Chapter 1 







MAKING A DATABASE


This section describes the procedure to go from the raw reftek files or Quanterra Q330 files to an antelope database. It assumes that the raw files are on either a SUN or LINUX box. Much of this documentation is a (slight) modification of Eliana Gutierrez's PASSCAL documentation.


This document presumes that you have Antelope installed on the system and (reasonably) well patched.  These pages assume 

________________________________________________________________

SUMMARY

Produce a database with all the station information


dbbuild -b exampledb batch-exampledb

Run ref2mseed on each raw reftek file





$PASSCAL/bin/ref2mseed -f {raw_file}

Check the files with logpeek (see check)

Modify the mseed headers




$ANTELOPE/bin/fix_miniseed -v -p fix_miniseed.pf $mseed/R*.0?/*.m"



Make any time corrections 

Make the miniseed DAY files


$ANTELOPE/bin/miniseed2days 

 

-w \"%{sta}\/%{sta}.%{net}.%{loc}.%{chan}.%Y.%j\" $mseed/R*/*.m ");

Add the logfiles


$ANTELOPE/bin/log2miniseed -n {net_code} -s {stn} logfiles_for_this_station*

Add the data to the database


$ANTELOPE/bin/miniseed2db $data_files/{serv-X}/{stn}/*.m database_name

USEFUL OTHER COMMANDS

dbverify -> perform various checks of the database consistancy

dbcheck -> checks for the correct record length of each record of each database file

dbdiff -> compares two databases with similar output to that of the UNIX command sdiff -s

dbfixids -> renumbers the id fields. These are used internally for the database and should not

                  really hurt anything

______________________________________________________________________________

SOFTWARE


Two sets of software need to be installed on the system (either SOLARIS or LINUX).

It is necessary to have the PASSCAL software installed and have the correct environment variables set.  Typically the PASSCAL software resides in /opt/passcal/bin and has an environmental variable ($PASSCAL) set to be /opt/passcal. Antelope software is also necessary and also has a corresponding environment variable $ANTELOPE set to be (in this case)

/opt/antelope/4.8 for the 4.8 version of the antelope software. 

LOCATIONS and FILE STRUCTURE

SOFTWARE:


$ANTELOPE    /opt/antelope/4.8


$PASSCAL      /opt/passcal    with the binaries in /opt/passcal/bin


Default pf files are in $antelope/data/pf (/opt/antelope/4.8/data/pf)

For the examples used in this documentation:

The top level directory for the database {$DBHOME} is  /thing1/antelope/exampledb

We have found that for organizational reasons it is easier organize files based on service number (which service run of the project) and under these directories to have station directories. This makes keeping track of what is sent to the DMS easier. There is a structure like this for the miniseed files generated by ref2mseed and a similar file structure for the miniseed day files (after editing for RefTek timing problems and converted to dat format.

Directory structure 

$DBHOME  
the top level directory for the database

database files   $DBHOME

response   
response files will be generated by antelope dbbuild in  $DBHOME

raw_data   
*.ref files  ->  $ANYWHERE/{serv-X}/{stnjjj}

traces

R day directories generated by ref2mseed in miniseed format



$DBHOME/traces/serv-X/{stn}/R???.0?

data_files 
edited for RefTek timinga dn converted to day files



$DBHOME/data_files/serv-X/stn/yyyy

  DBHOME (d)

                        |- database_files (site, wfdisc, etc.)

                        |- traces (d) -   

                        |                  |- serv-X - 

                        |                  |                |- station (d)-

                        |                  |                |                   | - day (d) -(R)

                        |                  |                |                   |                |- data file 

                        |- data_files(d)

                        |                  |- serv-X-

                        |                  |                |- station (d)-

                        |                  |                |                   | - day (d) -

                        |                  |                |                   |                 |- data file

MAKE THE BASE DATABASE FILES

 
One of the tools antelope has is dbbuild, which creates a database with a CSS3.0 schema. For a single station you can use dbbuild (GUI) but for multiple stations you can use a batching tool running dbbuild –b. The option –b will use a parameter file (pf) that you will need to edit with the information for your stations. The initial database is made with the command

                dbbuild -b databasename  batch-file

    
   dbbuild -b tongadb  batch-for-tongadb

where batch-for-tongadb is the batch file with an entry for each site. Do not use the name

"{dbname}-dbbuild". This file is produced by dbbuild during the build process, even if  dbbuild is run in GUI mode.  It is a version of an ANTELOPE batch file which can be edited later

The batc file file looks like:

# patrick@gaia  Patrick J. Shore  Wednesday September 13, 2006 10:11:01.188 CDT(15:11:01.188 UTC)

# Tonga temporary deployment

# net {net code} {netname}

net YW TONGA06

#ENTRY FOR EACH STATION

#sta code [lat lon elev staname]

sta NUIA -21.0641 -175.32373 0.024 NUIA

#time config start time

time  6/03/2006   03:00:00.000

#datalogger code serial number [dlsta]

datalogger rt130 92D0  # Reftek 130 Datalogger

#sensor code edepth serial number [loc]

sensor cmg40t 0.0 T4600  # Guralp CMG40T_1to100

#axis label hang vang [gain [lead [preamp-gain [preamp-stage]]]]

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

#samplerate code [loc]

samplerate 1sps

#channel axis-label chan loc [dlchan]

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

#samplerate code [loc]

samplerate 40sps

#channel axis-label chan loc [dlchan]

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add

# The remaining stations look the same

# altering the sensor and datalogger types and serial numbers as 

# necessary

sta EUAS -21.44271 -174.91228 0.145 EUAS

time  6/06/2006   20:00:00.000

datalogger rt130 925B  # Reftek 130 Datalogger

sensor cmg40t 0.0 T4873  # Guralp CMG40T_1to100

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add
sta NMKA -20.2567 -174.80074 0.057 NMKA

time  6/09/2006   22:00:00.000

datalogger rt130 956F  # Reftek 130 Datalogger

sensor cmg40t 0.0 T4139  # Guralp CMG40T_1to100

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add

sta TKVA -20.315 -174.52221 0.005 TKVA

time  6/10/2006   23:00:00.000

datalogger rt130 924B  # Reftek 130 Datalogger

sensor cmg40t 0.0 T4568  # Guralp CMG40T_1to100

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add
sta ATA -21.05683 -175.00443 0.002 ATA

time  6/19/2006   00:00:00.000

datalogger rt130 9791  # Reftek 130 Datalogger

sensor cmg40t 0.0 T4893  # Guralp CMG40T_1to100

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add

sta TOFA -19.71413 -175.06003 0.020 TOFA

time  6/14/2006   03:00:00.000

datalogger rt130 9247  # Reftek 130 Datalogger

sensor cmg40t 0.0 T4661  # Guralp CMG40T_1to100

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add


sta FOAM -19.73572 -174.29184 0.015 FOAM

time  6/12/2006   22:00:00.000

datalogger rt130 9553  # Reftek 130 Datalogger

sensor cmg3esp 0.0 T317  # Guralp CMG3ESP

axis Z 0 0 - 1 1

axis N 0 90 - 2 1

axis E 90 90 - 3 1

samplerate 1sps

channel Z LHZ 01

channel N LHN 01

channel E LHE 01

samplerate 40sps

channel Z BHZ 02

channel N BHN 02

channel E BHE 02

add



# it is important to end the batch file with a set of close statements

close  NUIA 11/30/2006 23:59:59

close  EUAS 11/30/2006 23:59:59

close  NMKA 11/30/2006 23:59:59

close  TKVA 11/30/2006 23:59:59

close  ATA  11/30/2006 23:59:59

close  TOFA 11/30/2006 23:59:59

close  FOAM 11/30/2006 23:59:59

NOTES:


-Should sensors or serial numbers change during the deployment, then a new entry is made with the appropriate start time on the "time" line. There is no need for a close to the  previous entry. 


- It is necessary to close the station. Otherwise problem will occur with the dataless volume and submission to the DMS.


- For the specific name for different type of digitizers go to /antelope/4.8/DATA/responses, there you will find the different response files and the way it is named (e.g. cmg3t, cmg40t, l22, cmg3esp, sts2, etc).

dbbuild will produce 10 database tables and a copy of the batch file. See Chapter 2 or appendix A for a short description of each.


response -> directory of response files


tongadb-dbbuild -> a copy of the batch file


tongadb.calibration ->


tongadb.instrument ->


tongadb.lastid ->


tongadb.network ->


tongadb.schanloc ->


tongadb.sensor ->


tongadb.site ->


tongadb.sitechan ->


tongadb.snetsta ->


tongadb.stage ->

View your database (dbe - antelope): Using dbe you can visualize the current information in your database.  There are NO waveforms in the database as yet. See Chapter 2 on using "dbe"

> dbe tongadb

RAW REFTEK FILES


We begin with the raw reftek files, of the type produced by the older RT72-08's. When getting data from the RT130's (which store data in a dat format) the first thing to do is to convert these to then older format.

Copy each flash disk to a temporary directory station.dir = $ANYWHERE/{serv-X}/{stnjjj}

             cd  $ANYWHERE/{serv-X}/{stnjjj}

             cp -r /media/disk/* .      (copy directories on /media/disk to current location)

             unmount the flash disk volume and put the flash disk away.

Then run ret130cut in the serv-X directory to form an old style raw RefTek file.


cd /$ANYWHERE/{serv-X}

            rt130cut -r stnjjj

 This produces a file in $ANYWHERE/{serv-X}  called

                  YYYY_jday_min_sec_DAS_SERIALref

                  where jjj is the julian day the files were downloaded from the laptop

                  jday is the start time of the raw

Raw reftek files {RAW} can be stored anywhere accessible by the system as they are used only once (if all goes well). 

Convert raw REFTEK images into miniseed format using ref2mseed


Go to the directory to contain the traces and run ref2mseed

cd $DBHOME/traces/serv-X/{stn}

$PASSCAL/bin/ref2mseed -f {$ANYWHERE/{serv-X}/YYY_jday_min_sec_DAS_SERIALref}

Using the example database:

cd /thing1/antelope/exampledb/traces/serv-1/tofa

ref2mseed -f /thing1/rae-reftek/tonga/tofa/2006_123_12_13_094B.ref

Check for timing problems


ref2mseed produces a logfile and err file for each run in the directory ref2mseed is run in. It is a good idea to keep a copy of all logfiles in one location for all services and all stations. I use

a naming convention for each logfile in the logfile directory to indicate service run and station.

We have found that RT130 recorders running firmware less than 2.80 may introduce a time error into the data. The problem will show up in the log files as a non-zero DSP clock set that is not associated with either a system reset or a system power-up.  All such occurrences should be examined closely to determine their impact on the data. At the first GPS lock after failing to communicate with the GPS the RT130 will automatically perform a DSP clock set. Normally this DSP clock set should be a zero change of time, and anything other than zero indicates a timing problem. NOTE: All data after this point will be off by one second until there is a system reset or a power-up.  

Look in the "scripts" chapter to see a perl script which searches a RefTek logfile for DSP re-sets.

Each reset - NOT ASSOCIATED WITH A SYSTEM RESET OT POWER UP, needs to be checked to see if the RefTek  shows a time offset followed by a recovery.

           ********example here ***************

To fix the timing you can use the program fixhdr (gui), which is a python script that reads and allows changes to mseed file header files. In the command line write fixhdr and the program will start. For details about its use please type in the command line: man fixhdr.

You can check the headers of the miniseed running  “mseedhdr” : 

> mseedhdr 05.335.05.03.08.913B.3.m | more

Fixhdr (version > 2005.143) also has the option to do time shifts (if needed), as well as a tool to convert from little endian to big endian byte order. Depending on which computing system you use, you will have to do the conversion. If you are building your database on a Linux machine you will end with a little endian byte order. Data to the DMS is sent is BIG endian format. Please look at the help for more detail in these utilities. Please make sure you check the log files and pay attention to warnings when modifying.

ANOTHER WAY

   Edit the pf file fix_miniseed.pf in the database root directory ($DBHOME) to reflect the current correlation between DAS serial number and station names for the time period you are workiung on. The example database fix_miniseed.pf file looks like

net_sta_chan_loc
&Tbl{

XX_092D0_1C1_
XB_NUIA_LHZ_01

XX_092D0_1C2_
XB_NUIA_LHN_01

XX_092D0_1C3_
XB_NUIA_LHE_01

XX_092D0_2C1_
XB_NUIA_BHZ_02

XX_092D0_2C2_
XB_NUIA_BHN_02

XX_092D0_2C3_
XB_NUIA_BHE_02

XX_0925B_1C1_
XB_EUAS_LHZ_01

XX_0925B_1C2_
XB_EUAS_LHN_01

XX_0925B_1C3_
XB_EUAS_LHE_01

XX_0925B_2C1_
XB_EUAS_BHZ_02

XX_0925B_2C2_
XB_EUAS_BHN_02

XX_0925B_2C3_
XB_EUAS_BHE_02

XX_0956F_1C1_
XB_NMKA_LHZ_01

XX_0956F_1C2_
XB_NMKA_LHN_01

XX_0956F_1C3_
XB_NMKA_LHE_01

XX_0956F_2C1_
XB_NMKA_BHZ_02

XX_0956F_2C2_
XB_NMKA_BHN_02

XX_0956F_2C3_
XB_NMKA_BHE_02

XX_0924B_1C1_
XB_TKVA_LHZ_01

XX_0924B_1C2_
XB_TKVA_LHN_01

XX_0924B_1C3_
XB_TKVA_LHE_01

XX_0924B_2C1_
XB_TKVA_BHZ_02

XX_0924B_2C2_
XB_TKVA_BHN_02

XX_0924B_2C3_
XB_TKVA_BHE_02

XX_09791_1C1_
XB_ATA_LHZ_01

XX_09791_1C2_
XB_ATA_LHN_01

XX_09791_1C3_
XB_ATA_LHE_01

XX_09791_2C1_
XB_ATA_BHZ_02

XX_09791_2C2_
XB_ATA_BHN_02

XX_09791_2C3_
XB_ATA_BHE_02

XX_09247_1C1_
XB_TOFA_LHZ_01

XX_09247_1C2_
XB_TOFA_LHN_01

XX_09247_1C3_
XB_TOFA_LHE_01

XX_09247_2C1_
XB_TOFA_BHZ_02

XX_09247_2C2_
XB_TOFA_BHN_02

XX_09247_2C3_
XB_TOFA_BHE_02

XX_09553_1C1_
XB_FOAM_LHZ_01

XX_09553_1C2_
XB_FOAM_LHN_01

XX_09553_1C3_
XB_FOAM_LHE_01

XX_09553_2C1_
XB_FOAM_BHZ_02

XX_09553_2C2_
XB_FOAM_BHN_02

XX_09553_2C3_
XB_FOAM_BHE_02

}

net
&Tbl{

}

sta
&Tbl{

}

chan
&Tbl{

}

loc
&Tbl{

}

   There is an antelope program to fix headers. Run this in the the database top level directory $DBHOME. It is run on the R directory traces generated by ref2mseed. There may be cases where there are too many arguments. This can be helped by running in a BORN shell or by splitting up the runs. Use a command like:

fix_miniseed -v -p fix_miniseed.pf $DBHOME/traces/serv-?/cm??/R*/*.m

Create Log Day volumes in miniseed (log2miniseed -antelope): 

For the REFTEK log files use log2miniseed 

Copy a pf file in your local directory

> cp $ANTELOPE/data/pf/log2miniseed.pf . 

Edit the local log2miniseed.pf: Change wfname line wfname – will change the naming of the file structure.

Change:  wfname %Y/%j/%{sta}.%{chan}.%Y:%j   - default

To       :  wfname raw_data/%{sta}/%{sta}.%{net}.%{loc}.%Y:%j

Set up the environment

> setenv PFPATH $ANTELOPE/data/pf:. 

Run log2miniseed

For each station you will need to run log2miniseed on the log files generated by ref2mseed. You should run these

 /opt/antelope/4.8/bin/log2miniseed -n {net code} -s {station name}  *.log

Create day miniseed volumes

miniseed2days rewrites multiple input miniseed  files  into day volumes, when using the option –d , miniseed2days will generate also the database, so before doing this make sure time corrections have been applied to the traces in $DBHOME/traces. You should run this command in the database top level directory:

cd $DBHOME

miniseed2days -w "data_files/serv-X/%{sta}/%{sta}.%{net}.%{loc}.%{chan}.%Y.%j"  $DBHOME/traces/serv-X/cmXX/R*/*.m

  The "sta" parameter will be the station name as specified in the miniseed header..

ADD THESE DATA FILES TO THE DATABASE

cd $DBHOME

miniseed2db -v data_files/serv-X/{sta}/* {database name}

FIX CALIBRATION


The calibration value in the wfdisk table is typically wrong. We need to take the value of "calib" from the calibration table and populate the wfdisc "calib" fields. This is done with

dbfix_calib {database name}

Verify the integrity of your database:


Verifying links between wfdisc and other tables

> dbversdwf -dtu (database name}

> dbversdwf -tuvw (database name}

0 bad files

Run dbverify to perform some consistency checks on a database

Overall integrity of database

> dbverify –jkluv (database name}

> dbverify -tj (database name} > & dbverify.out

Other Checks: chk_response, rtoutage.

Creating a dataless (mk_dataless_seed – antelope) : 

                 Run mk_datales for your databse: 

 >mk_dataless_seed {database name}

Verify with seed2db and rename file to conventional form

> seed2db –v test_dataless_seed

The current delivery system needs the following unique name convention:

NN.YY.dbname.YYYYJJJHHMM.dataless

Where

NN 


- Network code

YY


- Year of your data

YYYYJJJHHMM
- Approximate time (julian day) the file was created.

Rename your dataless file

mv {database name}seed NN.YY.{database name}.20071291322.dataless 

SENDING TO DMS


Use a new (2007.008) version pf the pack4passcal GUI. This allows any directory structure to be tarred and sent.

