30100) !root [1] 2 B A L 2 5 =
GO4-*> AnalysisClient Go4CintServer-Ixg0500-4525 starting initialization... [R i e A e
GO4-*> Analysis Slave Go4CintServer-Ixg0500-4525 waiting for submit and start commands... C T
Waiting for client connection on PORT: 5000 25005
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. el
GO4-*> TaskManager: Succesfully added new client Display-Ixg0500-4519 (host Ixg0500, ports 5001,5002,5003) o
GO4-*> Client Display-Ixg0500-4519 is logged in at Go4CintServer-Ixg0500-4525 as Controller r
Waiting for client connection on PORT: 5000 m:_
GO4G0O4G0O4GO  GO4-*> AnalysisClient Go4CintServer-Ixg0500-4525 has started analysis processing. F
. Starting execution loop after 33 s of waiting 0
Juni 2 gos-*> AnalysisClient Go4CintServer-Ixg0500-4525 has STOPPED analysis processing.hsimple
Real Time = 7.75 seconds Cpu Time = 5.34 seconds Dpanc g Ernp T /




O AEE £ -~ EOOT Chject Erowser
File Edit ¥iew Options Inspect Classes Help |ff Eile  Yievy Options Help
O O atyle | Eirning | ) [ —mm ) | 2 Histograms =l Eg| | Op'tiunl vl
Mame ——————————— asf = = e &ll Folders | Contents of *fgod/analysis/Histograms”
GO4GO4GOAGO|| hpxpy:THER anf = = oot Name Ttie 1
Ling ——— LS (_JPROOF Sessions Iﬂhprof Frofile of pz wersus px
. - |1 - m_ [ imiscigoofyivorkshop0s | da b This iz the px distribution
|17 vl s0F [CAROQT Files B ovvepn
Fil —— awfE [::Ign-'-l TH2F::hpxzpy
|l s E"'[:Elmm“is Drawlter
wE CopyTaWarkspace
Title ———— = Trees Deleteltemn
IPEJ Vi SethdonitorOn
Blot o SethonitorOm
Togglekdonitaring
(IS [QE
&0 50 "":’m StartAnalysis
: = o 3 StopAnalysis
b - F [1.g
Contour: IContU :Il £ - o u
Cont #; | 0= E e . .
hd 2_ |
: of % : Go4 functions
I arow T Box £ :
M co [ Sca i ]y s
[T Tet [ Palette ; sf - B
A E - B
Market —————— : o %
R i 43
-3F Py N e
£ E e
_d'll||||||||||||||||||||||||||||||||||||| E L L L L L L L
) S S R R R R R e T B L T R

Anialysis running
L

| fiate = 11227 Events = 789000 Time = 70 Date = 2006-06-21 2
I

Running a ROOT analysis macro in CINT controlled by ROOT browser

root [0] .x go4LoadLibs.C

root [1] go4 = new TGo4lInterface()

(class TGo4lInterface*)0x9319318

root [2] go4->ConnectAnalysis("localhost",5000,1)

Loginfo = GO4-*> Analysis nameslist was requested from client Display-Ixg0500-26451

Loginfo = GO4-*> Analysis status was requested from client...

Loginfo = GO4-*> Client Display-Ixg0500-26451 is logged in at Go4CintServer-Ixg0500-16805 as Controller
root[3] new TBrowser()

(class TBrowser*)0x9079c30

GO4-*> TaskManager: Succesfully added new client Display-Ixg0500-4519 (host Ixg0500, ports 5001,5002,5003)
GO4-*> Client Display-Ixg0500-4519 is logged in at Go4CintServer-Ixg0500-4525 as Controller
Waiting for client connection on PORT: 5000
GO4G0O4G0O4GO  GO4-*> AnalysisClient Go4CintServer-Ixg0500-4525 has started analysis processing.
. Starting execution loop after 33 s of waiting
Juni 2 gos-*> AnalysisClient Go4CintServer-Ixg0500-4525 has STOPPED analysis processing.hsimple
Real Time = 7.75 seconds Cpu Time = 5.34 seconds

Windows XP!
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00 Analysis and controls
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Lets go to the details!
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