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Aims and Scope

m A Multidirectional Muon Detector (MMD) Is In
operation at INPE, Southern Spatial Observatory

m |t measures the incidence of muons in several
directions, that are generated by the collision of
high energy cosmic rays Iin the atmosphere

m This work presents the development of a
database for MMD data storage and query



Southern Space Observatory
Multidirectional Muon Detector overview

m Data (every 1 minute and every 10 minutes) are

produced and stored In text files, with particular
structure

m Computer access using PCAnywhere,
VNCViewer and TeamViewer

Unit D\
I— database 1 folder
every month
/ 1 fils

Legenda rAAAAMM every day

AAAA = year

MM = month — tAAAAMMDD txt

DD = day 24 files
HH = hour — every day

: MAAAAMMDDHH txt
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%Southern Space Observatory
Multidirectional Muon Detector overview

m 1 hour data (with different structure) Is
composed by 10 minutes files

m Data access avallable at
http://cosray.shinshu-u.ac.jp/crest/
ftp://ftp.bartol.udel.edu/takao/muon_data/saomartinho/
http://neutronm.bartol.udel.edu/spaceweather/
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Southern Space Observatory
Multidirectional Muon Detector overview

m Up to 119 different directional channels are
measured by 72 detectors (36 each layer)

m Only 56 detectors assembled (91 channels)

a) 36 different directional channels c) 27 different directional channels
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Deployment Tools

m Features: extensive documentation, widely used
and tested (“standard” in the area), free of
charge (open source)

Relational database, using PosgreSQL 8.1

Java programming language associated with
Hibernate framework for text file loading

Programming environment NetBeans IDE 6.5



MMD-DB Project and Implementation

m System Architecture

Southern Space
Observatory
Sao Martinho da Serra,

Multidirectional RS, Brazil
Muon detector

[ oata rocessvg | Southen Regina

Santa Maria, RS, Brazil

MMD-DB



MMD-DB Project and Implementation

m Database modeling

|muon_data T:
¥ id: BIGINT
| instrument_id: BIGINT (FK)
|instrument. - @ muon_file_id: BIGINT (FK)
# id: BIGINT & collect_date_fime: DATETIME
[@ instrument_type_id: BIGINT (FK} & duration: INTEGER | muon_directional_data’ -
@ political_location_id: BIGINT (FK} & temperature_sensor_count: BIGINT |% id:BIGINT
@ name: VARCHAR(S50) @ temperature: FLOAT @ muon_data_id: BIGINT (FK)
;instrumentg;rue * 1M % latitude: VARCHAR(20) 1 @ pressure_sensor_count: BIGINT 1M @ directions_id: BIGINT (FK)
|'§ id: BIGINT & longitude: VARCHAR(20) | @ pressure: FLOAT | @ count: BIGINT
[& name: VARCHAR(50) g | altitude: FLOAT "|@ bartol_high_voltage: BIGINT > | @ pressure_corrected: BOOL
| & description: VARCHAR{256) < initial_operation_date: DATE & duration_time_mhz_clock: BIGINT |3 mueon_direction_data_FKingex?
@ & gated_time_mhz_clock: BIGINT @ directions_id
:_,; st & busy_event: BIGINT .3 muon_direction_data_FKIndex2
@ political_location_id & reject_event: BIGINT @ muon_data_id
_a instrument_FKIndex2 @ error_event: BIGINT
@ instrument type_id I3 mwon_dats FkIndext 1:N
@ muon_file_id
1N 1.3 muon_data FkIndex2 Q
0 @ instrument_id
1N |directions b
) 7 id: BIGINT
¥ & % name: VARGHAR(50)
| & description: VARCHAR(256)
& state: VARCHAR(50) - - ! 1:M
|% country: VARCHAR(S0) [ muon_file i Q
# id: BIGINT
| @ fle_name: VARCHAR(50)
& path: VARCHAR({256) |normalzation_coefficents -]

& date: DATE
| @ fila_size: FLOAT

|'# id: BIGINT

[@ directions_id: BIGINT (FK)

| @ beta_value: FLOAT

& average_pressure: FLOAT

& initial_date: DATE

| & expiration_date: DATE

133 normaization_coefficients_Fkindex!
@ directions_id




MMD-DB Project and Implementation

m Text file loading routine

Load on MMD-DB text files recorded every 1 minute,

10 minutes or 1 hour
Recursive loading in folders and sub-folders
Loading recursively from Web is possible

Several checks ensure data consistency



MMD-DB Project and Implementation

m Web-based access at http://200.132.24.196/site/

link “Dados online”
|

MUONS - Count
Initial Date: | | cal | e
Initial Hour: I:I(DDZDD) gmmm
§ 1.075.000

Final Date: | | Cal | 20100104 01:00 20000110000 20100118 00:00 20100125.00:00
Date/Time
Final Hour: I:l(DDZDD)
Time Resolution:  © 4 hour T 40 min 1 min
Dados MMD-DB - Multidirectional Muon Detector
e O Laboratorio de Computacao para Clima Espacial - CRS - INPE Santa Maria - RS
a: Data - hora Vdatal Ndatal Sdatal Edatal

2010-06-01 00:00:00 - 2684776 1082589 1116335 1250225
2010-06-01 01:00:00 - 2685733 1084210 1117272 1249807
2010-06-01 02:00:00 - 2686360 1083981 1118627 1250018
2010-06-01 04:00:00 - 2687560 1083791 1117795 1249095
2010-06-01 05:00:00 - 2686911 1085402 1118593 1249507
2010-06-01 06:00:00 - 2684065 1087182 1119891 1247271

2010-06-01 07:00:00 - 2686169 1086872 1119471 1248014
2010-06-01 08:00:00 - 2686078 1085887 1119526 1250025
2010-06-01 09:00:00 - 2688673 1085177 1118795 1247084
2010-06-01 10:00:00 - 2684957 1084078 1119262 1248008
2010-06-01 11:00:00 - 2685232 1084246 1117304 1249237
pata2: 1w Dl Cls D e Mow Cwe T T se T osw Done U5z T g2 M 2010-06-01 12:00:00 - 2686337 1085071 1118806 1249369
2010-06-01 13:00:00 - 2683836 1085235 1117338 1252194
2010-06-01 14:00:00 - 2689799 1085468 1118509 1254019

Counting: & Pres=ure corrected ) Raw

patat: D v DD s D e w T we D Tee Toaw D M e Tez Mwe

option: " Graptic © Fle @ Display Next |




Conclusion and Future Work

m It was presented a database development for
Multidirectional Muon detector

m Access to data Is already available online

m Information from other MMDs that constitute the
Global Muon Detector Network (GMDN) could
be added to MMD-DB
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