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Aims and Scope

� A Multidirectional Muon Detector (MMD) is in 
operation at INPE, Southern Spatial Observatory

� It measures the incidence of muons in several It measures the incidence of muons in several 
directions, that are generated by the collision of 
high energy cosmic rays in the atmosphere

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



Southern Space Observatory 
Multidirectional Muon Detector overview

� Data (every 1 minute and every 10 minutes) are 
produced and stored in text files, with particular 
structure 

� Computer access using PCAnywhere, 
VNCViewer and TeamViewerVNCViewer and TeamViewer



Southern Space Observatory 
Multidirectional Muon Detector overview

� 1 hour data (with different structure) is 
composed by 10 minutes files

� Data access available at Data access available at 
http://cosray.shinshu-u.ac.jp/crest/
ftp://ftp.bartol.udel.edu/takao/muon_data/saomartinho/
http://neutronm.bartol.udel.edu/spaceweather/



Southern Space Observatory 
Multidirectional Muon Detector overview



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

� Only 56 detectors assembled (91 channels)

Southern Space Observatory 
Multidirectional Muon Detector overview



Deployment Tools

� 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

� System Architecture



MMD-DB Project and Implementation

� Database modeling



MMD-DB Project and Implementation

� Text file loading routine

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

10 minutes or 1 hour10 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

� Web-based access at http://200.132.24.196/site/
link “Dados online”



Conclusion and Future Work

� It was presented a database development for 
Multidirectional Muon detector

� Access to data is already available onlineAccess to data is already available online

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