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Why a Entity Relationship database

* To keep geometry values outside the code

 An central reference for detector studies

— To avoid comparing software instead detector
performances...

* To have a generic user interface
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Ecal Entity-relationship model

Ecal Database Entity-Relationship model - version Ecal00 IT
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About the Volume coordinates: AN
- x_offset, y_offset and z_offset are the coordinates of the center of the
volume, the offsets from the mother volume center. (The "mother volume" ig
the one where the volume should be placed.)

- phi_offset is the rotation angle around the mother center Z-axis to be
applied to the volume before placing i.

About the plate dimensions:

- The barrel_standard _module is the top one.

- The endCap_standard_module is the higth-right one.

- cul_shape_b is the base and cul_shape_h the height of a friangular
shape in the x-y plane,a volume to be subtract from the higth-right plate
corner when building the EndCap volumes.
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Mokka’s kernel framework

GEVHIt

CdVlserDetectorConstruction

FdVSensitiveletecteur

i

4 Geantd

CEAGecmetryvManager

Mokka
Kernel

VDetectorlriver

VSensitivelDetector

i

A

Geometry

Drivers

Geometry
Database




The detector models in DB

U A model = a set of sub detectors (TPC, Ecal, Hcal, etc.)
O A sub detector = a driver <-> DB association



The geometry database

A detector model sample: “D08”

Model Ingredients Sub-detectors

name model sub_detector name @ db |driver
- —>
DOS ELaIOZ .

1L.a10'2

mask00

field01

yoke00
coil00

’7
tpc00

’7
’7




Mokka detectors
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The ILD model today
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Geometry have to be shared

\\ Detailed
simulation

\A

\A

And nobody never tried to retrieve geometrical information via
SQL gueries, except in the geometry drivers in MOKKA



Need of a standard
geometry description ?

Henri Videau talk at Saint-Malo
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Geometry data sharing
between processes

Common Geometry Access API

Geometry Model

Run Time

Geometry Language Specification (GLS)

24th February 2010 Geometry in Mokka 12



DGDL (2002)

/| Defines Box A with side =1
BOXADX=.5DY=5DZ=.5
/| Defines Box B with side = 2, “DV” stands to “definition

vector’
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Instead GDML: the Common

Geometry Access APl (GGA)
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About CGA

 Good features in CGA:

— Automatic and cheap

— Provides a full consistent geometry system for
simulation, reconstruction and analyses.

— Provides a scan mechanism to explore the detector
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ILD Current framework

LCIO Persistency Framework
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| Simulation . Analysis
struction

Geometry ' '

Database CEAR _
Geometry API for Reconstruction




GEAR today

 Good features

— Implements an higher level interface for the Geometry
access than CGA (Ecal radius, etc.)

— Abstract interface

— Exploit CGA for point proprieties (X0, etc.) as an user
option (nobody knows...)

24th February 2010 Geometry in Mokka 17



I\/Iokka other geometry features

Scallng the user is able to modify the model's

main parameters at launch time

— To easily be able to study different detector options,
like TPC size, number of layers in calorimeters, etc.

« “Cooking”, the user is able to modify the model
mgredlents at launch time
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Scaling implementation

* Very hard to populate by hand the detector
databases for complex devices like Ecal

 Historically done via MySQL scripts, in function
of a few main parameters for the Ecal, like
Inner_radius, Ecal_nlayers, Si_thickness, etc.

DB extension to keep all these main parameters,
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Ecal "towers” in modules
1 slab per alveoli, 2 wafers per slab in Z) :

N

Ecal lateral face thickness

“towers”
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Detail Alveoli & “H” slab structure:

Ecal _Slab H fiber thickness Ecal_Alveolus Air Gap /2

/ Ecal_Slab_shielding
= Ecal_Slab copper_thickness
T Ecal Slab PCB thickness
e N
== Ecal _Si_thickness
X W s Ecal_Slab_ground_thickness
\ < Ecal fiber_thickness

p——

Ecal _guard ring_size

Ecal_Slab_shielding (implemented as fiber)

><

IP
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Example of a MySQL script (Ecal)

#

# initialisation des tables
#

delete from ecal;
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Parameters in Mokka DB

parameter herine sharing _ sharing sub_detector

name i string 0.n " driver | string B name : string

description : string parameter : string db : string

default_value i string default_value : string driver i string
description : string

subdriver 1 string

model _parameterd rmodel_parameters ingredients _ _
- model ingredients

.1 . 0..r O,
narme : string

o
model_parameters ingredients

rodel ¢ string rnodel @ string

parametear ! =tring _SJJ.b——d-e’EE-EEa-F—'—S.tﬂ.Qll

default_value ; string I:-uila arder | string

UParameter values are overwritten by the sub detector default, then the
model_parameter default, then steering file value if any, and finally by the
environment value if modified at run time by a previous driver.

LScaling follow the model build_order in ingredients




Proposals

* LC people simulating the ILD model have
to survive with MOKKA for a while

»short term improvements for sharing
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Proposals - | (short term for ILD)

* Very low expensive, easy and short term
iImprovement for sharing geometry for ILD
— For each sub detector, automatically to export in the

Gear file all the actual values used as parameters, as
‘user parameters”
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Proposal - Il (short term for ILD)

* A more expensive short term solution:
— To extend the Gear abstract interface
— To implement it on the top of CGA (%)

Analysis

Simulation Reconstruction (user
(Mokka) (user code) code)
§ i i
e GEAR-II API
Geometry CGA AP
W Geometry drivers
Run Time
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ldeas for the LC geometry tool
« To adopt a CAD graphic interface:

— No more script language neither XML edited by hand
— See Open Cascade (http://www.opencascade.org)

« Abstraction levels for the detector geometry:

— To cope with the different views for simulation, reconstruction,
analysis, event displays...

— To use metadata to describe the abstraction levels, to keep the
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