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Topics of Discussion

Initial setup of rt data collection
Antelope parameter files
Review of rtexec files
Initial database setup and maintenance
Collecting multiple databases
Merging databases
Day-to-day monitoring
Email from cronjobs - when is a problem 
truly a problem?



Initial setup of rt data collection

/export/home/rt - home directory
Modify .tcshrc (.setup) to include
setenv $ANTELOPE /opt/antelope/4.6
source $ANTELOPE/setup.csh
setenv PFPATH $ANTELOPE/data/pf:./pf:./

Create directories for system 
operations and each rtexec
mkdir -p seismic/net1 seismic/status seismic/catalogs

Run the rtinit program in each directory
• Creates directories:

bin/ dbmaster/ orb/ rtsys/
db/ logs/ pf/ state/

• Copies rtexec.pf and other parameter files
Customize 
your rtinit.pf
Customize 
your rtinit.pf

Create a status orb 
for state of health
Create a status orb 
for state of health



Auto restart of real-time system at reboot

File is: /etc/init.d/antelope

Copy $ANTELOPE/data/system/S99_antelope  to /etc/init.d/antelope.Copy $ANTELOPE/data/system/S99_antelope  to /etc/init.d/antelope.

Allows auto-restart upon 
reboot

Allows auto-restart upon 
reboot

Follow instructionsFollow instructions
Edit theseEdit these



Default parameter files are found under 
/opt/antelope/4.6/data/pf
Create local copies of pf files under /export/home/rt/pf 
or /export/home/rt/seismic/net1/pf

$PFPATH is key to determining which 
parameter file(s) the program recognizes.  
If program is not using variables you expect make 
sure PFPATH is properly set!

Use pfwhich to determine which parameter file 
is being used.  Pfecho returns values from 
parameter file.

pfwhich orbdetect
pfecho orbdetect
pfdiff orbdetect $ANTELOPE/data/pf/orbdetect

Antelope parameter files



Antelope parameter files - orbserver.pf

valid_ip_addresses &Tbl{
# ip-address        mask
127.0.0.1 255.255.255.255 # local host
207.174.76.0 255.255.255.0                  # brtt.com network
132.239.4.0 255.255.255.0                  # IGPP
132.249.64.0 255.255.255.0 readonly # SDSC
128.95.166.0 255.255.255.0 readonly # IRIS-DMC
129.138.26.106 255.255.255.240 readonly # PIC
209.193.47.96 255.255.255.240 readonly # lindquistconsulting.com
}
ringsize 1.8G    # total size of the file which holds the packets

#      (suffix can be G, M or k)
reject_message &Literal{
This is the USArray Transportable Array operational orb.
You don't have permission to access this orbserver.
Please contact jeakins@ucsd.edu to gain access.
}

Allow local/remote access.
Control type of access (readonly)

Allow local/remote access.
Control type of access (readonly)

Change buffer size
Modify reject message with contact information

Change buffer size
Modify reject message with contact information



Antelope parameter files - orbmonrtd

Change network code, station, channels, 
time window, and scale factors as needed.
Multiple time scales/filters can be displayed 
in same orbmonrtd window.
Create multiple parameter files for varying 
displays.
On command line: 

Add titles for clarity.
Increase ntinc
Unmap option for (non)interactive displays



Orbmonrtd - pf example

Command: orbmonrtd :usarray -ntinc 4 -pf orbmonrtd_TAcombo -width 2000

sources &Tbl{
TA_109C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0
TA_Y22C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_HAST_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_V04C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_A04A_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_D03A_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_Y12C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
#
TA_109C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_Y22C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_HAST_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_V04C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_A04A_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_D03A_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_Y12C_BHZ ORB 14400.000 -500.000 500.000 800 30 filter BW 0.8 5 3.0 5
}
detections &Arr{
BW_0.8_4_3.0_4 00ff00   0.05
BW_0.5_4_1.2_4 ffa0a0   0.1
BW_3.0_4_0_0 a0a0ff     0.0
}

sources &Tbl{
TA_109C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0
TA_Y22C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_HAST_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_V04C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_A04A_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_D03A_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
TA_Y12C_BHZ ORB 3600.000 -1000.000 1000.000 800 30 filter BW 1.0  4.0 0.0 0.0 
#
TA_109C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_Y22C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_HAST_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_V04C_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_A04A_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_D03A_BHZ ORB 14400.000 -1000.000 1000.000 800 30 filter BW 0.8 5 3.0 5
TA_Y12C_BHZ ORB 14400.000 -500.000 500.000 800 30 filter BW 0.8 5 3.0 5
}
detections &Arr{
BW_0.8_4_3.0_4 00ff00   0.05
BW_0.5_4_1.2_4 ffa0a0   0.1
BW_3.0_4_0_0 a0a0ff     0.0
}



Review of rtexec files

Standard - most seismic data 
acquisition experiments

orbserver, “something”2orb, orb2orb, 
orbdetect, orbtrigger, orbassoc, etc.

“Alternative” - no orbserver
Collect external bulletins
Use to spawn external processes such 
as vnc or dbrecenteqs



Standard rtexec file - Defines

# The definitions from Defines are substituted into the environment variables
# and commands below. For example, $ANTELOPE in an environment definition or
# command line below will become the value of ANTELOPE from the array Defines.

Defines &Arr{
ANTELOPE PRESERVE || /opt/antelope/4.6
ORB :usarray # orbname:port
DB              db/usarray # database name
# modifications for local use
SOH :status # orb for status packets
BKORB loki.geo.berkeley.edu:usarray # orb with whom you exchange

# data and databases 
DB2             dbtesting/usarray   # contains automatic/unreviewed arrivals and origins
BKDB  shared_dbs/BK # contains orbxfered database tables from partner 

# institute
}

Add additional ORB or DB names as neededAdd additional ORB or DB names as needed

Choose an appropriate port name/number for 
your ORB

Register new (permanent) names and ports with BRTT

Select database name

Choose an appropriate port name/number for 
your ORB

Register new (permanent) names and ports with BRTT

Select database name



Processes &Tbl{
orbserver orbserver -p $ORB orbserver
dbidserver dbids -p 2497 idserver/dbids
q3302orb q3302orb -v -calib_db $DB anf_usarray_q330 dataorb $ORB
orb2orb_AZ orb2orb -m "AZ_(MONP|PFO)/BBA/(DAS|RTX|BS|LS)" -S 

state/orb2orb_AZ bbarray:anza $ORB
orb2orb_CI orb2orb -m "CI_.*_[BLU][HEF].*|.*/orbstat" -S state/orb2orb_CI

andesite.gps.caltech.edu:usarray $ORB
orb2orb_BK orb2orb -S state/orb2orb_BK $BKORB $ORB
orb2db orb2db  -S state/orb2db $ORB $DB
orb2db2 orb2db  -S state/orb2db2 $ORB $DB2
orb2dbt orb2dbt -state state/orb2dbt -overwrite $ORB $DB
orb2dbt_testing orb2dbt -state state/orb2dbt_testing -overwrite $ORB $DB2
orbdetect orbdetect -out $ORB $ORB $DB
orbtrigger orbtrigger  -v -out $ORB $ORB
orbassoc orbassoc -v $ORB $ORB ttgrid
orbmag orbmag -v   -state state/orbmag  $ORB $ORB $DB
dbassoc_SCEC dbassoc_rt /hf/hifreq/cit/css30/cit_2004 $DB
dbassoc_NCEDC dbassoc_rt /hf/hifreq/ncec/ncec_2004 $DB
dbassoc dbassoc_rt /hf/hifreq/qed/qed_2004 $DB

Use a second orb2db 
process to write a backup 
copy of your waveforms.

Use a second orb2db 
process to write a backup 
copy of your waveforms.

orb2db orb2db  -S state/orb2db $ORB $DB
orb2db2 orb2db  -S state/orb2db2 $ORB $DB2

orb2db orb2db  -S state/orb2db $ORB $DB
orb2db2 orb2db  -S state/orb2db2 $ORB $DB2

A second orb2dbt can save 
original detection, trigger, 
arrival, origin, etc. tables

A second orb2dbt can save 
original detection, trigger, 
arrival, origin, etc. tables

orb2dbt orb2dbt -state state/orb2dbt -overwrite $ORB $DB
orb2dbt_testing orb2dbt -state state/orb2dbt_testing -overwrite $ORB $DB2

orb2dbt orb2dbt -state state/orb2dbt -overwrite $ORB $DB
orb2dbt_testing orb2dbt -state state/orb2dbt_testing -overwrite $ORB $DB2

Multiple orb2orb processes 
to collect waveforms from 
various data centers.

Multiple orb2orb processes 
to collect waveforms from 
various data centers.

orb2orb_AZ orb2orb -m "AZ_(MONP|PFO)/BBA/(DAS|RTX|BS|LS)" -S 
state/orb2orb_AZ bbarray:anza $ORB

orb2orb_CI orb2orb -m "CI_.*_[BLU][HEF].*|.*/orbstat" -S state/orb2orb_CI
andesite.gps.caltech.edu:usarray $ORB

orb2orb_BK orb2orb -S state/orb2orb_BK $BKORB $ORB

orb2orb_AZ orb2orb -m "AZ_(MONP|PFO)/BBA/(DAS|RTX|BS|LS)" -S 
state/orb2orb_AZ bbarray:anza $ORB

orb2orb_CI orb2orb -m "CI_.*_[BLU][HEF].*|.*/orbstat" -S state/orb2orb_CI
andesite.gps.caltech.edu:usarray $ORB

orb2orb_BK orb2orb -S state/orb2orb_BK $BKORB $ORB

Standard rtexec file - Processes



Standard rtexec file  - email

Add appropriate email addresses to 
the startup_shutdown_email and 
status_email

Use different lists

Add appropriate email addresses to 
the startup_shutdown_email and 
status_email

Use different lists

# set this parameter to a list of email addresses which will receive
# email automatically when the system is started or stopped.
startup_shutdown_email eakins@epicenter.ucsd.edu, 
vernon@epicenter.ucsd.edu, chad@iris.washington.edu

# resource problems
status_email eakins@epicenter.ucsd.edu



Standard rtexec file - is the system healthy?

Orbserver is collecting packets.Orbserver is collecting packets.

Load average and memory usage are acceptable.Load average and memory usage are acceptable.

Latencies are small.Latencies are small.

Not all processes are running.Not all processes are running.

System is up.System is up.

Processes have been restarted.Processes have been restarted.

Disks are very full.  Logs are large.Disks are very full.  Logs are large.



Why an alternative rtexec?
“Alternative” because there is no orbserver
Gathers variety of diverse programs into one 
easy to monitor system.
Takes advantage of cronjob monitoring 
structure built into rtexec.
What do I put into this “alternate” rtexec?

External bulletin collection
External bulletin generation
Database or dataless SEED transfer
Dbrecenteqs



“Alternative” rtexec file

Port name/number and db name are 
not important (no orbserver).
Edit Run and Processes

Port name/number and db name are 
not important (no orbserver).
Edit Run and Processes

Processes &Tbl{
# transfer database tables
orbxfer_AZ orbxfer -d db igpprt.ucsd.edu:anza
orbxfer_TA orbxfer -d db vsn.ucsd.edu:usarray
orbxfer_VE orbxfer -d db igpprt.ucsd.edu:bba1
# collect bulletins
new_qedd NEIC_qed2 -v "http://neic.usgs.gov/neis/bulletin/" 
/hf/hifreq/qed/qed_2004
UNR_bulletin bin/get_unr_bulletin /hf/hifreq/unr/unr_2004
PNSN_bulletin bin/get_pnsn /hf/hifreq/pnsn/pnsn_2004
# generate bulletins
finger_quakeAZ bin/finger_quake  -p mk_finger_anza -e 75 -a /home/quake 
/hf/igpprt1/anza/db/anza



crontab &Arr{
# task  UTC/LOCAL Min Hr Day Month DayOfWeek  Command
# generate web maps
dbrecenteqs_anza UTC 1,11,21,31,41,51 * * * * dbrecenteqs -v -p 
pf/dbrecenteqs_AZ.pf -c db/anza db/quakes
dbrecenteqs_vz UTC 7,17,27,37,47,57 * * * * dbrecenteqs -v -p 
pf/dbrecenteqs_VZ.pf -c db/venezuela db/venezuelaQuakes
dbrecenteqs_usarray UTC 4,14,24,34,44,54 * * * * dbrecenteqs -v -p 
pf/dbrecenteqs_USARRAY.pf -c db/usarray db/usarrayQuakes
make_anza_bulletin UTC 0,30 * * * * bin/create_custom_bulletin -n 31 -a "UCSD.*" 
/hf/igpprt1/anza/db/anza /hf/hifreq/ucsd/anza
}

“Alternative” rtexec file

Edit crontab
Add any startup_tasks or 
shutdown_tasks

Edit crontab
Add any startup_tasks or 
shutdown_tasks



Initial setup of a database

Dbmaster/
Get dataless seed if possible (psd2db)
Build your own with dbbuild
Build your own with stapars (ucsdsp2db)
Edit by hand



Dataless SEED generation
Multi-step process

Build your dbmaster tables (using dbbuild)
Modify db2sd.pf (additional units_descriptions(?), 
originating_organization, etc.)
originating_organization    # This must be filled in with up to 80 characters

Build your dataless SEED using mk_dataless_seed
% mk_dataless_seed
Usage: /opt/antelope/4.6p/bin/mk_dataless_seed [-kv] [-p parameter file] 
input_database

Rename dataless volume (I have requested
mk_dataless_seed add option for alternate dataless name)

Check for any errors using PASSCAL program 
verseed 
Distribute (via orbxfer, mail, ftp, etc.)



Database maintenance

Dbmaster (site, sitechan, network, sensor, stage, instrument) 
tables are static until field work necessitates update.

Wftar table grows with daily backups
Update tables on a functioning real-time system with 
caution.  Adding new records shouldn’t cause problems.  

Db tables (arrival, assoc, origin, event, detection, wfdisc, etc.) 
are constantly modified and growing.

Save continuous data with daily rtbackup, or second orb2db
A ‘backup’ or automatic solutions with second orb2dbt
Save event segmented data with event_archive
Clean/truncate tables with rtdbclean



Collecting multiple databases

Mechanisms to share databases
orb2orb with -m “db/.*/” option

• unreviewed automatic solutions

orbxfer 
• sends raw data packets
• databases transferred can be analyst reviewed
• can transfer dataless seed (recover with seed2db)

db2orb 
• sends waveforms too 

orbpftrigger
• waveform segments with automatic solutions

dbt2orb
• just found out about this one… sends table rows to orb



Example of orbxfer

Two instances of orbxfer need to run.
orbxfer on the ‘server’ side

% orbxfer -v TA.DATALESS.2004.11.18 vsn:usarray

• Pushes the file into the orb as a /raw/.* packet

orbxfer on the ‘receiver’ side

% orbxfer -v -d dataless vsn.ucsd.edu:usarray

• Collects /raw/.* packets from remote orb and places 
them in the local dataless/ directory.



Example of orbxfer

Oldest Latest
Srcname #pkts kbytes pktid time pktid time latency
/raw/DATALESS.2004.11.18 141 175 4255434 327 17:59:20 4255589 327 17:59:20 1:46 minutes

/raw/usarray.arrival 478608 598185 2386776 327 10:04:00 4247396 327 17:54:12 6:54 minutes

/raw/usarray.assoc 696714 870816 2387902 327 10:04:01 4248238 327 17:54:13 6:54 minutes

/raw/usarray.event 5546 6850 2424381 327 10:14:00 4222498 327 17:54:00 7:07 minutes

/raw/usarray.origin 44424 55448 2386034 327 10:04:00 4224328 327 17:54:00 7:06 minutes

/raw/DATALESS.* is sent ‘manually’ upon update.
/raw/usarray.* are sent via a cronjob every 10 minutes.



Merging multiple databases

In real-time:
Gather triggers from all networks and 
associate against a complete grid

assumes you have a complete and correct 
dbmaster

Collect bulletins from all institutions and use 
multiple instances of dbassoc_rt

Delayed analysis:
Re-run detection/triggers/associators
Analyst reviews all available picks with dbloc2



Day-to-Day monitoring

Monitoring tools:
orbstat
dbevents and dbrecenteqs
orbmonrtd (desktop vs. gif dumps for web)
orblookup
dlmon (qt4120, q330, k2 dataloggers)
Nagios
cronjobs



Orbmonrtd - gifdump



Orblookup



Orblookup



Dlmon

Check state of health of digitizers (k2, q330, q4120).



Nagios - general status



Nagios - problem status



Day-to-Day system operations with cronjobs

Cronjobs
rtreport - % data return and some network statistics

rtsys - summary of log files

rtbackup - backup of previous day’s waveforms

antelope_update - check for patches

rtdbclean - removal of excess data and table rows

event_archive - extract and archive segmented 
events

truncate_logs - remove excess(old) lines from log 
files



Crontab editing tool

Graphical User Interface found under the “Edit” menu of rtm.

Cronrun command - test cronjob from command line



Is it a problem? - rtreport

Text of message confirms 
you have a problem.

Text of message confirms 
you have a problem.

Subject line suggests that 
you look at this email 
closely (0% data return).

Subject line suggests that 
you look at this email 
closely (0% data return).



Is it a problem? - rtsys

Text of message suggests 
you have a problem - and 
what logs to check.

Text of message suggests 
you have a problem - and 
what logs to check.

Subject line suggests that 
there may be problems -
rtsys.pf allows customization 
to ignore some typical or 
expected problems

Subject line suggests that 
there may be problems -
rtsys.pf allows customization 
to ignore some typical or 
expected problems



Is it a problem?  - rtbackup

Text of message suggests you have a 
problem - and what logs to check.

Text of message suggests you have a 
problem - and what logs to check.

Subject line suggests that 
you look at this email 
closely.

Subject line suggests that 
you look at this email 
closely.



Where to find answers and documentation

Manpages
User’s guide

/opt/antelope/doc (ARTS, datascope, 
scripting/programming, Matlab)

Webpages (FAQ’s)
http://www.brtt.com/faq/
http://eqinfo.ucsd.edu/faq/

Antelope User’s Discussion Group
http://www.indiana.edu/~aug/




