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« Structural organization of data /\

record after primary interaction.

* Should represents the natural
experimental setup (geometry,

detectors, ...) Det 3
» Fast direct access of components
(indexation needed)
e Full or Partial 10: need to map the [ ]
event object into a ROOT TTree Head_2

» General design to fit to different

[:] Composite - Container
needs
[:] Elem. Data obj
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Goals

e Let user build complex Event Structure out of
simple Data Object components

e Treats single Data Objects and composition
of Data Objects uniformly

 Easy data retrieval from file
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Reqguirements

e Use pure ROOT class for IO mechanism
— No changes in TTree or TBranchElement

e Recursive method to synchronize the
composite structure with TTree

— To retrieve user Data, no need for :
 TTree::MakeCode()
 TTree::MakeClass()
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go OO Composite Model
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#i sConposi t e: Bool _t A A

X i 0. .+ +TGo4Conposi t eEvent (: voi d)
#i sActi vat ed: Bool _t - <>

+TGo4Conposi t eEvent (aName: const Text _t *, aTit
#f Debug: Bool _t
+~TGo4Conposi t eEvent (: voi d)
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+Clear(t:Option_t *):void
+clearAll (level:Int_t):void
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+get Event El ement (i dx: | nt _t): TGo4Event El ement
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AStructure

+AStructure(:void)
+~AStructure()
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datal:Int_t

Data Structure Components

id:Short _t . i
aelh Bool t +Cl ear (opt: Option_t *):void
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1 . . . H
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! i
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Synchronizing With TTree

Use of recursive algorithms
(composite OO model)

:

« Create branches in TTree: Singlel) (Single2) [Comp2)
TGo4EventElement::makeBranch()

TGo4CompositeEvent::makeBranch()

(Comp1]

e Synchronize objects with TTree: _
TGo4CompositeEvent::Synchronize(TTree*T) [ Comp3] [S| ngl 93]

« Partial 1O

TGo4CompositeEvent::activate();

TGo4CompositeEvent:.deactivate();
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Creating Components

Class TGo4CompositeEvent: public TGo4EventElement{

private:
TODbjArray *components; index
public: .
TGo4CompositeEvent(const char* name, —1 > Compl:id=0
const char*title, Int_t Id ); # .
1 5 Compl:id=2
X —T1 > Compl:id=3
#
:> unique identifier :1d per —1 > Objliid=5
components in ctor — 1 *» Obj2:id=6
#
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Creating Components

{ lluser interface example

TTree *tree = new TTree(*T”","test”);

/[ create some composites

TGo4CompositeEvent* eventO,*eventl,*event2;

CEventO= new TGo4CompositeEvent(“cEvent0”,”top”,id 1);
CEventl= ...

/] create some containers for data storage
TGo4ClonesElement* st0,*stl,*st2;

stO = new TGo4ClonesElement(“Htrack”,100,’Det1”,idc1);

/| create some headers
TGo4EventHeader *head0,*headl,*head?2;
headO = new TGo4EventHeader(“*header0”,"header for det0”,idh1);

}
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Modeling an Event

{{/Event structure modeling CEventG)
I/l 2th composite I
CEvent2->addElement(head?2); I
CEvent2->addElement(st2); l
//first composite l
CEventl->addElement(headl); |
CEventl->addElement(stl); :
CEventl->addElement(CEvent2), I
// add in top composite event :
|

v

CEventO->addElement(head0);
CEventO->addElement(CEventl); I HeadZ
/I set top level branch [ ]

TBranch*b = T->Branch(“top”,

"CompositeEvent”,&CEvent0);
/lcompose tree structure

CEventO->makeBranch(b,split);
}
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Data Retrieval (1)

TFile *f = new TFile(*combo.root”);
TTree *tree= (TTree*) ->Get(“T");
/[ create an instance of composite event
TGo4CompositeEvent* cEventO = new TGo4CompositeEvent()
/[ Use of a recursive algorithm to recreate
I/ the composite event in memory from the
/[ branches in TTree
CEventO->synchronizeWithTree(T,split);
/IRetrieving sub-elements
TGo4CompositeEvent* c1 = CEventO->getElement(“cEventl”);
TGo4Element *e2 = cl->getElement(*headl”);
CEventO->getElement(“cEvent2”)->deactivate();

// then do event loop...

}
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Data Retrieval (2)

{

/[Retrieving component by name
TGo4CompositeEvent* c1 = CEventO->getElement(“cEventl”);
TGo4Element *e2 = cl->getElement(“*headl”);

//deactive IO for this component
CEventO->getElement(“cEvent2”)->deactivate();

CEventO* >

CEventl*

/[Direct access by indexes L > H

TClonesElement* cl =
(TClonesElement*) &(*CEvent0)[1][2];

}

#
2 —»TClonesElement™
#H
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Benchmarks

| Comp. Struct. vs ROOT std (read) ; corrlp=2;split=2l
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Go4Browser vs ROOT
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Conclusion

* A composite model for event structure has
been developed and tested

* No sub-classing of ROOT IO classes needed
« Easy retrieval of data via recursive algorithm

* No limitation in the composition of data
objects
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