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%{’g Introduction 1/2

* Prerequisites:

— How to compile and run an LHCb/Gaudi application.
- How to write XML detector description files.

* Getting the files and environment:

— QGet the Tutorial files: get pack Tutorial / CondDB vir0
— (Get the CondDB browser: get pack Tool s/ CondDBU vOr 3

— Thais tutorial should work with any LHCb version based on LCGCMT 42
(official version: LHCb v20r3).
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*  What you will learn:

— How to use a condition from an algorithm
— How to use a condition from a detector element
— How to create an XML file for a condition

e Additional information:

— How to browse the CondDB

— How to edit the CondDB via the CondDBUI

— How to transfer XML files into the CondDB

— How to “manually” modify a condition in a function.

* Things we are not going to talk about...

— Tagging (not yet stable)

— Single version and multi version folders (not needed for the moment)
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Use Case 1

Algorithm Using a Condition

src/ pressur eExanpl e. cpp
opti ons/ pressure. opts
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We want to access the LHCDb pit pressure from the CondDB, and see it change
over events.

* The LHCb structure file in XmIDDDB tells us that the path to the condition
| P8Pressure 1n the transient store 1s:

/ dd/ Condi ti ons/ Envi r onment / LHCb/ | P8Pr essur e

* We need a function to cache the pressure value for later display:

St at usCode PressureExanpl e::i _updateCache ( ) {
m LHCb_pressure = m LHCb_cond- >par ankdoubl e>("1 P8Pressure");
return StatusCode: : SUCCESS;

}
e Atinitialisation, we need to tell the Update Manager Service that our
i _updat eCache function requires an up-to-date | P8pr essur e value:
regi sterCondition("/dd/ Conditions/Environnment/LHCo/| P8Pressure",

m LHCb cond,
&Pr essur eExanpl e: : i _updat eCache);
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Now we need to setup our options and environment to access our SQLite
CondDB 1n ${ CONDDBROOT} / db/ CondDB. sql i t e

® Qur pressure. opts file must include the cool . opt s file:

/'l Dynami cally | oad conponent library for DetCond services and converters
ApplicationMgr.DLLs += { "Det Cond" };

/| Detector Persistency service setup

Det ect or Per si st encySvc. CnvServi ces += { "CondDBCnvSvc" };

/'l Connection string to access to the CondDB

CondDBAccessSvc. ConnectionString = " $CONDDBCONNECTI ONSTRI NG' ;

®* In our requirenents file, we have set $CONDDBCONNECTI ONSTRI NG tO:
"sqlite://none; user=none; passwor d=none; schema=%${ CONDDBROOT} / db/ CondDB. sql i t e; dbname=DDDB"
e We need to set the environment variable $CONDI TI ONS_PATH to:

conddb: / Condi ti ons/ condi ti ons. xm

* Now we can run our algorithm and follow the evolution of the pressure.
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Use Case 2

Creation of a New XML Condition

src/ dunmmyCondi ti onExanpl e. cpp
opt i ons/ dunmmyCondi ti on. opts
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% Creation of a new XML condition 1/5

We want to create a new XML condition from scratch and use it in an algorithm.

* We want to put our condition under the following transient store path:

/ dd/ Condi ti ons/ Envi r onment / Durmmy DE/ Dumry Condi t i on

e [t will contain one integer parameter called bummyVal ue:

<condi ti on nane="DumyCondi ti on">
<param nanme = "DummyVal ue" type = "int"> 41 </ paranv
</ condi tion>

* It will be referenced by the xm Condi ti ons/ DDDB/ Local / Dunmy DE/ envi r onmrent . xm
file:

<cat al og name=" DunmmyDE" >
<conditionref href = "dummyConditi on.xm #DumryCondition"/>
</ cat al og>

* We need to update the file XmlConditions/DDDB/conditions.xml:

<cat al og nane="Envi r onnent ">
“Local / LHCb/ envi r onnment . xm #LHCb" / >
"Local / DunmyDE/ envi r onment . xm #DurmyDE" / >

<cat al ogref href

<cat al ogref href
</ cat al og>
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Now, we need a simple modification of our algorithm and environment to be able
to retrieve the new condition.

* The intialisation function of the algorithm now contains:

regi st er Condi ti on("/dd/ Condi ti ons/ Envi r onment / DunmyDE/ Dunmy Condi ti on",
m_Dunmy Cond,
&Dunmy Condi ti onExanpl e: : i _updat eCache) ;

e To use the XmlConditions files, we need to set $CONDI TI ONS_PATH to:

${ CONDDBRQOT} / Xm Condi t i ons/ DDDB/ condi ti ons. xm

* Now if we run the algorithm, we can see the value of the dummy condition.

* Of course, the value is constant over the events: we are getting it from an
XML file !
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If we want to use time varying value for this condition, we first need to put it in
the CondDB

* The CondDB data are XML strings. Thus there is almost nothing to change in
the condition file.

* A Python script is provided. It allows to move an XML file into the CondDB,
under a given node. It does automatically the necessary modifications to the
XML string before writing them in the database.

* Here is the command putting bunmyCondi ti ons 1nto an existing CondDB. sql i t e:
pyt hon ${ CONDDBROOT}/ pyt hon/ copy_files_t o_db. py

--connect-string “sqlite://none; schema=${ CONDDBROOT} / db/ CondDB. sql i t e; dbname=DDDB"
--source ${ CONDDBROOT}/ Xm Condi t i ons/ DDDB/ Local / Dunmy DE

--destination /Conditions/Local /DunryDE

- - keep-db

* You can verify that everything is in place by opening the CondDB with the
CondDBUI.
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We can now use the CondDBUI to modify the IOV and values of the
DummyCondition.

* In the CondDB tree, select the channel 0 of /Conditions/Local/DummyDE
* In the Data display on the left, select the payload of the condition object

* Now, from the Edit menu, select “Add Condition”. This will open a dialog
which looks like this:

Folder: ]:mdiricms,fLocaI,-'DumvaE,-fdummchndirion.xml ChannellD: ! V]

Since: | o Unil: | 9223372036854775807

<?xml version="1.0" encoding="ISO-8859-1"?>

<IDOCTYPE DODE SYSTEM "structure.dcdnes Load from file
<DDDB>

<l-- N. Gilardi: condition for the Dummy Detector Element --> Append from file
<condition name=rDummycondicionvs> =
<param name = "DummyValue" type = "int"> 41 </param> Insert LHCb(undltmn!

</condition>

Sk Save to file
Clear all

ChannellDISince Jurml ]Pawoad !

Wiite
Move Up
Del | Add
Move Down
Cancel

L =
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* Set the “Since” and “Until” values to 10 and 20, and 1n the text editor, change
the DummyValue to any integer value you want. When done, press the “Add”
button on the bottom left pad.

* Repeat the operation any time you want (just try to create contiguous
intervals of validity for the moment).

* When you are satistied with the list of data you have, press the button “Write”
on the bottom right. This will automatically update the CondDB. You can
close the CondDBUI.

e Now, if we set $CONDI TI ONS_PATH tO conddb: / Condi ti ons/ condi ti ons. xm and run
again our algorithm, we should see the DummyValue change over time.
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Use Case 3

Detector Element Using a Condition

sr ¢/ dumyDEExanpl e. cpp
opt i ons/ dunmmyDE. opt s
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We want a detector element to use a condition instead of a parameter.
* The transient store path to the detector element is / dd/ St r uct ur e/ LHCh/ Duny DE

e [ts definition 1S in ${ CONDDBROOT} / X DDDB/ DDDB/ Dunmy DE/ st r uct ur e. xm

<det el em cl assl D="6669999" nanme=" DunmyDE" >
<param nane="coment" type="string"> Dumy detector elenent for the Tutorial </parane
<condi ti oni nfo name="DunmyCondi ti on"
condi ti on="/dd/ Condi ti ons/ Envi r onnent / DunmyDE/ DumyCondi ti on"/ >
</ det el en»

* DummyDE will simply cache the DummyValue into private variable. A
private function will be in charge of doing this:
St at usCode DummyDet ect or El enent : : i _updat eDummyVal ue(){

m _dumryVal ue = condi ti on(" DunmyCondi ti on")->par anxi nt >(" DumryVal ue") ;
return StatusCode: : SUCCESS;
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* DummyDE'sinitialize contains the registration to the update manager:

updMgr Sve() - >regi sterCondition(this, condition("DumyCondition").path(),
&DunmyDet ect or El enent : : i _updat eDummyVal ue) ;
sc = updMyr Svc() - >updat e(t hi s);

* The algorithm using DummyDE will ask it to return m durmyVval ue:

St at usCode DummyDEExanpl e: : execute() {
++m_evt Count ;
info() << "Dummy Condition Value: " << m dumry->get DunmyVal ue() << endnsg;
return StatusCode: : SUCCESS,

}
* The algorithm doesn't need to register anything to the update manager:

St at usCode DummyDEExanpl e::initialize() {

m dummy = get Det <DummyDet ect or El ement >( "/ dd/ St ruct ur e/ LHCb/ DunmyDE" ) ;

}
e Now we can set $CONDI TI ONS_PATH to use either the XML files or the CondDB,
and we will get similar output as for the previous use case.
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Use Case 4

Example of the Alignment

src/ al i gnnent Exanpl e. cpp
options/alignnment. opts
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The alignment condition 1s available for all detector elements and automatically
managed by the geometry framework. Here, we simply show how a modification
of the alignment of the Velo System is automatically propagated to its sub-
elements.

* The algorithm 1s observing 3 detector elements: LHCb, Vel o, and Vel oLef t :

m | hcb =get Det <Det ect or El enent >("/ dd/ St ruct ure/ LHCb") ;
m vel o =get Det <Det ect or El enent >("/ dd/ St ruct ur e/ LHCb/ Bef or eMagnet Regi on/ Vel 0") ;
m vel o_| ef t =get Det <Det ect or El erent >("/ dd/ St ruct ur e/ LHCb/ Bef or eMagnet Regi on/ Vel o/ Vel oLeft");

* [t gets also the alignment condition of the vel o detector element:

m vel o_al i gn=get Det <Al i gnnent Condi ti on>("/dd/ Condi ti ons/ Al i gnnent/ Vel o/ Vel oSystent') ;

Now, thanks to the geometry framework, if we modify the m vel o_al i gn condition,
it will be propagated to child detector elements of vel o (Vel oLeft ), but the
alignment of the parent detector element (LHcb) will remain unmodified.
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* We modify the alignment of the Velo detector element:

std:: vect or <doubl e> not hi ng(3);

std::vector<doubl e> transl ati on(3);

m evt Count * 1.0;

m evt Count + 3.0;

m evt Count * -2.0;

m vel o_al i gn->set Transf ormati on(transl ati on, nothi ng, nothing);

transl ati on[ 0]

transl ati on[ 1]

transl ati on[ 2]

* Now, as this modification is done “manually” (i.e. not via the automatic
validity checking procedure), we need to tell the update manager about it:

updMgr Sve() - >i nval i date(m vel o_al i gn);

* The update manager i1s now aware of the change and will propagate the
information before the next event.

e [f we now set the $condl TI oNS_PATH to use XML files, we can see how the mis-
alignment of the vel o 1s propagated.
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* We expect these use cases to cover 90% of your needs.
* The other source of information is the Detector Conditions web page:

— http://lhcb-comp.web.cern.ch/lhcb-comp/Frameworks/DetCond

* For more “advanced” needs, please ask us directly:

— marco.clemencic@cern.ch (general CondDB framework)
- ngilardi@ph.ed.ac.uk (tutorial and CondDBUTI)

— juan.palacios @cern.ch (geometry framework)

Finally, please keep in mind that COOL will experience many changes in the
coming months. It will have minor effects (if any) on the LHCb framework, but
backward compatibility of the databases will be an issue !
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