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00 Workshop schedule
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Time Action Tutors
10:00 — Go4 V4 Overview (presentation) Jorn Adamczewski-Musch
10:30
10:30- Working with Go4 GUI (practice) Sergei Linev,
12:00 Jorn Adamczewski-Musch
12:00- LUNCH break
13:00
13:00- Go4 Analysis code (practice) Jorn Adamczewski-Musch,
15:00 Analysis in batch mode Sergei Linev
15:00- COFFEE break
15:30
15:30- Go4 Advanced Features (presentation) Sergei Linev
16:00
16:00- Go4 Advanced Features (practice) Jorn Adamczewski-Musch,
17:30 Sergei Linev
17:30- Discussion and Questions
18:00
CLOSING
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Go4 features

Go4 run modes

Analysis framework and plug-ins
GUI elements

Summary
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00 o4 key features
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Framework for many kinds of experiments (Atomic & Nuclear Physics)
Based on C++, ROOT (CERN) and Qt (Nokia)
Provides services and interfaces for user written analysis
Batch mode (CINT or compiled, online/offline)
Interactive mode (online/offline):
* A non blocking GUI controls and steers the analysis
* GUI interfaces ROOT and Qt graphics
« Analysis can update graphics asynchronously: live monitoring

» User can create and add specific GUIs (Qt designer)
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o4 history and status
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Development start:  April 1999

Go4 v.1.0 May 2002

Go4 v.2.0 November 2002
Go4 v.3.0 December 2005

Go4v.4.4.3 March 2011
Full distribution on Linux, Solaris, Windows XP, W7, MacOS X

Users:

GSI experiments:
FRS, SHIP, AP, ESR,
TASCA, SHIPTrap, CBM testing,..
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08 Analysis batch mode
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Standard executable go4analysis with user parameters; or CINT

Analysis process

ANALYSIS
loop

|

Object manager

\ 4

Event 1O:

- Files v
- User Auto save file
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08 Interactive mode
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1 Controller process

<— Commands
Analysis process Objects —>
| TSocket (3x)
ANALYSIS =
loop L
| )
- 14
Object manager %
_Event 10: |
- DAQ
- Server
- Files v
- User Auto save file

CLIENT Task

Go4 GUI

Object manager
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Analysis server mode
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Go4 GUI
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N Observer processes

Go4 GUI

Object manager

<— Commands
Analysis process Objects ——>
| TSocket (3x)
ANALYSIS ne
loop L
14 - -~
| S N _ FI[ connect request
A\ 4 m
Object manager l 0
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f b x
0
1 Login port |'—°
-
_Eventl0: | R Z
- Server \ ©
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- Files v \
- User Auto save file Mo
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connect request
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UserPreLoop()

init objects

UserEventFunc()
histograming

TGo4Analysis

ProcessDynamicList()
dynamic histograming

ooooo
. .
N o
0 .
.....
-------
-----------------

UserPostLoop()
online TTree::Draw()

reset objects
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UserPreLoop() fill events

histograming

ProcessAnalysisSteps()<\
store events

UserEventFunc()

""""
. o
N .
. o
" .
-------
------------------

UserPostLoop()
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Event
> Unpacked > Filtered Calibrated
Subovent | data data data, Hits
Subevent
DAQ
Analysis steps: Data generations
L Detector1
Tracks
Particle ID _,| Physics
Physics data Analysis
Detector2
Tracks
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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 parameters

»
>

A 4

input l input , input
4 1 .y 1
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output
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TGo4Analysis

Analysis steps
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Input

TObjArray
Input Input
A4
Step { Process ) Step (Process )

Output Output
A A
init Init
I ) I )
I I

———>| Factory1 ———>| Factory2

4 O

Steps definition and control

( Process )

Output

A
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| Init.

I

———>| FactoryN

User Code

Framework
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00 Go4 plug-ins
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Framework Services:

» GSl standard DAQ (Mbs)
data formats, data input (*.Imd file and DAQ sockets)

* Root 1/O :
event source and store with TTree; object manager TFile i/o

Required user implementations:

* Event data processing code
at least one function BuildEvent()

Optional user implementations:

- Event data structures
output event class for ROOT TTree

« Parameter container (set up, calibration, control)
» User event source (input file format, proprietary DAQ connection)

* Initialization factories (advanced set-up of event classes)
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08 Analysis Setup from command line
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standard executable go4analysis
» provided by framework
» generic command line arguments for analysis set up
 optional arguments passed to user‘s TGo4Analysis subclass

examples:

* godanalysis -stream r3g2 -step 0 -store workshop_events.root

-step 1 —store workshop_analyzed.root -asf workshop_auto.root
(setup as from gui: mbs stream server as data source, 1. and 2. step storage files, autosave file specified)

» godanalysis —file gauss.Imd —disable_store

—step Analysis -store analyzed_events.root —number 100000 -disable_asf
(process 100000 events from file gauss.Imd, no store of first step, storage file of step ,Analysis“, autosave disabled)

» godanalysis —user mydaq.gsi.de -server dataserver —norun —v 2 —log logfile.txt
(start analysis as data server, user defined DAQ event source, do not start processing, log output to file with verbosity 2)

 godanalysis —file gauss.Imd —args result.root 1 5000 7.0 42
(process file and pass user specific arguments to analysis constructor)

 godanalysis —help
(show all options)
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0o Analysis Setup from GUI
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% Analysis Configuration

selection

¥ Enable Step ¥ Source v Store

Event source !

|MBS Stream Server ﬂ AEE

Name: |r3g|—2 @ Event input

E = |a = | - 18

Event store ’

|Go4FileStore (1 tree/step) (*.root) -]
Name: |workshop_events.root :U| % Event output

99 = [100kB H |2 = ¥ Overwrite

Auto Save File

E |wnrhshnp_aum.rnm ﬂ Object

_ _ persistency
¥ Enabled [300s = 5 = ¥ overwrite

Analysis Configuration File

E E |GndﬂnalysisF’refs.rnDt ﬂ Load/save

config

h;‘ & Egbmit‘ .- Submit+§tart| [ar g|c:se|

G04G04G04G04G04G04G0O4 04G04G04G04G04G04G04G0O4G
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« Control and setup analysis steps (remote analysis)
* Extended browser and tree viewer (local, remote)

» Viewpanel with graphical markers

« Show and edit object properties (local, remote)

* Fit panel for histogram and graphs (local)

« Event data inspection and dump (remote analysis)
* Define ,,ad hoc* histograming (remote analysis)

« Macro execution (local, remote analysis)

* Adding User written GUI possible (Qt designer)

* Hot start mechanism to save/restore complete set-up
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Browser

Folders for: e Info —
B \Workspace folder
Workspace (GUI memory) > "l histo1 histo title
?2d0016.root RMB popup
ROOT files . i:édecay—times_mot _ v Flags
-l Decay_1 frequencies ™
=M Decay 2 frequencies v Date
EAnalysis Controller Time
f i--I“_‘IHish::-grams All Histogram objects E Class
:-[dCrate 1 UserFolder | v size
+-ICrate? UserFolder
~ M Cr1Ch1x2 Crate 1 channel 1x2
-4 His1 Condition histogram
~|da His2 Condition histogram
- -l His1g Gated histogram
Analysis (remOte memorY) §< ~|da His2g Gated histogram
+-[1Conditions All Condition objects
L.CIParameters  All Parameter objects
] 128 Par1 This is a Go4 Parameter Object
Histogram servers ~_JDynamicLists Dynamic List Instances L
(Mbs, TNetFile, RFIO) ~[@Trees References to trees :
--(dPictures Picture objects :
k -ficondSet  Set conditions B
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monitor and filter tool context menu (RMB)
U @l hlli = 3: @ll Monitored <) ﬂ Plot
: (23
Hame &y Fetch item(s)
(lorkspace & Save selected,..
Hnalggis "
- [:IHisthPams :
|4 Cr1CHO1 .
- |4 Cr1ChOZ x
~|da CrAChO3 )
| & Cr1CHDd Copy to Workspace
~|da Cr1ChOS5 Copy to cliphoard
~|da Cr1ChOR
|44 CrR1CHOT Monitor itemiz)
- |k Cr1CHhOS ()
- M Cr1Chi=2
~| & Hisl #? Clear (Reset to O}
--APictures &% Set Clear protection
S eRPicturel
= /)
X Delete from analysis
*l | _*I @ Refresh namelist
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% == God v4.4.0 @Ixg0523 <Controller name:MyAnalysis>
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& cHis1 M6 40 60 mW W00 100 T e ese ese b 1e0e 1208
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» Graphical ROOT editor

« Show same histogram in different views
(ranges, line and fill colors)

* Improved marker editor, may also edit conditions
* Info on time/date and full object path
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00 o4 special objects
G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G0O4G
Condition
— window condition: check 1 (2) value(s) against 2 limits (pairs of
limits)

— polygon condition: check if point (x,y) is inside/outside polygon
— interactive control (GUI editor)
Parameter
— User class (plug-in) keeping parameter variables
— supports atomic data types and Go4 fit objects
— interactive control (generic GUI editor)
Picture
— Display definition for histograms, conditions, any ROOT objects...

— Keeps Pad division and graphical attributes (ranges, colors,
styles,...)

— Predefined in analysis code or saved interactively from GUI
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00 Condition editor

G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G04G
% -~ God v4.4.0 @xg0523 <Controller name:MyAnalysis>

File Tools Analysis Setings Windows Help |
2RI DA EFEARALE vwusauah hbOo2E
Browser bl < Condition editor ) v a x
Name Analysis/Conditions/cHiz 1 Win 1-D File = Apply to all v AutoScale

- Sumn = —

& Sum2 Retums Reasult Regular -

—lha Sum3 All counts: T ESB e EOOAD | 7es2%

L |ja Eventsize
-] Conditions Limits { Draw | Stats Mean

— =] wincon1 ; :

_FR wincon2 Xmin: | 100 Xmax: 2000

[0 cHiisz Ymin; Ymax:

—'@ polycon |

[ winconar <% « H B = » = X

n AE
, gauss _'Du.lrmm Evis R9AYT Average Evis fs b (E5Hs 2010-01-21 13 |

% -~ God v4.4.0 @Ixg0523 <Controller name:MyAnalysis> EHEE
File Tools Analysis Sefings Windows Help
292 S DR FERH2D vnvuaaawalh h OB
Browser XS - & X
tesme Analysis/Conditions/polycon Polygon | File » | Applytoall v AutoScale

:& g:fri? Retums Resull Regular :-"'—'-"“

—lia Sum2 All counts: E98 27 True Y197 oso% || F

Ll Sum3 e

L i Eventsize Limits = Cut Draw  Stals Mean “.,_

-] Conditions

= ) .
6 wincont v Integr 4472 v MaxX: 538.5 E I *
-% '-\::IC?HE v Max: 117 Maxy: 988.5 ‘
—E=d CHIS "t

| PR cHis2 -t
e || > « 8 @B o e x||| B

., gauss _current Evis BYHY Average Evis I b B&Hs 2010-01-21 15
L ikl
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08 Parameter editor
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Remote editing of object (data structure) contents

* -~ God4 v4.4.0 @Ixg0523 <Controller name:MyAnalysis> [=]m][x]
File Tools Analysis Setlings Windows Help
Z29R@ESYH BLAUNFERASE nvsssnaly b OB

Browser ol . P arameter Editor
Name Parameter

il cHis2 Analysis/Parameters/XXXParameter - TXXXParameter
[@] polycon
=il winconar Object Members
[l polyconar
-] F'arameters Name Type Value Comments
_ ame frP1 Float_t 100.000000 Offset for calibration
— Dynamlests fr°2 Float t 200.000000 Factor for Calibration
— (1 Trees fbHisto Bool_t 1 Enable Histogramming
>} ] Pictures
(] Canvases
w1 FventOhiects = <« & & X
' 1 A -01-
., gauss -ent Ev/s EE_Elﬂerage Ev/s Hl IE l{E.EB 2010-01-21
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00 Picture view

)
L= God i) GlrglS17 Contralier samebhphnabysias [:E*}04G04G04G04G04G04G04G04GO4GO4G
File Tools Analysis Settings Windows Help
_Hli:::nlilﬁﬂ[%[ﬁl%& zo2a @S9 nwuBKAalp bSO 2=
€W 2s * 0 Alitems :|® | scatter +|No Errors tDdS®
!Brmer f Panel2: ADC 00 strip 5 raw - calibrated with gates
Rome File Edit Select Options * Apply to all  AutoScale
| 0 Workspace TRy
!BAnaIysus 2 2 T |
i | Hlstﬂgfﬂmﬁ - g A KB T G BT W e e
« 1 Conditions 2 AN ey
< 21 Parameters : gt .
21 DynamicLists { ..... = :.iﬁiﬂi Set up a view of
- @ Pictures e = 1M :
plyicoopi ) c?rrespondlng 3
# ADCO0_Strip00 e — - histograms, conditions,..

& ADCO0_Strip01
B ADCO0_Strip02
B2 ADCO0_Strip03
B ADCO0_Strip04
® ADCO0D_Stnp05
# ADCO0_Strip06
B2 ADCO0_Strip07

# ADCO0_Strip08
# ADCO0_Strip09 -
# ADCO0_Strip10 o
& ADCO00_Strip11 -
# ADCO0_Strip12 E
# ADCO0_Strip13
# ADCO0_Strip14 |
# ADCO0_Strip15 =
« @ ADC 01 Marker Modes
+ @1 TDC 00 ||k ® @ x| || loop ADCOO_Strip05_Gate :|X |=p i@ E ¢ g2
n“nmmc:nq =
o /dataloca - Current Ev/is {29 {1 Average Evis BEls B24090 Events 2010-03-09 13:23:07
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00 o4 fit package and fit panel
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» Fitting of histograms / graphs for any kind of model
» Peak finder
» Interactive set up of model and fit parameters
* Fit panel modes:
— simple (quick fit)
— wizard (usual)
— expert (full control of TGo4Fitter class)

» Different display modes
(model components, parameter output, etc.)

* Different minimization functions
(Chi square, ML Poisson, ...)

« Store fitter object in ROOT file for re-use
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00 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 Seltings Windows Help

Z29RESH BLEKEERHS®
FELES @00 20 FPO0O 10 %0« >)X$vAXI e 2 5QQ
Y - |- <] .

Fitter Tools Seftings File Edit Select Options Apply toall | AutoScale

hDeg120_CND 13:35:09 2008.12.08 histograms reothDeg120_ CHO |

Mame inimi
= Minimizer Model: Gauss9 of class: TGodFitModelGaus o I
Filte = — histograms. roothDeg120_CND
Peak finder background e uless C Madel
Data Models Fixed Value Emor | Epsilon 500—
Latal Causs4 Ampl | |fix 92.8146 329964 -
Gaussh 400—
B Causss Pos fix 2717.64 0.787184 5
v Gauss? Width  |fix 116812 0668406 G
W 300
L
v Gauss1i 200 —
Rebuild # ) = 100/ i

2000 2200 2400 2600 2800 3000 3200 3400

Use pad Find Fit Draw Pars | Active: Panel2. Fitter: Fitter
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% -~ God4 v4.4.0 @Ixg0523 <Controller name:MyAnalysis>
File Tools Analysis Seftings Windows

Browser x o

E ad v & K & Fanell: [mewhisto1]
Name { Unpack xxx \/ Analysis xo0 \
. ¥ Flle Edit » | Applytoall v AutoScale
5 :l: 351?1112 Step Control """"‘"""l
& A His2 v Enable Step ¥ Source v Store
e —|da Hiz1g Event source -
- 6000 1
— —ll: i MBS Random .
“ —li gumg Name: gauss 2 4000
— um - - - - C
"] —|h Eventsize . w| |3l w| |1 . 13 - C
r _IL: ;:I'EEE"&W 1 Event store e g
= reeliraw o
A — | hTreeDraw 2 GodBackStore ﬂﬂl'll'l-—
lat : Named | /gauss_unpacked.root 4] i
| Conditions - -
B %’_l Parameters 1 100 kB 1 B v Ovenaite {gooo -
(] DynamicLists _ -
E (] Trees Auto Save File 000l
- %] UnpackxTree -
i B ¢ UnpackEvent I /gauss_ASrool a) B
H ¢ UnpackEvent TGo4EventEle R P . Sp | Hfsooo
@, §» UnpackEventfiCrate1[16] cie ¢ verwri :
$ UnpackBfrent fiCrata2(16] Analysis Configuration File 2000~
B s UnpackEventfiCrate3[16] C
_ =%x UnpagkEventfiCrated[16] & [ GodanalysisPrefs.root a) ol
L Pictures Drag 0 100 200 300 400 500 600 700 800 9001000
G anvanse “» & submit [l SubmittStart (S Close

I8 x: UnpackEventfiCrate1[0] Y: Z: '}; | nalysis/Histograms/newhistol /7

i , gauss - P33 (B cvrentevs 4GP Average Evis 2e s GYIYEAN Events 2010-01-20 1428:56

Histograming “ad hoc” from remote analysis TTree
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00 Dynamic list editor
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Histograming “ad hoc” from event data

% - Go4 v4.4.0 @Ixg0523 <Controller name:MyAnalysis> BIEE
File Tools Analysis Seftings Windows Help
Z2 RIS b EUBMEERHESE 10 %0 >X8 v A X2+ 4+raQq
Browser x -

ag v & X
Name . i
S B File Edit Select » | Applytoall v AutoScale
k= | o S0 . . . - — —
G Conditions enable Analysis/DynamiclLists/AdHoc |'| histogram title |
[ Parameters Histogram =
L 123 XXXParameter 12000 — o
(] DynamicLists Analysis/Histograms/adHocHisto LII Y B
[ Trees 10000 —

- _1 Pictures Event data Condition Trezsellay N
[ Canvases 8000
(-1 EventObjects X UnpackEventfiCrate1[0] C

[ EventStores G000 —
(1 EventSources Drag C

([ EventProcessors 4000
- [ Events
12 MbsEvent-1 Z 2000
“i2 UnpackEyft |
0 fcratet16] ooyl
-0 fiCrate2[16] = ¢ & E i ~» X

gauss H'-"-'E = Current Ev/s HHHEH Average Ev/s =HH 5 EHEEEEE‘JEMS 2010-01-21 13:58!
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ey Macro execution =
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26 4 God v4.4.0 @Ixg0523 <Controller name:MyAnalysis> [=]lm]x]
File Tools Analysis Seftings Windows Help
Browser LGN = =y T
) el [H1.Pnnt Name = His2g, Entnes= 1507970, |otal sum= 1.50/9 /e
CIWDI'KSECE TH1.Print Name = Sum1, Entries= 10700819, Total sum= 1.0700%¢
= Fsrual-':aua TH1.Print Name = Sum2, Entries= 15367438, Total sum= 1.53666¢
&+ 1 Histograms THA1.Print Name = Sum3, Entries= 15387438, Total sum= 1.53648¢
(1 Crate1 TH1.Print MName = Eventsize, Entries= 2367973, Total sum= 23675
b (] Crate? ++++End Histograms++++++++++
- By crichix2
—|da His1 Total size of all histograms is: 639428 bytes.
| ha His2
-y His1g e Ty W W Analusiz: Prst nnn GO4 funCtIOI’l
— |4 His2g
|4 Sum o
| A Sum2 Press enter to execute. | @PrintHistogramsi() &)
““1 p—
|| E % P F @ [R
-2 Condi
b1 Paramefers % -~ Select Macro template:
— 1 Dynami
— (1 Trees y|[Rebin histograrm]

-] Pictures
] Canvases
[T]__D EventObject

[ UserObjects

Add/substract histograms
Divide histograms
Projection X

drag Projection Y

Correlate histograms
Histogram of histogram

—X Bool_t rebin{const char* name, int ngroup, Bool_t draw)
GUI command: rebin("", 2, kTRUE); - —

gJauss ‘lEHEECurrent | b 17
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RN 1idc Goa Online

=
il Bll5z 52 54 55 MDC Go4 online
main | layer | tdc | mbo | times | calibration | Tab | Tab | Tab | Tab | lookup |
Mdc_Raw_Frror_Stat [ Mdc_Raw_Roc_SubEvent_Sizg Mdc_hcutstat
=8 260
= L 9% [
g7k Haof g i
a £ 2°F 00!
BE = E
: iz .
r 1 ! 5000 =
]nn’ 1 €0 1 ) II G : ¢ |
a Ev 1 ' 1 n i s I
a0k- ¥ 1 1 . |I 000 i L J
C 1 | 1 1 r =
Fot 1 L} F
I F L SO AT
E ]. 1 LAFR 000
Boo 1 =
aotly I| HL
H 2000
h 20
0 1 iy be™ FTOE) W n

User GUI (Qt)

THOT 5 = = —
i al trigger online monitor 5

Mdc_time

— fOveniew WMUITDistr Y TOF sub Y Shower sub Y Rich sub Y MatchU sub W Time Y Config

7000 . 48|70k 1T 18]

g",? ( #Leptons | #Hits|[secO |m'l M|[=sect: ‘W“ secs: |@r fonse LN 111N 100
F |lob: 0964 [=eca |[0.8M (| [sec: 0. M4 secs: [0 M

e ' g

0L H %

Kevtsread | 3pRawhul [ (E3|[Calviult [ 24

HADES
on-line monitoring

mean mutbplicty

a0 00

Courtesy HADES coll.

[# eventsin)
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[~ freeze

RIS

iz N
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» Created with Qt Designer by user

o [t * Plugged in by dynamic library

7 « All Go4 services available

» Started inside Go4 GUI workspace

o8 NERPS
—General Specs
T  Tasks
0 3‘ Tree Size (kBytes) ¥ Trigger
i 3‘ Refrash rate (nevt) ¥ Start hit -
¥ Rich cal -
—Ewventloop L
v c fit hd
nLoop 100 2 "
— v Tof cal -
sleep 100 -
— ¥ Tofino cal -
maxrate 1000 3‘
¥ ShowerTofino
rRefresh ¥ Shower hit -
Triggerrefresh  |500 %
StartRefresh 500 3: _MDC. SETUP
~Calibrater
RichRefresh 500 = [tmecuts =] [Hostertendca =]
‘ =
RichQDRefresh |500 — i
MdcRefresh 500 B [magreton =] [singie Cramber =]
TofRefresh 500 = nLayers Ll
TofinoRefresh 500 = FFFE o fo o [
ShowerRefresh  [500 = FFEFE Segments
G
FFFF —a—s
EEET R
FRFF
FRFF
04G04G04G04G
Fitter
get Configuration | [single Cramber =] 31
submit Configuration |
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A flexible framework for online monitoring and analysis
Used in production since 2002

Runtime environments: batch, or with asynchronous GUI(s)
User code: Go4 plug-ins, or unlimited ROOT

Applications: atomic and nuclear physics, detector testing

Go4 v4.4 free available under GPL at http://go4.gsi.de
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