Detector Description in GAUDI

» Architecture
* Detector Logical Structure
- Extending Detector Element

- Summary
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Detector Description Architecture

¢ Sub-Architecture of Gaudi

¢

¢

- Same principles

- Transient/Persistent
representations

Focus on the "Physics
Algorithm"

- Access to Detector
Transient Store

Coherent access to "all”
detector data

- Geometry, Calibration,
Slow Control, etc.
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Algorithm Accessing Detector Data
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Detector Description

¢ Logical Structure
- Breakdown of detectors
- Identification
¢ Geometry Structure
- Hierarchy of geometrical volumes
- LogicalVolumes (unplaced)
- PhysicalVolumes (placed)
¢ Other detector data

- Calibration, Alignment, Readout maps, Slow
control, etc.
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Two Hierarchies

Logical structure
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Geometry structure
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Logical Structure

¢ The basic object is a Detector Element
- Identification
- Navigation (tree-like)

¢ DetectorElement as information center
- Be able to answer any detector

related question

» E.g. global position of strip#, femperature
of detector, absolute channel gain, etc.

- Placeholder for specific code
» The specific answers can be coded by
"Physicists"
¢ DetectorElement objects are shared by
all Algorithms

DetElement

/\

MyDetector
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Simplified Diagram (simplified)

DataObject
P _A___TTI"_>
Hi hy | ssociation
erarchy ! ANAN resolved on
oo demand
IDetectorklement | IGeometryInfol Geometry
é— Info ILVolume
/ 1-1-->O—{LVolume | --------------1-1----- > Material —O
TReadOut * IMaterial
DetectorElement O ReadOut Fomm->
: ISolid JAN
JA \ : IPVolumé% Solid
_(O—Calibration :
ICalibration l===oog PVolume Mixture ||Element | [ Isotope
/\
l | | T * T *
MuonSTcn‘ienJ—f Specific detector 59 So SolidB
description oliaBox
questions from
algorithms
Detector Description V Geometry 7 Material 7

e

01/06/2004

Gaudi Detector Element



Detector Element Class

¢ Three basic functionalities:
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Transient Store Organization

¢ Standard Gaudi Transient %%%mi b
Store L3 Mo
- “Catalogs” of Logical B o
Volumes and Materials o g{'th?;t.';:;'f;te”mam”
- “Structure” as a tree |
- All elements identified with & s
names of the form: s
/xxx/yyy/zzzz e i
-L, Station02
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Transient Store Organization
The detector description DataObjects have a name and are organized in the transient store as a Unix file-system.
DetectorElement.  The name structure of the detector elements follow the logical structure of the detector (detector, sub-detector, subsub-detectors, …)
LVolumes. The logical volumes has a unique name and are organized in “catalogs” for convenience. The organization of these catalogs do not need to reflect the geometry tree (it cannot in general) but it is convenience that we organize the logical volumes by sub-detector. Physical volumes are not directly identifiable. Their identification is done through the  logical volume that contains the physical volumes (placements).
Material. The Materials (Isotopes, Element, Mixtures) are also organized in catalogs. The main catalog is used for “standard” materials. Other catalogs can be used for specific materials required by sub-detectors. 



Persistency Based on XML Files

¢ XML is used as persistent
representation of the
Structure, Geometry and
Materials

¢ Why XML?

» Instead of inventing our own
format use a standard one
(extendible)

* Many available Parsers and
Tools

- Strategic technology

e
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<DDDB>
<catalog name="..">
<detelem name="“..">
<geometryinfo
lvname=".."
npath=".."
support=".."/>
<userParameter
comment="..."
name=".."
type="string">

</userParameter>
<specific>

</specific>
</detelem>
</catalog>
</DDDB>
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Persistency
The current persistency for the logical and geometrical information is based on text files formatted as XML. In the long term we envisage to use the Conditions database also to store the geometry and logical structure taking advantage of the time dependency and versioning available. In any case, the formatting of the geometry in the conditions DB can be continued to be XML formatted strings.
XML
XML (eXtendable Markup Language) is a standard language which allows the definition of custom tags, unlike the fixed set of tags of HTML used for WWW. XML files are understandable by humans as well as computers. Data in XML are self-descriptive so that by looking at the XML data one can easily guess what the data mean. Unlike the HTML tags, tags in XML do not define how to render or visualize the data. This is left to an application which understands the data and can visualize them if wanted. An advantage of XML is that there exists plenty of software which can be used for parsing and analysing, as it is an industry standard.



Specializing Detector Elements

1. Adding userParameter(vector)s to default
DetectorElements

2. Extending and specializing the DetectorElement
class in C**, using userParameters in XML

3. Extending XML DTD and writing a dedicated
converter
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Summary

¢ Detector Element is the central point for offering Detector
information to Algorithms

- Can be customized to answer specific questions

» Global sub-detector questions should be asked to the Detector
Element that represents a sub-detector

» Module specific questions should be asked to Detector element that
represents a module

¢ Access similar to any GAUDI Data Transient Store

¢ Persistency representation based on XML

¢ Three possibilities for specializing Detector Elements
- Adding userParameter to default DetectorElements

- Extending and specializing the DetectorElement class in C++, using
userParameters in XML

- Extending XML DTD and writing a dedicated converter
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