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Motivation: Dual Readout Calorimeter Project

International collaboration trying to improve the models used for a

dual readout calorimeter

A dual readout calorimeter measures the energy resolution of
Cherenkov and scintillation light

Current goal: find the right materials for the calorimeter so the results

from the Geant4 simulations can be as accurate as possible

The data Is organized into a database and be easily found and

displayed via a Web application
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Structured Query Language (SQL)

SQL is a computer declarative language that
accesses and modifies a database using a set of

Statements

There are three kinds of SQL statements, but this
database uses prepared statements to insert,
update, retrieve, delete, and find specific pieces of

data
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Dual Readout Calorimeter Database

All of the data in the database Is stored in a series of tables
Every plot can be identified by an ID number, category, tag

names, and tag values

Plot ID: 206

Category: SiPM

Tag Name: Value
Detector Ham-025U_4
Date 110103
Property IV_forw_diode
Scale log
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DR Image Web Application

Allows a user to find and display plots from the

database, just by interacting with a Web page
Originally, this application only allowed the user to select

a plot based on an ID number
Project goal: allow the user to select a plot by

category, tags, and values

Categories: Tag names: Iag Values:
Crystals Detector Ham-025U 4 Full fit
SiPM Mode Transmission Linear_fit
Crystals_2011 Crystal_type Emission IV_forw_diode
B Sample Excitation Lin
Date BSO Log
Method F10 Vs_sample_10
Property F19 V's_undoped
Scale
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JavaServer Pages (JSP)

JSP: a combination of Java (processes the information) and

HTML (organizes the layout of the Web page)

Translation of a hello.jsp file into a Java servlet, which
makes a connection to the database

Web Server
with JSP >
Container

HTTP request: _:::;F-__f_i%’“
Get fhello.jsp> | :

\"\\\ .:';j:_:_.—'l

HelloServlet.java
HTTPresponse| g B

tmi>Hello!</htm j
-

\ HelloServlet.clask

aseyd uonejsue.dy,

SQL Database

aseyd Suissedoad jsenbay
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JavaScript (JS)

JSP: useful for collecting user data, but not very
user-interactive

JS: run on the client's side and allows for more

user interaction than JSP

JSP: JS:
: User interaction
User Input
Text fields Tooltips

Check boxes Image pop-ups

Database connection Dynamic tables

Image zooming
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ImageDB Home Page

o Hﬂ e p v
-.!:' mgg‘ﬁ Vv | !-I\__J 11 “.’:T :.: \%{:qt'
e { ¢ 'Yy
This page is the DR {Dual Readout) ImageDB starting page. It allows to access the image library created for
the Dual Readout Calorimeter project at Fermilab. Currently there are: 376 images stored in the database.

The maximum ID is 376.

From here, you can:

ws the user to find specific plots, base:

wwindow.
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DRImageWebApp

Select Category

OGeant 4 simulation of dual readout calorimeter

EiCrystals

Osiem B
Ocrystals_2011 R

Submitl

Number of plots: 376

*Category: Crystals
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Example

DRImageWebApp

—
l—i| %

Select Category

(UGeant 4 simulation of dual readout calorimeter
EdCrystals

Osipm

Ocrystals_2011

Submitl

Number of plots: 376

Select Tag

AND or OR?: | Choose Tag(s):

i @ AND i Bicompare i
i O or ! Ecrystal_type
Omode :

DSampIe

] *Category: Crystals
 — . *Tags: Compare AND
e Crystal_type

Number of plots: 251
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Example

DRImageWebApp

— ||
Select Category Select Value
[Geant 4 simulation of dual readout calorimeter Submitl
EdCrystals
Osipm AND or OR?: Choose Value(s):
Ocrystals_2011 !
: @ AND : :
Submitl O or compare crystal_type
Number of plots: 376 Dmultiple_measurements EiBso
: { | Otwo_sides OpoF_2 N
i | Bvs_sample_10 :
i | Uvs_undoped

Select Tag

(un)Check All

...................................................................................................
: @ AND i @compare Submitl
: O oRrR i BdCrystal_type

: i UMode :

AND or OR?: | Choose Tag(s):

Number of plots: 65

| *Category: Crystals

e OnGERA £ \eTags: Compare AND

] Crystal_type

HEme *Values: vs_sample_10 AND
BSO

DR Cal Web App

DSampIe
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DRImageWebApp

Number of plots: 5

Categorie(s): Crystals
Tags: compare AND crystal_type
Values: vs_sample_10 AND BSO

@

2ot

Show | 10 ; | entries Search all columns: |

Plot ID & Compare 4% Crystal_type §

vs_sample 10 transmission B5010 A

vs_sample 10 transmission B506 A

vs_sample 10 transmission B50O7 A

vs_sample_10 transmission BSO8_A Oes1

vs_sample_10 transmission B509 A [ls2

Submit |

{(Un)Check All

Showing 1 to 5 of 5 entries

2008 Hans Wenzel| | css design David Kohout Today's date is: Wed Aug 03 10:02:35 CDT 2011 | ¥
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DRImageWebApp

Number of plots: 5

History

Categorie(s): Crystals
Tags: compare AND crystal_type
Values: vs_sample_10 AND B50O

@ Search all Colurqnsz
BSO6 A

Show | 10 , | entries Search all columns: [BSO6_A |

Plot ID & Compare & Crystal_type § Mode & Sample

vs_sample_10 BSO transmission B506_A [ 59

Submit |
| | ] | | ] |

N {Un}Check All

Showing 1 to 1 of 1 entries (filtered from 5 total entries)

2 2008 Hans Wenze| | css design David Kohout Today's date is: Wed Aug 03 10:02:35 CDT 2011
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Example (cont)

Number of plots: 5

History

Categorie(s): Crystals
Tags: compare AND crystal_type
Values: vs_sample_10 AND B50

2,

Show [ 10 3 | entries Search all cumns: ||

| Sort by (multiple)
columns: .
Plot ID & Compare 4 Crystal type § Sort by Sample in

vs_sample_10 BSO transmission ez d' d
6l vs_sample_10 BSO transmission Ue1 ascen lng Or er
60 vs_sample_10 BSO transmission Lls0
59 vs sample 10 BSO transmission Osg
58 vs_sample_10 BSO transmission [sg
Submit |
| | | | | {Un)Check all

Showing 1 to 5 of 5 entries

Cr 2008 Hans Wenzel | css design David Kohout Today's date is: Wed Aug 03 10:02:35 CDT 2011
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Example (cont)

Number of plots: 5 /

Categorie(s): Crystals
Tags: compare AND crystal type

Values: vs_sample_10 AND BSO

' Hover over plot ID
Plot's &4 cCompare & Crystal type & number for a
us sample 10850 = preview of the
: image

Search all columns: ||

e

Show | 10 5 | entrigp

Submit |
{Un)Check All

as j'
Showir ! /{/__,'W
/ GES B J wext Jiiast]
2008 ) .'i Today's date is: Wed Aug 03 10:02:35 CDT 2011
"i,.n4.:',l.,. a0 =00 oo o0 ]
http:,-"fg-'-Walidation.fnal.gov:S(}SOfDRImageWrehAppretriéveGif?tidzfiz
J. Karkoska 16

DR Cal Web App

8/09/2011




Final Examples

View individual plots with table
of tags & values

PLOT ID: 297

Category: Crystals 2011

SIC_Dec_2010

Mame

mode excitation
crystal_type

sample

Click to Enlarge

@& EM=z30am, F17
EM = 400 nrm, F17
& EM. =e0am, F17

¥ EM==a5nm, F17

8/09/2011

@ Mozilla Firefox
|| http://g4validation.fnal.gov:8080/DRImageWebApp/Showimage.jsp?param1=29

® EM=350nm, F17

EM = 400 nm, F17
A EM=560nm, F17
¥ EM=535nm, F17

Open a plot as a pop-up
to view multiple plots
side-by-side

DR Cal Web App

Zoom & pan on an
Image
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Conclusion & Future Work

The Dual Readout Calorimeter Project is an international
collaboration trying to find the best materials to use to make

the DR Calorimeter as accurate as possible

Hundreds of thousands of tests might eventually be run in
Geant4, which will accumulate a great deal of data that
needs to be stored
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Conclusion & Future Work

Ultimate goal: the database will become a knowledge base

of Information where all of the data collected over the next

few years will be stored.

If a physicist wants to use a specific type of crystal or
detector, the knowledge base will know all of the

iInformation that needs to be put into a Geant4 simulation

Additionally, the Web application is a general tool that can

be used as a framework for other databases
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