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1. Overview

(04 - GSI Object Oriented On-line Off-line system

Based on ROOT
- complete ROOT functionality

GUI for online/offline analysis

Event classes and analysis framework
—> syntax to organize analysis steps
and storage

e Browser and tree viewer
-> process standard root files

...............................................................................................................................................................................................................................................................
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1. Overview

Technical Information

Current Go4 version: Go4 v4.00.01 (Mar08)

Requirements: -Qt4
- ROOT >=5.19/02

Works with Debian 4.1 + gcc 4.1.2

Currently works on fwk?28:

user: ntofdaq

= kkkkkkkkkkhkkk
pW:

...............................................................................................................................................................................................................................................................
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1. Overview

Support

e ROOT: root.cern.ch
e G04: http://go4.gsi.de

e Go04 documentation and tutorials:
http://www-linux.qgsi.de/~go4/tutorial/go4.php

e Go04 manual and class index
http://www-win.gsi.de/go4/documentation.htm

...............................................................................................................................................................................................................................................................
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2. Data Structure

MBS — Multi Branch System

« Data acquisition system — standard at GSI
 Writtenin C

« Easy data interface to online-analysis like Lea, Go4

e Further information
http://www-win.gsi.de/daq/

...............................................................................................................................................................................................................................................................
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2. Data Structure

Data Structure

e 32 bit words

« MBS readout event:
o 1stsubevent (ProclD=1) : several trigger events
« 27 gsubevent (ProclD=2) : several trigger events

 Example: nELBE - time of flight experiment

» 1stsubevent: plastic scintillator - trigger events
o 2nd subevent: BaF array - trigger events

...............................................................................................................................................................................................................................................................
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2. Data Structure

Data Structure - Example

...............................................................................................................................................................................................................................................................

Second Sub Event (452 words):

0x5a000300
0x580a069a
0x580b06¢c3
0x581002b1
0x5c001c64

=>
=>
=>
=>
=>

BaF 1 Header:

BaF 1 Data:
BaF 1 Data:
BaF 1 Data:
BaF 1 Trailer:

crate = 0, memorized channels = 3

channel = 10, UN/OV= 0, Measurement = 132762
channel = 11, UN/OV= 0, Measurement = 198339
channel = 16, UN/OV= 0, Measurement = 689
event counter = 7268
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GEO

31 | 30 | 29 | 28 | 27 |26 | 25 | 24 [ 23 | 22 [ 21 | 20 [ 19 | 18 | 17 | 16 | 15 | 14 | 13 [ 12 | 12 [ 20 | 9 8 7 6 5 4
Of12(0]|1 /|1 channel measurement / counter / data

First Sub Event (273 words):

0x08001388 => time flag: time/ms = 5000

0x100003f0 => plastic scaler: channel = 0, Reol. = 0, Measurement = 1008

0x17e2c930 => plastic scaler: channel = 31, Reol. = 8, Measurement = 182576

0x3400207c = TDC Data: channel = 0, Measurement = 8316

0x30000003 => TDC Trailer: status = 0, word counter = 3

0x34002087 => TDC Data: channel = 0, Measurement = 8327

0x30000003 => TDC Trailer: status = 0, word counter = 3

0x4000606b => QDC 1 Data: channel =0, UN/OV= 2, Measurement = 107

0x40046058 => QDC 1 Data: channel =4, UN/OV= 2, Measurement = 88

0x44001c64 = QDC 1 Trailer: event counter = 7268




3. Source Code

Overview - files

« Main configuration:

* MainUserAnalysis.cxx, TXXXProc.cxx, TXXXParam.cxx
- Change syntax for costumized analysis

o TXXXProc.h, TXXXParam.h
- associated header files

e Go4 analysis steps:

o setup.C, file.C
—> provided; Go4 macros

e AnalysisStart.sh
—> provided; Analysis startup script
o« Compile:

» Makefile, Module.mk, Go4UserAnalysisLinkDef.h
- provided; required for compiling, need no change

...............................................................................................................................................................................................................................................................
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3. Source Code

Data Handling

typedef union { 01011 | 011001 ... 11000110
value

unsigned int value;
struct {
U”ngﬂed f“t data: 27; 01011 | 011001 ... 11000110
unsigned int geo : 5; value
} common; geo data

} NELBE_eWt;

NnELBE_evt myevt; Example:
myevt.common.geo = 11

...............................................................................................................................................................................................................................................................
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3. Source Code

Principle

e MainUserAnalysis.cxx:
 Executeable, calls classes TXXXProc, TXXXParam

o TXXXProc.cxx:

» Defines histograms

* Fills histograms, manages conditions
» Delivers pointer to 1st 32bit word

* Loops over all words

...............................................................................................................................................................................................................................................................

Institute of Radiation Physics ® Andreas Miiller ¢ www.fzd.de e Jun 05, 2008 10



3. Source Code

Look Into the code (TXXXProc.cxx)

TGo4MbsSubEvent* psubevt;
finput = (TGo4MbsEvent*) GetlnputEvent();

while((psubevt = finput->NextSubEvent()) = 0) { // loop over subevents

pdata = psubevt->GetDataField(); // pointer to data
lwords = psubevt->GetintLen();
for(k = 0; k<lwords; k++) { // loop over lwords
data = *pdata++;
}
}

...............................................................................................................................................................................................................................................................
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4. Handling

Starting Go4

Starting from bash:

e set environment variables (always first step)
- “godlog”

e Now, one can:

1. Edit and compile your source code
- “make”

2. Start Go4 and use the GUI
9 “904”

...............................................................................................................................................................................................................................................................
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4. Handling

Analysis via Batch mode (no GUI)

« Make sure of the following:

* Be in your working directory
* Your program compiled without errors

« Command to execute offline analysis:

J/MainUserAnalysis —f [path] [n]

[path] ... path of *.Imd file
[n] ... nb. of events to be processed

-> *.root file will be added to your directory

...............................................................................................................................................................................................................................................................
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4. Handling

Starting the GUI

| % Go4va.0-1 @fwk28 <@fwk2s>
Fie Took Analysis Settings Windows Help

Z0RHSH BLEKSERHSE M%) b O 5| sewn[ 33
4. |2s ﬂ@lmlﬂems =] \SetF’alethel = F‘ad:_e,_l‘ [l scatier |[noBmors  w|[cadan w|[x:Ln ~[[viLin ~][ziin @ = @
HILEY, @O @ 2D IFOd [0 %0 ¢« >N $ v AXW L 2 5 QQ

Mame \ | Info

[[workspace foker

Manage analysis

open *.root-file Launch analysis

Go4 Fit Panel

4] | L

...............................................................................................................................................................................................................................................................
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5. Analysis

Evaluating root-files

o Start the GUI
 Open - choose root file (e.g. created via batch analysis)
* Folder structure defined in the source code

« Advantages:
« Fast and easy method

» Full functionality for evaluating filled histograms
—> use fitter, produce pictures, etc.

* Disadvantages:
» Switch between command line and GUI
» Wait for batch mode to be finished

...............................................................................................................................................................................................................................................................
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5. Analysis

Analysis via GUI

% Start Client <@fwk28>

Operation mods: |ps client (defautt) LJ
Host |bc:alhost Name ]Myﬁ.nary's's
° Setting up the SSh: Executable |I'-.|'IainLIserAnar5-'sis i’
>c d - /.SSh Dir |.-'home:'ntofdaq.-‘gc¢-‘nng.feut_unpcu:k.-‘tutor'al i‘
> ssh-keygen —d fﬂ m:g - & ssh j“:’]"t:":  ¥erm € konsok
> catid_dsa.pub >> authorized_keys i
> ssh user@hostname Start Close
e Program has to be compiled
 EXxecutable - MainUserAnalysis
e Click Start and wait

...............................................................................................................................................................................................................................................................
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5. Analysis

Analysis Configuration

- Analysis Confguration = [=] E3
° Eve Nt Source ;:::::p [ Dsabe Source | Disable Store
 Offline Analysis: MBS File [MBS Random =] =
* Online Analysis: MBS Stream Server v |[Hﬂ"““rn EY
Tagfike:
. Port: | Args: |
 Name: o dF  4ar 3 [ 3
e Online Analysis: e.g. rio7 Auto Save Fik

E Iresurt.rmt ﬂ

¥ DISABLED | [5 E|j ™ Overwrite

« Submit and close window

Analysi Configuration Fike

2 | B | [sosanayssPrets ot Y

_.,-.[ @=  Submit I submit+Start ‘

...............................................................................................................................................................................................................................................................
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5. Analysis

Running the analysis

o Start analysis - status bar at the bottom

« Folder structure similar to batch analysis
—> defined in the source code (TXXXProc)

« Advantages:

* Look at the date while analysis is running
« Stopping and continuing every time possible
* Adjust parameter and conditions

« Disadvantages:
« Slower
* GUI might crash (rarely)

...............................................................................................................................................................................................................................................................
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5. Analysis

Fitting example — step1 &=

Fitter Took Sesttings

Mo fitter created!

° O pe n Canvas With jf::l::tnad:a:n::; ;h:tof:z:r:nfby MM button) and create a fitter with the "Use pad” button.
histogram to fit el i ety
- create a fitter by "Fitter/Create for pad” menu command.
e Click on “Show Fit Panel”
Tools - Wizard

a Use Pad Use pad | Find | Fit | Craw ‘ Pars |Workspace. Mo fitker

 Add and remove functions with “+/-”
 Initialize parameters
o Click “Fit”

...............................................................................................................................................................................................................................................................
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5. Analysis

Fitting example — step 2

Z0RHSY BLEKSERHGB vwwwnlh b O » &
.Q%PS ﬂ@pu'mems j

Mame | Info
[CIWorkspace foller Eitferizlnok - S lings
P2 result. root Name Minimizer Medel: Gauss2 of chss: TGodF itModeGauss1
subdir ;
Sl Fitler e I~ background [T use buffers
Channel 1 a8 Data Modek Fixed |Value |Error IEpsibn ‘Min |I'u'|ax I
Gated 1 Fie Edt Sekct Options Ampl | fix 0 )
subdir = Pos | fix | e o
: God window condition |_Channel 1 16:: [ Gauss2 width | fix 1m0
2 []Parameters subdir =
.. 128 Part This i a God Paramets 400
- (Z]DynamicLists subdir I
- []Pictures subdir 350 — — 2 .
- ((]Canvases subdir B Rebuikd =] =il = N
- [|UserObjects subdir 300— _] J J ™~
: T —
250— Use pad | Find | Fi | Draw | Pars | Active: Panelt, Fitter: Fitter Select func“ons
2007 initialize param.
1501~ )
- Fit
100 —
50—
u : L sl L | . e 1
1400 +—__| .
— | select range
—

‘ 2 via zoom

...............................................................................................................................................................................................................................................................
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5. Analysis

©00000000000000000000000000000000000000000000000000000000000000000000000606000000000000006000000000000000000000000000006000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sosssssscssscsssossssss

Fitting example — step 3

E Go4 v4.0-1 @fwk28 <@fwk28=

Fie Tooks Analysis Settings Windows Help

soRHSY MLENSERAHSE
Q Wy |2s ﬂ@pnmems 2

wuwwlhh o= |

Mame | Info
CaWorkspace fokder
T2 resutt roct Fitter Tcok Settings
7+ Etogrms (SJI::I - List of fitter parameters [~ lines
Channel 1 © Fixed |Value |Err0r ‘Epsibn |Pu'|in |I'u'IaJ( |
Gated 1 Fie Edt Sekct Options GaussO.Ampl [ ifi 405104 11,2544
Subdir GaussOPoe |~ fix | 200235 0.224529
Go4 window condition | Channel 1_16:20:58 | Gauss0oWidth |~ fix 10.085 0171718
i--C]F‘arameters subdir Gauss1.Ampl | fix | 187.167 5.18248
~- 128 Parl This s a God Paramets 400 i GaussiPes | fix | 301976 0.50892
(] DynamicLists Subdir ' Gauss1Width |~ fix | 228032 0.412041
- [JPictures subdir 350 Gauss2Ampl | fix | 271742 0892122
- [[]Canvases subdir “ Gauss2Pos | fic | B57.441 6.53803
- [[UserDbgats Al 300 | Gauss2Width |~ fix | 136843 6.17304
Gauss3d.Ampl [ fix 491448 1.31957
250 Gauss3Pos | fic | 102465 3.53891
Gauss3Width [~ fic | 97.4311 2,556

200

Result: Fit func = 212.248 NDF = 277

Use pad | Find | Fit | Diraw | Back | Active: Panell. Fitter: Fitter

150

100

_—

| i LR
0 s PR o T I ST e e e bt i
200 400 600 800 1000 1200 1400

1 S|y | o

 ©16 0000000000 060000000000000000600000000000000006006000000000006060600000000000060000000000006008006860000000060606060000000000600000600000000606060000000060000060000000000600000000000000000000000000000000000000000000000000000000000000000000s00ssscscsssss
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5. Analysis

© 0000000000 0000000000000000000000000000000006000000000000000060000000000606060000000000006060000000000000060000000000606000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s00ssscsesssssssssss cecesesssscscscscccsesensne

Condition example — step 1

| | Go4v4.0-1 @fwk28 <Controller> <@fwk28>
=

Fie Took Analysis Settings Windows Help
. S, I == —'| - S el
Z2oeHsd BLEksERHSE vwuwmal b O autoupdate
£ by [2s ﬂ@lmlﬂems j <
= — .| browser content
Mame | Infa & Aglﬁ i
[ Works pace folder Fie Edit Selkct Options [~ Apply toall W AutoScak
BBy cortolr __Channel 1 17:01:11 | === B
- All Histogram objgcts - - ®1 = 3_BRO3E+D2 Mean 1036
%2 = 1.38958+03 RMS 967.9
Crate 1 channel 1x2 Int = 1.9129E+05 Underflow 1
£ o Amean = 8.5763E+02 Qverflow 0
Channel 1 18000— Q:Q: Xrms = 2.1597£:02 Integral  4.835e+05
Gated 1 i Rt fmax = 1.0033£+03 Shewness 1.069
L = 250525 Cmax = 2. 0450E+03
: s All Condition obcts & Seseleiere’
: o 1 6000 — A
. - God window condition - .:.:.:’:’: x i
/ - [Z3Parameters All Parameter objscts & ’0’:::::: Analysis/Conditons/icHis 1 Win 1-D
- 128 Part This i a Go4 Paramete 14000__ “:’:’ |F|eturns Result j |Heguhr Li
L -] DynamicLists Dynamic List Instances L ; : alal o
conditions B i e Allcounts: Y @eET  Tre EEYON asse
'"'FC]PHU"BS Picture objects - .:.:’:‘:.:::::::“ Limits ] cut ] Diraw ] Stats l Mean l
- [_]Canvases All TCanvases —
-[ZJEventObjcts Event objects of current 10000 - Xmin: |3%.026 Amae: |‘3-5
-] UsenDbcts For User Objects C
80‘00 — Y'min: | Ymax: |
o 6000 | «| & LRI x|
analysis is -
. 4000
running C
2000
E 255
I o
01 0 T A I D 0 o S
02000250030003500400045005000
« 2] B
Random Current Evis HHHEE | Average Evis i i s HEHEEE Events | 2008-06-02 17:01:10

 ©16 0000000000 060000000000000000600000000000000006006000000000006060600000000000060000000000006008006860000000060606060000000000600000600000000606060000000060000060000000000600000000000000000000000000000000000000000000000000000000000000000000s00ssscscsssss
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5. Analysis

Condition example — step 2

| e Go4va.0-1 @fwk28 <Controller> <@fwk28>
=

ile Tool Analysie Settings Windows Help

ZoRHSH BLELSERHSE wuwmwnl b O =

£ by |25 ﬂ@lmlﬂems j

Mame | Info 8 x| |+

[CWorkspace fokder Fie Edit Sekct Options [ Apply toall W AutoScak
-E::zgmms i:nHt:tlc:ram obicts ‘ Channel 1 17:01 :28 | :i-l;!:jssszms fﬂaﬂ“ - mﬁ?::ﬁ

i Crate 1 channel 1x2 = o o M send values
Channel 1 10000— S Integral”  1.066e+08 .
RS = s to analysis

] All Condition obgcts C

God window condition 35000 C 4 L /

i [C]Parameters All Parameter obects C Analysis/ConditionsicHis 1

128 Part This is & God Paramete 5=

_namb i et 30000__ |F|eturns Result j |Heguhr

""S::ees - ngerenc:s:tr:;s & AlSTHIR EEEELEE Hio LlE i =EE reset Counter
:::gzbtures ::Ic-t:cre oblcts 25000:_ Limits ] cut ] Diraw ] Stats l Mean l /

4-[]EventOblcts Event objects of current E Xmin:|2558.31 A a0 d

... [ UserObects For User Objscis 20000— | | 3 .

S Y'min: / Ymax:
e slelda] ol
_ 100001 1
analysis stopped - S '
5000 0‘ I >
ot UMJJJJJJ change conditions
500 100015002000250030003500400045005000 . dl‘ag & drOp or

| | 2 B
08 Random h Current Evis HEELl E.Average Evis EH s {EEEHHE Events | 2008-06-02 17.02:08 * enter Values

...............................................................................................................................................................................................................................................................
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5. AnaIyS|s

cesecesene

| (% Goa v4.0-1 @fwk28 <Controller> <@fwk28>

Fie Took Analysis Settings Windows Help

202 HSH BLINSERHSBE wwhwlhh O =

£ by [2s ilJlAll'mems -
Mame | Infcy
[[Workspace foder
- Analysis Controlier
caE C]Hnsm-gmrns Al Hstogram cbipcts
Crate 1 channel 1x2
Channgl 1
Gated 1
All Condition objects
i " God window condition
i--CIF'ﬂI’EI‘I‘IBfBI"S All Parameter objcts
L.-128 Parl This is a Go4 Paramete
-] DynamicLists Dynamic List Instances
| Trees References to trees
[ Pictures Picture chipcts
- [_]Canvases All TCanvases
+-[]EventObjects Event objects of current
-] UsenDbcts For User Objects
« o]
Random

Current Evis

% =lalx|
File Edit Sekct Options [ Apply toall W AutoScak
‘ Channel 1 _17:02:59 | :ji-lj:jssxgws fu'laf.i‘" - 2&1::93:
- far = 4cavseros E:SET""" m'g'
- fowa - 2 s020E102 Skewnsss 1071
?0000__ Gmax = 22583404
:_ AnalysisiConditions/cHis 1 Win 1-0
50000: |F|eturns Result j |Heguhr Li
= Allcounts: OQYEENg | Tre: EHHE 21.25%
50000:_ Limits ] cut ] Draw ] Stats l Wean l
400003_ Xmin: |2558.31 Xmax: |3.04
E Y'min: | Ymax: |
30000
: Sles e =
20000
10000/
0:1 MI]JIIJJJIHJ.JlllJJlllJJllJJJllJJ
500 100015002000250030003500400045005000

HELl EE | Average Evis

sy

HEEEEE Events | 2008-06-02 17:02:58

2

sesecsscscscscscscccses

\
restart analysis
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TUtOrlaI http://www-linux.gsi.de/~go4/tutorial/qo4.php

_ O
taken from: 00

God Tutorials

Touneed God version 3.2 for the tutorials,

Entrance
Login
et God God web site
Documents Lecture Owermew God
Downloads Analysis Owerview God analysis concepts
_ Demos Some demos of workshop
Tutotial 1
Tutorial 2 ) ]
Tutorial 3 Tutorial 1 How to mstall O, EOOT and God
% 1. Tnstall Qt
- 2. Tnstall ROOT
uton
Tutotial 7 3. Install God
T‘m—m Tutorial 2 Eunning first very simple example
Tutorial 3
Tuterial 10

...............................................................................................................................................................................................................................................................

e et tarball of example and build it

¢ Run analysis from shell and lock at the results with GTTT

¢ Run analysis by GTJI

¢ First usage of histogram monitoring, condiion and parameter editors

Tuteial 3 Loolang into the code

¢ Look into the analysis setup file
¢ Look into the analysis code

Tutorial 4 TTsing an event object for output
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The End
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