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Outline

• Requirements
• Build up g-2 database, for data analysis, data quality, archive

• Status
• Collected information from sub-detectors (spreadsheet and 

specification document), individual databases to be centralized
• Plans

• Centralizing and building database, start from DAQ, slow 
control, laser calibration

• Schedule
• Generate database (test version) by the end of 2016, full 

version ready before the start of beam (April, 2017), keep 
update and maintain during the g-2 experiment
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Database components

Muon g-2 Database Overview

DAQ

Slow control

Laser calibration

Tracker

Calorimeter

Magnetic field

Fiber harp

Database server 
with Web interface

url-based
query

Offline analysis

Archive
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Online data 
quality monitor



Requirements

• Description of data information collected from each sub-
detector:
• Data format, data structure, data size, write/read rate

• Store and/or access information in database
• Database format
• Database server, web interface, command line

• Documentation
• Specification document
• Wiki page
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Status - Data information
• Description of data information collected

• Data format, data structure, data size, write/read rate
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Variables Data Type Data Size(Bytes) Readout Rate
Hall Temperatures 
(x64) Float 4 * 64 = 256 1 Hz

Hall Humidity (x2) Float 4 * 2 = 8 1 Hz

Hall Air Pressure (x2) Float 4 * 2 = 8 1 Hz

Tilt Sensor (x2) Float 4 * 2 = 8 1 Hz

Calibrations
Temp sensors (x64) Float 4 * 64 = 256 N/A

Hall air pressure (x2) Float 4 * 2 = 8 N/A

Slow control



Status - Database size
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Variables size rate 1day 1year 3years
Data quality 82 Byte 1 Hz 6.76MB
Slow control 280 Byte 1 Hz 23 MB
magnetic field 41 Byte 1 Hz 3.38 MB
Other main 
parts

977 
kByte

per 
hour

22.90 
MB

Total 56.04 
MB

19.98 
GB

59.9 
GB



Status - Database format

• Database format and settings
• Current: mixture of various formats, ODB, MySQL, Postgres
• MySQL workbench for tracker, data analysis
• Plan to convert to Postgres

• Type of database
• “Static” hardware information and quality control results
• “Dynamic” hardware connections and settings
• Slow control data
• Calibration data
• Run log
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Status - Documentation - Spreadsheet

• Description of data information collected from each sub-
detector (spreadsheet and specification document)
• Data format, data structure, data size, write/read rate
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Link to spreadsheet



Variable Data	Format Data	Size(Bytes) Rate
results	of	filter	
wheel	scans

calibration constants float 2592

per 8 runselectrical noise float 2592
results	of	bias	

scans
breakdown voltage float 2592

gain gradient float 2592

Position 
measurements 
(laser tracker)

x float 48

per run

y float 48
z float 48

pitch float 48
yaw float 48
roll float 48

Status - Specification document
• Laser calibration system
• The calorimeter gain is calibrated and continuously monitored by a state-of-

the-art high performance laser-based distributed system. There are 6 laser 
heads (+ 1 spare) with one filter wheel (12 positions, 11 filters), one source 
monitor and 4 optical fibers (in order to feed 24 calorimeter station) per laser 
head. There is a diffuser, a panel with 54 prisms and 2 local monitor PMT with 
3 optical fibers (1 quartz, 2 PMMA) for each calo station.
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Link to specification document



Status - Documentation - Wiki page
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Link to wiki page - tracker database



Plan

• Database format and settings
• Plan to move/convert to Postgres

• Make changes in the QueryEngine to support Postgres .json data 
type for data queries

• Choose either Minerva Conditions database or NOvA style 
conditions, database, or both

• Setup: Host name, port, database name, read/write account name
• Database implementation and tools

• Tools to move from sql to Postgres
• Web interface and command line

• Start building the database
• Make test version from DAQ, slow control and laser calibration

• Wiki page
• Sign owner to various tasks
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Schedule

• 1. Nov. - Dec.:
• First view of database (of DAQ, slow control, laser 

calibration) – collaborate with Fermilab computing 
experts, Steve, Igor, et. al. 

• Wiki page
• 2. Jan. - Mar.:

• Complete and test the full version database
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Backup
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Summary

• 1. Information has been gathered
• 2. To choose database format
• 3. Starting to build database in November, and hopefully get 

a first demo before the end of 2016
• 4. Wiki page and owner of various tasks
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Status - Sources

• https://cdcvs.fnal.gov/redmine/projects/gm2trackerdaq/wiki/D
atabases_ (description for tracker database)

• ssh -L 8080:g2be1-priv:80 G2Muon@g2gateway01.fnal.gov 
(connect to DAQ database)
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Status - Data information - Structure
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Tracker 
Hardware

2

BACKUP



Status - Data information
• Description of data information collected

• Data format, data structure, data size, write/read rate
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Run Log Fast DAQ 
(Every Fill) Data Type

Data 
Size

Readout 
Rate Comment

beam cycle int 4 1 Hz counter from beginning of run of cycles
fill # int 2 1 Hz 1 - 12 within a cycle
p intensity int 8 1 Hz proton intensity from beam line information
T0 intensity float 8 1 Hz integral of T0 counter / proxy to intensity
T0 QF int 4 1 Hz Quality factor code of T0 shape

IBMS1
vector, 
float 16 1 Hz MeanX, MeanY, RMSX, RMSY

IBMS2
vector, 
float 16 1 Hz MeanX, MeanY, RMSX, RMSY

IBMS3
vector, 
float 8 1 Hz MeanX, RMSX,

CTAG[i] vector, int 16 1 Hz Online calo hit counters; 4 representative numbers

Data quality 


