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Heavily “inspired” from previous talks [1], [2] 
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Plan for today

• We will be following the “First analysis steps” from the Starterkit Page


• The LHCb software


• Running a minimal DaVinci job locally 


• Fun with LoKi functors 


• TupleTools and branches


• Will be following last year’s GitLab 2024-patches 


• If you ever have doubts join the Mattermost channel:
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https://lhcb.github.io/starterkit-lessons/first-analysis-steps/README.html
https://gitlab.cern.ch/jcambonb/davinci-run12-lessons-2023/-/tree/2024-patches/basic_codes?ref_type=heads
https://mattermost.web.cern.ch/lhcb/channels/davinci


The LHCb software
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The LHCb software

4



Stripping

• Selection to access the data saved from reconstruction


• Cuts applied in each stripping line can be founding the Stripping Project or 
GitLab 


• Takes some time to learn to read


• Don’t be afraid to ask for help


• Made in the DaVinci framework
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https://lhcbdoc.web.cern.ch/lhcbdoc/stripping/
https://gitlab.cern.ch/lhcb/Stripping


What we will do

Decay: 


EventType: 27163002 (can be searched in DECFILES package)*


Stripping line: D2hhPromptDst2D2KKLine


Data type: Monte Carlo


Year: 2016

D*+ → D0( → K+K−)π+

6* There is also some unofficial tools to help you understand event types

D*+

D0
K+

K−

π+

https://lhcbdoc.web.cern.ch/lhcbdoc/decfiles/
https://lbeventtype.web.cern.ch


Bookkeeping
Stop right here! Where is your grid certificate?

https://twiki.cern.ch/twiki/bin/viewauth/LHCb/FAQ/Certificate


Where is my data?
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Simple answer: DIRAC ! 


•Job Monitor: Allows us to check the status of any job that we are running on the 
Grid


•Production Request: Allows us to check any production that yourself or your WG 
is running (MC simulations or data processing)


•Transformation monitor: Gives us information about a given production


•Step Manager: Gives us information about the steps that a given production 
followed


•Bookkeeping Browser: Allows us to explore the data and MC produced as

well as its location on the Grid

https://lhcb-portal-dirac.cern.ch/DIRAC/


Where is my data?
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Simple answer: DIRAC ! 


•Job Monitor: Allows us to check the status of any job that we are running on the 
Grid


•Production Request: Allows us to check any production that yourself or your WG 
is running (MC simulations or data processing)


•Transformation monitor: Gives us information about a given production


•Step Manager: Gives us information about the steps that a given production 
followed


•Bookkeeping Browser: Allows us to explore the data and MC produced as 
well as its location on the Grid

https://lhcb-portal-dirac.cern.ch/DIRAC/


Open DIRAC
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https://lhcb-portal-dirac.cern.ch/DIRAC/


For you to do 
Let’s find our MC (evttype: 27163002)


1. Change the Bookkeeping Tree from Simulation Condition to EventType 

2. Click the MC folder


3. Click on the folder that corresponds to the year of your simulation (In our case 2016)


4. Look for the folder that has your decay by EventType


5. Click on the polarity and energy that you want (for this lecture 6500 GeV MagUp)


6. Click on the folder of your simulation version (for this lecture the Sim09c) 

7. Select the Trigger conditions (for this lecture there is only one) 

8. Select the reconstruction version (for this lecture Reco16 and after Turbo03).


9. Choose the stripping version (for this lecture Stripping28r1NoPrescalingFlagged)


10. Click on ALLSTREAMS.DST. The whole set of DST files will be displayed. To save the list of names,


click on Save (at right corner) and save it as python file (*.py) 11



DBtags
In DaVinci we need to give it the DDDB and Condition DB tags


Old way 
1. Let’s come back to the bkk path where our DSTs are. The names that appear are like /lhcb/MC/
2016/ALLSTREAMS.DST/00070793/0000/00070793_00000002_7.AllStreams.dst. The production 
ID is 00070793

2. We go to the Transformation Monitor app and insert this number in the field ProductionID(s) 
and click on submit 
3. The production will appear on the screen. Let’s do right click on it and we select Show Request 
4. A Production Request manager window will spawn. We do right click on it and we select View. 
Now all the steps will appear. The tags are labelled as DDDB and Condition DB 

Another old-ish way  
1. On the terminal, init the lhcb proxy: $ lhcb-proxy-init 
2. Run: $ lb-dirac dirac-bookkeeping-decays-path 27163002 

The smart way: Analysis Prodcutions automatically sets the DDDB and CondDB tags for you! 
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Downloading a file
• To download the file 


$ lhcb-proxy-init 
$ lb-dirac dirac-dms-get-file DST_file 
DST_file is one of the LFN locations from the python file we downloaded
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DO NOT DO IT 
NOW!! 

We have the power to slow down 
lxplus for everyone and we don’t 

want that 

file is already downloaded in /afs/cern.ch/work/j/jcambonb/public/dst_files/



Extras
Some cheat sheet from last year’s talk
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EXTRA:  
From last year’s talk
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EXTRA:  
From last year’s talk



EXTRA:  
From last year’s talk



Break?



Running DaVinci



DaVinci basics
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Command to run DaVinci: 


$lb-run DaVinci/v46r12 gaudirun.py options.py
Running LHCb environment



DaVinci basics

How to know which version? Either use version with which your stripping line 
was produced or use the latest version
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Command to run DaVinci: 


$lb-run DaVinci/v46r12 gaudirun.py options.py
version we are using

https://gitlab.cern.ch/lhcb/DaVinci/-/releases?before=eyJyZWxlYXNlZF9hdCI6IjIwMjQtMDUtMjcgMTI6Mzc6MjMuMDUzMjk1MDAwICswMjAwIiwiaWQiOiIyODk4MCJ9
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://lhcbdoc.web.cern.ch/lhcbdoc/davinci/releases/


DaVinci basics
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Command to run DaVinci: 


$lb-run DaVinci/v46r12 gaudirun.py options.py

• Starts an Event Loop with Gaudi in which we process each event one by one 
since we expect each bunch crossing to be independent


• Each events contains Transient Event Stores, “folders” where we find the info 
about our decay (i.e. Event/Stream/Phys/MyLine/Particles)


Here a way to interactively explore 
your DST file

https://gaudi.web.cern.ch/gaudi/
https://lhcb.github.io/starterkit-lessons/first-analysis-steps/interactive-dst.html


DaVinci basics
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Command to run DaVinci: 


$lb-run DaVinci/v46r12 gaudirun.py options.py

• Finally what we are REALLY interested in


• The magic will happen in this file. We will read the particles from our DST file and 
obtain ROOT files with which we can do some physics 




DaVinci basics
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Command to run DaVinci: 


$lb-run DaVinci/v46r12 gaudirun.py options.py

• Finally what we are REALLY interested in


• The magic will happen in this file. We will read the particles from our DST file and 
obtain ROOT files with which we can do some physics 


Let’s make our 
first nTuple



DecayTreeTuple
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TES LOCATION 
containing the particles

Decay Descriptor: The decay we are 
studying. Has to match what is inside of 
your stripping line [Stripping Project]. CC 
stands for charge conjugate. 

Looking at basic_codes/dv_run12_script_basic.py

https://lhcbdoc.web.cern.ch/lhcbdoc/stripping/
https://gitlab.cern.ch/jcambonb/davinci-run12-lessons-2023/-/blob/master/basic_codes/dv_run12_script_basic.py?ref_type=heads
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DecayTreeTuple

The tags we looked for before

Loading in the DST file we 
download before 



Running the code
$lb-run DaVinci/v46r12 gaudirun.py options.py
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Algorithms: C++ classes that allow to perform functions for each event 



Running the code
$lb-run DaVinci/v46r12 gaudirun.py options.py
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If you get this message, the root file should have been produced



The ROOT file

• If we look at what’s in our tuple we can 
see that we only have info from our 
parent particle 


• We can do much better and add the 
other particles in our decay!

D*(2010)+
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Adding branches 
• addBranches allows us to choose which particle we want info from


• Let’s run the code again
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Tuple Tools
• To add more information (kinematics, PID etc) different TupleTools have been 

developed 


• We can add the TupleTools we want to our DecayTreeTuple in various ways
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3rd method: add TupleTools directly on a particle (we will see it later)
• Let’s run the code again

https://gitlab.cern.ch/lhcb/Analysis/tree/run2-patches/Phys


Loki 
• TupleTools sometimes are not enough 


• To access the same C++ classes used at stripping levels we can use Loki 
Functors (here, here and here there is a list of some of them)
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Here we are also adding the 
Loki Functor to each particle 
(3rd method of applying tuple 
tools)

https://twiki.cern.ch/twiki/bin/view/LHCbBackup/LoKiParticleFunctions
https://twiki.cern.ch/twiki/bin/view/LHCb/LoKiHybridFilters
https://twiki.cern.ch/twiki/bin/view/LHCb/LoKiArrayFunctions#AMAXDOCA_C_type_LoKi_AParticles


Gaudi sequencer
• Some TupleTools require some specific algorithms to be run before


• Here we make the example of TupleToolPropertime which requires the mother 
particle to come from the PV
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There is also a simpler way out to require a PV if you want to try it yourself:



Extra examples



mDST vs DST data
• DTS


• Full event stored 


• 150 kB/event


• Generally used for MC


• mDST


• Only candidate is stored


• 50 kB/event


• Generally used for data


• In Run 2 also turbo (no stripping line) and minimum bias
35



mDST data
• Micro DST data retains only information on candidates, leading to smaller 

samples, which is preferred for data 


• Need to change TES locations (to be checked on your specific sample)
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Trigger info
• If we want to add trigger information in our tuples we can use the 

TupleToolTrigger
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MCDecayTree tuple
• To access the generator level MC (before the reconstruction chain) the 

MCDecayTree tuple can be used 

38Should not forget to add the MCDecayTreeTuple to the GaudiSequencer

Why do we need it 
generator level MC? For 
efficiencies, MC 
corrections….



Decay Tree Fitter (DTF)
• If we have an hypothesis on the chain of decays we are interested in, we can 

apply these constraints  to improve the estimate of our track parameters


• For example in our decay [D*(2010)+ -> (D0 -> K- K+) pi+] we can constrain 
the  system to have the mass of the  or that they come from the 
same point in space (vertex) etc


• Done with the DecayTreeFitter tool

K+K− D0
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Selection Framework
• Sometimes we might want to apply some further selection to our data on top 

of the stripping
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Create the D0 Create the D*

Add in the sequencer


