
8 Utility Tools

8.1 Debug tool

Debug tool

Goal: Provide user friendly dump of the event

� Work on both reconstructed and MC data.

� Side by side print out of reconstructed and MC data.

� Informations can be selected by the user.

� Flat or Tree display.
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Debug tool usage

Getting the tool

Get the definition � �� �� �� � � 	 
 � � � � �� 
� � � � � �� 	 �� � �� � � � �� �

Declare your instance� 	 �� � � � � � � � � �� �� � �

Get your instance � � � � �� � ��  ! " � � " � �� �� � � � � � 	 �� � �� � � � � # � �� � � � � �

Using the tool

Event as trees � �� �� � �  ! $ " �� �% � � � �& �� " � � � � � $ 
 " � � ' # 
 � � � � ( �

Particle decay as tree � �� �� � �  ! $ " �� � � " � � � $ 
 " � ' # � � $ � � ( �

Event as a flat list � �� �� � �  ! $ " �� �% � � � �& �) � � � � $ 
 " � � ' # 
 � � � � ( �

Ancestors � �� �� � �  ! $ " �� � & � � � � � � " � � � $ 
 " � �
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Debug tool output

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �� �� 	
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


 �� � � � � � � �� � ��

� � � � � � � � � � � � � � �� 	�

� � � � � � � � � � � � � � � � � � � � �    � � � � � �! �! � � � �
" � � � # $ �% � '! ( ) � � �! ! � � � � � � � � � � �* � � � � � * � �* � �! �* � �

+ " � � �� , " � � � � � � � �! �  � � � � � � � � � �   � � �  � �! �* � �

+ " � � �� , � � � � � * � �! �  � � � � � � � � � � � �  � � �* � �! �* � �

+ " � � � - , . � � � �*  � � � � � � � � � *  � � �* ! � � � � � � ! � � � � � �  

+ " � � � � � � � � � � � � � �! � � � � � � � � � � � �  � � �! � � ! � � � � � �  

+ " � � � - , . � � � � �! � � � � � � � � � �! � � �! � ! � �  � � � � ! � � � � � �  
" � � � / ( � � � �! � � �* � � � � � �  � � �  � �! � �  � �  � �! �* � �

" � � � �� " � � � � � � �! * � � � � * � � �!  � � � � � � �! � � � �!  �

+ " � � �� , " � �! ! � � �! �  � � � � � � � �! � �! �* � � � � � � � * � � � �

+ + " � � � - , . � � � �! � � � � � � � � �! � � � � � � �* ! � � � �  � � * � � � �

+ + " � � � � " � � � �  � � � �! � � � �  � � � � � �  � � �  � � � � * � � � �

+ + " � � � - , . � � � � � � � � � � � � � � � � � � � � � � � � �* � �! � � � * � � � �

+ " � � � - , . � � � � � � � � � � � � � � � � � � �! � ! � � � � � � � � � * � � � �
" � � � �� � � �* � � � �! * � � �* �  � � �! � �! ! � � �* � � � � �!  �
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Debug tool side by side output

� � � � � � � � � � � � � � � �� �� �� 	 
 � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � 	
 � � � � � � � � � � �


 �� � � � � 
 �� � � � �

� � � � � � � � � � � �

� � � � � � � � � �    
 � �% % � 	� � � �� � �� �� 	 
 �
" � � � # $ �% � '! ( ) � � � � �* � � � � � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � �� , " � � � � � � � � � �  
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � �� , � � � � � � � � � � � � , � � � � � � � � � � �

+ " � � � - , . � � � �*  � � �* ! 
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � � � � � � � � � � � � � � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � � - , . � � � � �! � � �! � 
 � �% % � 	� � � �� � �� �� 	 
 �
" � � � / ( � � � � �  � � �  � 
 � �% % � 	� � � �� � �� �� 	 
 �

" � � � �� " � � �* � � �!  � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � �� , " � � � � � � � �! � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ + " � � � - , . � � � �! � � � � � � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ + " � � � � " � � � �  � � � � � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ + " � � � - , . � � � � � � � � � � � 
 � �% % � 	� � � �� � �� �� 	 
 �

+ " � � � - , . � � � � � � � � �! � 
 � �% % � 	� � � �� � �� �� 	 
 �
" � � � �� � � �* �  � � �! � 
 � �% % � 	� � � �� � �� �� 	 
 �
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Debug tool List and Ancestors output

Flat list
� � � � � � � � � � � � � � � � � � � � � �� �� 	
 � � � � � � � � � � � � � � � � � � � � �


 �� � �� � � ��

	� 	� 	�

�� " � �  * � � � � � �  * � �

�� � � � � � � � � � � � � � � � �

� � � � � � � � � � � * � *

�� " � � � � � � � � � � � � � �

� , � � � � � ! � � � * � �

�� "  � �! ! � � � * � �

�� � � � � � � � � � � � � ! � �*

� � � � � � � �  � � � � � �

� , � � �   * � � � � � * � � � �

� �� � � � � � � � � � � ! � �  � " � �

Ancestors
� � � � �

� �� � � � � � "
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Debug tool configuration

In the jobOption file:

� User can select the informations to dump.

� Width of the columns can be adjusted.

� Numerical precision can also be tuned.

� Tree depth can be limited in general.

Available informations are:
� �� � The particle name (plus the tree drawing)

� The energy
� The mass

� , � � , �	 , � 
 , �� The momentum
� 	 , � 
 , � � The position of the first measured point

�
 � � � , �
 � The spherical angles
� � � The pseudo-rapidity
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Debug tool example jobOption

� � 	 �� 
 � � � � � � " 	 �� � � � � � �

� � � � � � �� � � " � 	 � � � � � � � � �� " �� � 	 � $ � � � � � � �
� � � � � � �� � � " � 	 � � � � � � � � �� " � � � �� � � � 	 
 �
� � � � � � �� � � " � 	 � � � � � � � � �� � � � � � �� � � � � 
 �
� � � � � � �� � � " � 	 � � � � � � � � �� � � � � � " � � � � � � � � 
 �
� � � � � � �� � � " � 	 � � � � � � � � �� � � � " � 
 � � � � � � � � 
 � � % � � � � $ � � �� �

�
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8.2 (MC)DecayFinder

(MC)DecayFinder

Goal: Find any inclusive or exclusive decay in an event

� Work at the particle ID level.

� Work on both reconstructed and MC data.

� Find multiple instances of the decay.

� Use a simple description of the decay.
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(MC)DecayFinder usage

Getting the tool
Get the definition � �� �� �� � � 	 
 � � � � �� 
� � � � � �� �� 
 � 	 � � 
 � � �� � � " � � �

Declare your instance� �� 
 � 	 � � 
 � � � � � � " � � �� �� � � "

Get your instance � � � � �� � ��  ! " � � " � �� �� � � � � � �� 
 � 	 � � 
 � � �� � � " � #
� �� �� � � " �

Using the tool
� � � � � � � � � � �� � � �� � 	� � �
 � � � � �
 
 �

� 
 �� � � � �� � � � �� � � � � � �� � � � 
 � �� � � � �� � � � � � � 
 � � � �

�

� � �
 � � � � � 
 
 � � � � � � � � 
 � �

� � � � � 
 � � � � � � � � � � � � � � � �
 � � � �

�

Or to simply test for the presence of the decay

� � � � � � 
 � � � � �� � � � �� � �
 � �� � � � 
 � �� � � � �� � � �
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(MC)DecayFinder configuration

Only two parameters exists:

� �� � � The decay we are looking for. Must be set in the
jobOption file.

� �� �� �� � �	 
� �� 
 �� 
 The lifetime under which a particle is
considered a resonance. Default provided.
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(MC)DecayFinder decay grammar

A decay is a mother or
mother  ! daughter � daughter � . . .

Use � ! instead of  ! if you want to skip the resonances.

A mother is either
� a particle name or � name or �

� � name�

� ' name ( � �

� ' name � , name � ( � �

� � mother � , mother � ,. . . �

� $ $

A daughter is either
� a particle name or � name or �

� � decay�

� ' name � , name � ( � �

� � mother � , mother � ,. . . �

� � � decay �� , � decay �� ,. . . �

� � � �
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(MC)DecayFinder grammar examples

� � any ��

� � � � any stable � �

� �� 
 � any stable ��

� � � � � �� � � any stable ��

� � � � � � �� � � � �� � � any �� decay to 2 �
� � � � � 
 � � � any � � ,

�
�� , � � or ��

� � � � � � � � �

� � � � � � � � � � �� � � � � � ! 
 � ! � � �  � � � � � � � �� 
 �
� � � � � � � � � � �� � � � � � ! 
 � ! � " � �� � � �# � �  � � � � �� � �� 
 �
� � � � � ! 
 � ! � � �� � � �  � � � � �� 
 �� � �
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8.3 Gaudi utilities: a reminder

Printing

To print out informations use the MessageService and not
� � !� . Because:

� It works like� � !� .

� It adds a severity tag to your message.

� It tells the user from where the message is coming.

� It can be filtered based on severity.
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Printing How-To

� Get the definition of this facility.
�� � � � ! 
 � � � � ! 
�  �� � �� �� � � �� � � �� � 
 �

� Create a stream.
� � � �� � � �� � � � �� � � �� � � � � � �� � � � �

� Print!
� � � � � � � � � � �� � 	 � � � � 
 � � � � � �� � 
 � � � � �� 
� � 
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Severity & Notes

The available severity levels are (in increasing order):

� � �� � � 	% � � �

� � �� � �� � � �

� � �� � � � & � � � � �

� � �� � �% � � � �

� � �� � �� & � & )

One request to the Message Service can be split. You just
need to start it with a severity tag and end it with a �� 
� � 


.

� � � � � � �� � �	 �
 � � � � � �� � � � 
 � � � � � � 	 � � � � � 
 � �� � � � � �� � � � 
 � � �
 � 	 � � �� � � � � � � � � �

� � 
 � � � � � 	 � � � � � � � � � �� 
 � �� � � �� �� � � � 
 � � �
 � 
 � � �� �� � � � �� 
 � �� � � �� �� � � � 
 � � �
 � � � � � � � � �
� � � � � � � �� � � � 
 � � � 
 � � � � � � � � � � � � 	 �� � � � � � � � � � � �
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Ntuple

To use a Ntuple you have to

1. Declare the variables of your ntuple.

2. Create the ntuple.

3. Register the ntuple.

4. Register your variables to your ntuple.

5. Fill the variables & commit.

6. Adjust the �� ! �
� � �� � � � !� � !� in your jobOption file.

Note that step 2. could fail if the ntuple already exists.
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Ntuple variables declaration

First get the definition of what kind of items can be put in
the ntuple.

�� � � � ! 
 � �
� � ! 
�  �� � � � � � 	 ! � � � �� �� � � 
 �

Than declare your variables with the appropriate type.

�� � $ � � � �� � � � � � � � � ! � � � � 
 " � �
�� � $ � � � �& " " 
 � �� � � 
 � ! � � $ � # � � $ � # � � $� �
�� � $ � � � �� 
 � " � � �� � � 
 � ! � � � " 
 �� % � � � � � # � � � " 
 �� % � � � � � # � � � " 
 �� % � � � �� �

& " " 
 � and� 
 � " � � can only be used with a column wise ntuple.
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Ntuple creation & booking

First check if your ntuple has already been registered.

�� � $ � � � � " � � � � � $ � � �� � � $ � � �� � �� #
�� � � �� �� � � � � � 	 � " � � � � " � � � � � 	 � � �

If not (MyNtuple == 0) then create and book your ntuple.

� � � � � $ � � � � � � $ � � �� � ��  !� � � � � �� � � �� �� � � � � � 	 � " � � � � " �
�

# � � � 	 #

 ) � 	 � 
 � � � � � � � � �� � $ � � #

�� � � � � � � � � �

Here it was created in MyDirectory as MyID in the file associated to
MyFileKey.
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Ntuple setup

Attach the variables to the ntuple.

� � 
 � � � � � �  ! 
� � � � � � � � � � 
 " � � � # � � � � 
 " � # 
 # � 
 
 
 � �
�� � � � 
 � � � � � � � � � � � � � � � �

� � 
 � � � � � �  ! 
� � � � � � � �� � � � � � �
$ � � # � � � � 
 " � # � � $ � � �

�� � � � 
 � � � � � � � � � � � � � � � �
� � 
 � � � � � �  ! 
� � � � � � � �� � � � � � �� � � # � � � � 
 " � # 	 # � � � " 
 �� % � � � � � � �

� � �

Or if it already exists, reattach the variables.

� � 
 � � � � � �  ! � � � � � � � � 
 " � � � # � � � � 
 " � � �
�� � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � �  ! � � � � � �

$ � � # � � $ � � �
�� � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � �  ! � � � � � �� � � # � � � " 
 �� % � � � � � � �

� � �
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Ntuple filling

Use the variables you associated to the ntuple as usual.
When you are ready to write the row of the ntuple out,

simply call the � � � � � method.

� � ! � � � � � � � � � � � �

After that call, all the variables will be reset to zero.
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Ntuple jobOption settings

Be sure to have the NTuple service loaded (it is by default in DaVinci).

& $ $ � � � 
 � � � � � � " �% � � �� � � �
�

�
�� � $ � � �� � �

� �

Then to have your ntuple saved to disk you need to say what kind of
persistence format you want.
For the traditional HBOOK format:

� � 
 � � � �� � 
 � 
 � � 
 � � � � � 
 
 �� �� � 
 � � � �
 	 
 � �� � 
 
 �� � � � � � 
 
 � � �� � �� � �� �� � �� � � � � �� � � 	 � � � �

For the more recent ROOT format:

� � 
 � � � �� � 
 � 
 � � 
 � � � � � 
 
 �� �� � 
 � � � �
 	 
 � �� � 
 � �
 �� 
 �� � � � � � 
 � � � � � � �� 
 � � � � � � � �� � � 	 � � � �
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Histogram

To use the histogram facility you have to

1. Select the kind of persistence you want (Hbook or Root).

2. Adjust the jobOption file.

3. Create & register your histograms.

4. Fill them.
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Histogram persistence

Histogram persistence can be achieved with either Hbook
or Root.
To change the default of Hbook to Root you must change
the requirement file of DaVinci to

� ! � � 
 � � �� � � � � � �� �

! � � � � �� 
� � � � � � � �� �

You also need to change the jobOption file to

� � � �� �� � � � � � �� 	 � � � � �� � � � � � � $ � � �

� �� � � � � � " 
 � � � " � � � � � � � � �� � � � � � $ � � � �� � � �� � � � � � � � � � � �
�

�

� �� �� �� � � � �� 	 � � � � � � � � � � � � � � � $ � � �

� � � � � � " 
 � � � " � � � � � � � � �� � � � � � $ � � � �� � � �� � � � � � � " � �
�
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Histogram creation

Get the headers defining the histograms.

�� � � � ! 
 � � � � ! 
�  �� � � � � � 
� � � � �� �� �� � � 
 �

�� � � � ! 
 � � � � � � � � 
� � � � �� �� � � � 
 �

Declare the variable which will contain your histogram.

� 
� � � � �� �� � � �� � 
 � �� �� �

Create and book your histogram.

� � 
 � �� � � � � 
 � � � � �� � � � � � � � �� � �� � �� � �� � �� �
�

� � � � � �
�� � 	 � � � � �

�
� �� � � � � � � � � �� � �

� � � � � � � � 
 � �� �� � � � 	 � � � �
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Histogram filling

Histogram filling is straightforward.

� � 
 � �� �� � � � �� � � �� �� 
 � � �� �� � � � � � � � � � � �

Always divide the value by the unit so you don’t have to remember the default units.
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