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On-line object monitoring

On-line object monitoring with new version v4.4 of Go4
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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)
e Linux, Solaris, Windows XP, W7, Mac

» Go4 provides services and interfaces for analysis
* It runs in batch mode (CINT or compiled, on/off-line)
* or interactive mode (on/off-line):
* Non blocking Qt4 GUIs control and steer the analysis
* The analysis runs independently and can update graphics asynchronously
* ROOT obijects are transported between analysis and GUI task
* One controller, multiple viewers at one analysis server
* Macro execution in GUI or remote analysis
*« ROOT and Qt graphics are interfaced

» User may create specific GUIs (Qt designer)

Go4 well established as GSI “standard” analysis framework
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Go4 Framework

User Analysis

Go4 GUI GodTaskHandler

| Go4 Analysis
Go4 Event

Qt Library God4ThreadManager

Interface

MBS ROOT
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o0 Go4 history and status

G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G0O4G

* Development start: April 1999

« Go4v1.0 May 2002

« Go4v.2.0 November 2002
e Go4v.2.10 June 2005

« Go4v.3.0 December 2005
« Godvii4 May 2010

« Users:

— At GSIl: 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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(0)0, Go4 analysis: modular design
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Modular analysis, ROOT based

» Controller
| Event v0 —| Event v1 -{ Eventv2
Step1 Process Step2 Process Step3 [H—{(Process) »| Observer
: : v
-1 Event v1 —| Event v2 —-| Eventv3
»| Observer
Event v2 data objects
rocessing code
P 9 »| Observer
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o0 Go4 analysis: processing modules Tt
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ROQOT tree file
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[0)0) Go4 analysis: object examples
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« Histograms
« 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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(0)0) Go4 analysis: batch mode
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Set up in code or macros

Analysis process

ANALYSIS
loop

|

Object manager

\ 4

Event IO

- Server 4
- Files Auto save file
- User ROOT
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<€<— Startup
Commands

Analysis process
Objects —>

GUI process

| ANALYSIS T TSockets
loop o
| a
| 'E connect
w
Object manager -
(&)
Event IO
__Plug-in: |
- DAQ
- Server 4
- Files Auto save file
- User ROOT

SERVER threads

Go4 GUI

Object manager
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(0)0) Go4 analysis: server mode
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1 Controller process

<— Commands "
Analysis process i Go4 GUI
= Objects —> <
) =
ANALYSIS = TSockets Z .
N | o w Object manager
oop - -
‘I-:-l - -_— 0
T E [ T “connect request
4 S 7’7
. (14 V4
Object manager uj ’ N Observer processes
7
i /4
f b 3
X Go4 GUI =
! Login port <
Event 10 N 'E
|_Plug-in: _| S % || Object manager
-DAQ N o o
- Server v S~ o
- Files Auto save file T T ===
- User ROOT connect request
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o0 Go4 GUI, controller and observers
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Go4 GUI: Condition editor

% -» God v4.4.0 @Ixg0523 <Controller name:MyAnalysis>
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File Tools Analysis Settings Windows Help
20 E S ilﬂt_xmﬂ@ﬁtlﬁ]%ﬁ'a-'-'u'u%*illx,r@ﬂ
Browser % Condition editor o3 v a %
Name Analysis/Conditions/cHis 1 Win 1-D File » | Applytoall v AutoScale
:ll: gﬂm; Returns Result Regular | ___Conditian histogram __|
b Sum3 All counts: B EGH True EONJ0 ¢ 78.82%
L |hs Eventsize — e
-] Conditions Limits i Draw Stats Mezn wen
[ wincon1 . ; ween
—@wmconz Xmin: 100 Xmax: 2000
Ymin: Ymax: o
—H= cHlsZ e
—[&] polycon N
— winconar “> (“' E ﬂ H: ﬁ? @E x 7 S0 e 1500 2400 2500 M0 3500 E00 4500 S60
-~ (gauss _Current Evis EHHHH Average Ev/s =E 5 -IE =EE.Ents 2010-01-27 13
L - I
% - God v4.4.0 @lxg0523 <Controller name:MyAnalysis> [=][2][=]
File Tools Analysis Settings Windows Help
ZRESH Bk lFERH2E nvntwal b 2B
Browser xI'f ea = Y
Name . Analysis/Conditions/polycon Palygon File » | Applytoall v AutoScale
:ll: glusri% Returns Result Regular CrRAR S —
_t gumg All counts: E9H 27 True 497 os9% o
— U E
||k Eventsize Limits =~ Cut | Draw  Stats = Mean woal-
- [C1 Conditions sl
| fE wincon v Integr 4472 v MaxX: 538.5 E
& wincon2 v Max: 117 MaxY: 988.5 E
—M cHis1 e
—@CHIS2 Al mi— | | | 1 1 1 1 1 1 1
o >0 ""> <|_" n ﬂ H: ﬁ? @E x O S0 G0 B0 1900 1200 1400 1600 TEDY 2800 2309
¢ gauss _Cun’ent Ev/s EHH'{H Average Ev/s =Es ‘IE =E§E1ts 2010-01-21 13:
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Go4 GUI: Parameter editor

Remote editing of object (data structure) contents
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* -~ Go4d v4.4.0 @lxg0523 <Controller name:MyAnalysis> I= ][]
File Tools Analysis Seftings Windows Help
29 @S B MNsERH®E vwwvdahblp b @ 2 E
Browser LS % Parameter Editor
Name Farameter
A cHis2 . )
polycon Analysis/Farameters/ 3 XF arameter THEKFarameer
winconar Object Members
[El pelyzonar
Name Type Value Comments
AEENS i1 Float t 100.000000 Offset for calibration
— L DynamizLists P2 Float_t 200.000000 Factor ‘or Calibration
— ] Trees fbHisto Bool t 1 Enable Histogramming
B+ (1 Pictures
L[] Canvases
-7 FyentOibiects % & & &7 X
- |@auss -ent Evis EHEL{Eerage Evi/s H} -IE E{EEHEEHE—EH—H

G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G0O4G

H.Essel @ gsi.de Go4 v4 - http://go4.gsi.de 14

RT10 May 2010, Lisboa



O === FAR

(0)0, Go4 GUI: Local and remote Macro execution
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% -» Go4d v4.4.1 @Ixg0523 <Administrator name:Monitor>

File Tools Analysis Setings Windows Help
il P22 B ERNEERHEHS2®
GUI command: rebin("Workspace/pm200058raw”, 4,10, KFALSE); G | A
M & @ [R |@PrintHistograms() a]
ELilas L - God4Server:Monitor@localhost
Name ++++End [
] Workspace
Analysis \ C
Bl (L] Histograms THL,Print C
- ] Conditions THL,Print C
| i TH1,Print C
= wincon1 il =
. TH1,Print C
— [ wincon2 THL.Pr-int C
— [ cHis1 THL,Prin
— [ cHis2 ++++End [
(@l polycon TH brine Nawe =
_wmcanar TH1.Print Mame =
—[H polyconar THL.Prirt Mame =
- ] Farameters TH1,Print Mame =
XX XParameter TH1,Print Mame
—— THL.Print Mame
— 1 DynamicLists THL.Print Name
— 1 Trees THL,Print. N
»} ] Pictures ++++End Hi
] Canvases _
] EventObjects i -

fmiscfgnoﬁ.ff_ent Ev/s U4 T rage Ew CHZ RYR9aed|zo010-05-1

I I
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% -» Go4 v4.4.1 @Ixg0523 <Observer name:Monitor>
File Tools Analysis Seftings Windows Help
Update & 22 25 Allitems | P
Monitor
Browser x u e
Name Info Class Size
folder = 41232 £
1 Backup folder =40 )
L 123 XXXParameter This is a Go4 Parameter Object TXXXParam... 40 = Fetch item(s)
© (1 Analysis folder = 20596
13} (1 Histograms folder = 20596 @ Save selected...
3 |—[k His1 Condition histogram TH1 20596 Eﬁ\ e
_ R R 1
[C1 gauss_AS root folder = 20596 J
([ Histograms folder = 20586 0 i
L g4 His1 Condition histogram TH1I 20596
Analysis Observer name:Monitor TGodAnalysi... = 646703 " s
=8 @ [Histograms All Histogram objects TFolder
2 B[] Conditions All Condition objects TFolder = 1068 K Dot o
[e) b+ (1 Parameters All Parameter objects TFolder =40
& [ DynamicLists Dynamic List Instances TFolder | Copy to Workspace
<1} [C Trees References to trees TFolder
(14 B[ Pictures Picture objects TFolder = 5775 E= Copy to clipboard
[ Canvases All TCanvases TFolder
- [1] EventObjects Event objects of current analysis  TFolder =382 ! Monitor item(s)
] j For User Objects TFolder . o
%3 gauss_AS.root TFile 21936 @ Stop item(s) monitoring
2 - [_1 Histograms subdir TDirectoryFile =28183
iC | &3 conditions subdir TDirectoryFile = 2063 ¢7 Clear (Resetto 0)
[ Parameters subdir TDirectoryFile = 165 R G
L 128 XXXParameter This is a Go4 Parameter Object TXXXParam... 165 e ER LA DEOECHLN
(31 DynamicLists subdir TDirectoryFile B A R e el
[C7 Pictures subdir TDirectoryFile = 1082 D R e T A
(1 canvases subdir TDirectoryFile W Cipieme fromn mnmiooi
[[3 UserObjects subdir TDirectoryFile b i
£ Refresh namelist
Imisc/goofy/awc _CurTent Ev/s 1 EE Emﬁerage Ev/s EEE 5 EHEHE-IEE]E 2010-05-17 14

I I
G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G0O4G

RT10 May 2010, Lisboa H.Essel @ gsi.de Go4 v4 - http://go4.gsi.de 16



= ==u FAR O
(0)0) Go4 GUI: Fit panel
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Interactive peak finding and fitting. Save fitter for use in macros

% -+ God v4.4.0 @Ixg0523 <2>
File Tools Analysis Seffings Windows Help

ZdRE S A XEERH®2B
FFLEI@SO:%%EJ@@@@ 10 %O € 3¥M L o2 X T 2 Qg

M Fit panel an v . X

Fitter Tools Setings Fle Edit Select Options Apply to all AutcScale

hDeg120 CND 13:35:00 2000-12.08 histograms.reothDeg120_ CHD |

Mame inirmi
= Minimizer Model: Gauss9 of class: TGodFitMode Gaus =B |
Fitler I histegrams.root'hDeg120_CHD
Peak finder background ung puiens C Madel
Data Models Fixed | Value Error | Epsilon SDII:—
Data0 Gauss4 Ampl | [fix 92.8146 320064 n
Gaussh 4001
v GaussB Pos fix 2717.64 0.787184 C
i Gauss 7 Width = |fix 11.6812 0.668406 n
v Gaussd 300
v [
Gauss10 -
v Gauss! 200~
Rebuild s 100

2000 2200 2400 2600 2800 3000 3200 3400

Use pad Find Fit Draw| Pars Active: Panel2. Fitter: Fitter
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o0 IEEE Real Time conference history (~30 years) A

@
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1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
2010

RT-01 Sante Fe (Dennis Perry, conference chair)
RT-02 Oak Ridge (Dave Hensley, conference chair)
RT-03 Berkeley (Creve Maples, conference chair)
RT-04 Chicago (Lester Welch, conference chair)

RT-05 San Francisco (Dennis O’Brien, conference chair)
RT-06 Williamsburg (Roy Whitney, conference chair)
RT-07 Julich (Klaus Mueller, conference chair)
RT-08 Vancouver (Renee Poutissou, conference chair)
RT-09 East Lansing (Ron Fox, conference chair)

RT-10 Beaune (Patrick Le Du, conference chair)
RT-11 Sante Fe (Tom Kozlowski, conference chair)
RT-12 Valencia, (Antonio Ferrer, conference chair)
RT-13 Montreal (Jean Pierre Martin, conference chair)
RT-14 Stockholm (Richard Jaconsson, conference chair)
RT-15 Batavia (Margaret Votava, conference chair)
RT-16 Beijing (Yifang WANG, conference chair)
RT-17 Lisbon (Carlos Varandas, conference chair)

* DARSY DAta Reduction SYstem (DAQ & analysis)
* GOOSY  Gsi Online Offline SYstem (DAQ & analysis)

* MBS Multi Branch System (DAQ)
* TOM&LEA Therapy Online Monitor & LEan Analysis
+ GO4 ROOT and Qt based analysis

- DABC Data Acquisition Backbone Core
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o0 Screenshot of Go4 v4.4

% -» Go4 v4.4.0 @lxg0523 <Controller name:MyAnalysis> - [Panel1: Copy of picture]

o0 File Tools Analysis Seftings Windows Help T/ %
v RAall P @R LFLE @S0 202 PO @
|da scatter No Errors Cartesian * X: Lin ¥: Lin i ige @ S® 10 B> 4 PME o X T e 2 &
x
Browser Fie Edit Select Opions R
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