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Thanks to our hosts!!
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Energy
Regulator

Virginia Stern

Alberta Geological Survey /
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Thanks on behalf of
BRTT and Kinemetrics
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What’s New In Antelope 5.9

*  Major Advances

traceview(1)
dbloc(1) prototype

. Infrastructure

Operating System Support

Linux Installation

X11 on Mac OSX

install_boot_scripts(1) for rtexec(1), amd(1), ald_proxy(1)
Interpreters — with MATLAB support for R2018a, R2018b, R2019a

Python 3
install_obspy(1)

e Variety of noteworthy smaller improvements

* Qt-based inspect_snapshot(1)

Qt-based setup_site(1)

Qt-based antelope_update(1)

Qt-based rtdemo(1)

orb2orb(1) match/reject expressions on output connections
Custom map lines and areas

* dbevents(1) with traceview waveform display

* Coming year




traceview

Qt-based replacement for dbpick(1)

File Windows
Command Console @®
2016013:06:06:42.204, SETM HNZ, -44482.6 counts, -8.285995e+07 nm/sec**2
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More details in upcoming talks
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dbloc(1)

* dbloc2(1) has outgrown its original design
* Part of Qt graphics Modernization initiative

* |nitial design work courtesy of:

— Taimi Mulder
— Trilby Cox

 Will likely take several years to stabilize

BRTT




dbloc(1) Prototype
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Operating-system Support

* Antelope 5.9 is released on
— RedHat/CentOS 7.4
— Mac OS X 10.13 (High Sierra)

* Antelope 5.9 is compiled with:

— Linux:
e Clang 6.0.0 compiled on CentOS Linux 7.4
 GCC7.2.0 gfortran compiled on CentOS Linux 7.4

— Darwin:
* Clang 5.0.0 compiled on OSX 10.9.5
e GCC7.1.0 gfortran compiled on OSX 10.9.5

771>




Linux Installation

* We recommend installing most complete Linux Environment Group
(feature set) available

* |In RHEL:
— “Development and Creative Workstation”
— (Not “Minimal Install”)

* Missing dynamic libraries (libXss.so, libnettle.so, etc.) most common
symptom of insufficient install

* Enterprise Class Software:
— Antelope chosen to support mission
— OS chosen to support Antelope
— Hardware chosen to support OS

 (Recommendation would be different if we were tailoring for multi-
purpose research environments instead of operational missions)

* The fix, per notes_linux_setup(5):
— % yum groupinstall "Development and Creative Workstation"

BRTT




X11 Support on Macs

e Last Xquartz update October, 2016
— “For OSX 10.6.3 or later” [not reassuring]
— http://www.xquartz.org

 X11-forwarding of Qt apps on OSX
— Constant battle
— May disappear with Qt5.12 / Antelope 5.10

e Several key apps left to port:
— orbrtd, dbbuild, dimon, rtm

BRTT.




New install_boot scripts(1)

* Script to install turnkey (startup-on-boot) mechanisms for
— rtexec(1)
— amd(1)
(Licensing daemon for serial #’s or dongles on Linux)
— ald_proxy(1)
* One script can install all programs
— rtexec(1) may require amd(1)
 Basedon
— launchctl(1), launchd(8) (OS X)
— systemctl(1), systemd(1) (Linux)

* Replaces install_turnkey_boot_script(8), install_amd_daemon_script(8),
S99antelope(8), S99amdd(8)

* The install_boot_scripts(1) executable is now in SANTELOPE/bin directory
* All raw materials in SANTELOPE/data/system

* Must be run as root, e.g. with sudo(8) command

 Added Stefan Radman’s suggestions for multi-system support

) ) =
BRTT




Antelope 5.9 Interpreters

e Qt->Qt5.11.0

* MATLAB support: P\
— R2018a, R2018b, R2019a MATLAB

e Perl: Still Perl 5.26.1
* TCL/Tk: Same as previous few years

e Python: Python3! A
— Python 3.6.5

ULDER REAL TIME TECHNOLOGIES, INC.




Antelope Port to Python 3

* The Port
— Antelope use of Python is extensive—very complicated job
— Initiated by Kent Lindquist and Danny Harvey June ‘17
— Final big push by Rohan Ambli of Ambli, LLC
* Drivers
— Python 2 End-Of-Life 2020
— Availability of programming talent
— Community interest in ObsPy (http://www.obspy.org)
— Support for new capabilities e.g. FDSN Web Services
e Advances

— pip3install of almost all modules
» /Jopt/antelope/python3.6.5/bin/pip3
— Pre-install of all modules needed by ObsPy as of April 2019

— Updated matplotlib ma t p ’;t” b

— Added scipy @
BRTT




Antelope Python 3

* Pre-built Python interpreter

* Comprehensive Antelope APls for data
handling, analysis, sophisticated plotting

 More than 80 standard third-party modules




install obspy(1)

* New contributed-code utility install_obspy(1)
e All supporting Python modules already in Antelope Python
* N.B. Needs compilers for the ObsPy installer

[/opt/antelope][5.9] kent% install_obspy

Collecting obspy

Downloadin £ https://files.pythonhosted.org/packages/ba/fa/87a6b3612d7060c585¢ch0aecs 18ede6a75fc5b002897d3991633d857fc19/0bspy-1.1.1.zip (23.9MB)

100% |

Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:

| 23.9MB 1.2MB/s

future>=0.12.4 in ./python3.6.5/lib/python3.6/site-packages (from obspy) (0.17.1)

numpy>=1.6.1in ./python3.6.5/lib/python3.6/site-packages (from obspy) (1.16.2)

scipy>=0.9.0 in ./python3.6.5/lib/python3.6/site-packages (from obspy) (1.2.1)

matplotlib>=1.1.0 in ./python3.6.5/lib/python3.6/site-packages/matplotlib-3.0.3-py3.6-macosx-10.13-x86_64.egg (from obspy) (3.0.3)
Ixml in ./python3.6.5/lib/python3.6/site-packages (from obspy) (4.3.2)

setuptools in ./python3.6.5/lib/python3.6/site-packages/setuptools-39.2.0-py3.6.egg (from obspy) (39.2.0)

sglalchemy in ./python3.6.5/lib/python3.6/site-packages (from obspy) (1.3.1)

decorator in ./python3.6.5/lib/python3.6/site-packages (from obspy) (4.3.0)

requests in ./python3.6.5/lib/python3.6/site-packages (from obspy) (2.18.4)

cycler>=0.10 in ./python3.6.5/lib/python3.6/site-packages (from matplotlib>=1.1.0->0bspy) (0.10.0)

kiwisolver>=1.0.1 in ./python3.6.5/lib/python3.6/site-packages (from matplotlib>=1.1.0->0bspy) (1.0.1)
pyparsing!=2.0.4,!=2.1.2,1=2.1.6,>=2.0.1 in ./python3.6.5/lib/python3.6/site-packages (from matplotlib>=1.1.0->0bspy) (2.2.0)
python-dateutil>=2.1 in ./python3.6.5/lib/python3.6/site-packages (from matplotlib>=1.1.0->o0bspy) (2.6.1)
urllib3<1.23,>=1.21.1 in ./python3.6.5/lib/python3.6/site-packages (from requests->obspy) (1.22)

chardet<3.1.0,>=3.0.2 in ./python3.6.5/lib/python3.6/site-packages (from requests->obspy) (3.0.4)

certifi>=2017.4.17 in ./python3.6.5/lib/python3.6/site-packages (from requests->obspy) (2018.4.16)

idna<2.7,>=2.5 in ./python3.6.5/lib/python3.6/site-packages (from requests->obspy) (2.6)

six in ./python3.6.5/lib/python3.6/site-packages (from cycler>=0.10->matplotlib>=1.1.0->0bspy) (1.11.0)

Building wheels for collected packages: obspy
Building wheel for obspy (setup.py) ... done
Stored in directory: /Users/kent/Library/Caches/pip/wheels/11/d6/40/c448464ae42229b2f9fb46b71be0213e10e9628346b7f1198f

Successfully built obspy
Installing collected packages: obspy
Successfully installed obspy-1.1.1

'BOULDER REALTIME TECHNOLOGIES, INC.

SIS ObSPy

A Python Framework for Seismology




ObsPy in Antelope

[nyas:/opt/antelope][5.9] kent% python

Python 3.6.5 (default, Mar 22 2019, 21:04:14)

[GCC 4.2.1 Compatible Clang 5.0.0 (trunk 306208)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>> import obspy

>>> st = obspy.read("https://examples.obspy.org/RJOB_061005_072159.ehz.new")
>>> st.spectrogram(log=True, title="BW.RJOB ' + str(st[0].stats.starttime))

ObsPy

A Python Framework for Seismology

BW.RJOB 2005-10-06T07:21:59.850000Z

Frequency [Hz]

0 20 <0 [510] 20 100 120 140 160 120
Time [s]
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New setup_site(1)

e Straight replacement for old setup_site(1)

e Part of Qt modernization and installer
modernization

@ @ setup_site
File

Specify contents for '/opt/antelope/dev/data/pf/site.pf':
originating_organization Boulder Real Time Technologies, Inc.
Institution code BRTT
default_seed_network ZZ
mail_domain brtt.com

mailhost smtp.google.com|

Abort Save and Quit

Written by:
Sue Simoncic

w Pitch, Roll, & Yaw LLC
RTT L]




New inspect _snapshot(1)

% inspect_snapshot db-usarray-Monday March 12 22.10.52.tar.bz2

i @ @ inspect_snapshot db-usarray-Monday_March_12_22.10.52.tar.bz2
File

* Various snapshot generators
available:

Show Header Sort Commands Alphabetically dbe ...

. Find ¢ in commands inoutput v case-sensitive
* licsnapshot(1)
* rtsnapshot(1) =
pwd
[ dbsnapshot( 1) dbfilenames usarray > /var/tmp/db-usarray-Monday_March_12_22.10.52/us?rray_dbfilenames 2>&1
cp usarray /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray_descriptor
dbcp -sv usarray.emodel /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
[ ]
dbl OC_ sn ap Sh Ot( 1 ) dbcp -sv usarray.event /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
dbcp -sv usarray.instrument /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
O S n a p S h OtS a re fre q u e n tly dbcp -sv usarray.netmag /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
dbcp -sv usarray.network /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
re q u e St e d by dbcp -sv usarray.origerr /var/tmp/db-usarray-Monday_March_12_22.10.52/usarray
uname -a
SU p pO I’t@ b rtt. COm Linux taops.ucsd.edu 2.6.32-696.20.1.e16.x86_64 #1 SMP Fri Jan 26 17:51:45 UTC 2018 x86_64 x86_64 x86.64 GNU/
Linux

* Feel free to look at these
snapshots if so inclined --
perhaps you will see the
problem quickly

Written by:
Sue Simoncic

‘ Pitch, Roll, & Yaw LLC




New antelope update(1)

® @ Update Antelope version '5.9'
File
° M o) d ern Qt i nte rf ace No running Antelope Real Time Systems detected
A AutO-deteCtion Of running 'ersion onfl 'ser Name exec pi 'orking Directory
real-time systems under
u p d a tl n g vers i on Recommended Patches
. o From [http://www.bm.com/patches/S.Q/Darwin_x&G/
C Ove rrl d e Ca pa b I I Ity fo r Patch ‘Appliad? | Description
updating running systems (not T W T e e v

install_boot_scripts to support multiple real-time systems on the same host.

recommended)

Progress

Apply Patches Done




New rtdemo(1)

@ @ Antelope Real Time Demos
File

e Command-line version o i

v [opt/antelope/dev/demo

W O r kS S a m e a S b e fo r e : This is a completely real and functional real-time precessing suite

anza utilizing the Anza Seismic Network run by the University of
California, San Diego. The data is courtesy of the ANF (Array

% rtd emo g sh Network Facility) at UCSD.

This demo shows how to run the Bighorn programs in Antelope.
Real-time continuous pseudospectra are generated by orbsmrsp.

[ ] N e W Qt - b a S e d g ra p h i C a I anza_bighorn These spectra are displayed by specrtd and scanned for

exceedence of spectral thresholds by smrspalarm.

.
Ve rS I O n ° SITAV WIS This is a real-time test of array processing utilizing pre-recorded
* v data from the Australian Warramunga Seismic Array.

0 This is a completely real and functional real-time system utilizing
o r t e m o bulletins the bulletin server provided by the Array National Facility of the
Earthscope USArray Transportabale Array.

This demo shows how to run some of the CD1 programs in antelope.
cd1 CD1 packets are generated from regular data packets and
transmitted with cd1tran. These packets are received with cd2orb

Wr i tte n by,' and broken into separate CD1S packets on the receiving orb.
SUE Slm On CIC This demo shows how to run some of the CD1.1 programs in

cd1 antelope. CD1.1 packets are generated from regular data packets

P I t C h R 0o / / & Ya w L L C and transmitted with orb2cd11xmit. These packets are received
7 7

with cd11rcv2orb and written as CD11 packets on the receiving orb.

This is a display demo is an example setup that pulls real-time data

Run Quit

'BOULDER REALTIME TECHNOLOGIES, INC.




orb2orb(1) enhancement

match/reject
expressions orb2orb

2% e
e ®
e

LR
..
. ‘ﬂ

.
“‘

Output Orbservers

Input Orbservers

read write

“connections” “connections” m




orb2orb(1) enhancement

match/reject match/reject =
1 expressions
expressions orb2orb -

Output Orbservers

Input Orbservers Yt st

read write

“connections” “connections” m




Custom map lines and areas

* New parameter-file map_features.pf
* Add your own lines
 Add your own areas

e Currently supported in dbevents(1) and
dbloc(1)

e Straightforward text format — could create
from KML etc.

7L
BRTT




Custom map lines and areas

map_linear_features &Arr{ map_area_features &Arr{
testlinfeature &Arr{ testarfeature &Arr{

maps &Tbl{ maps &Tbl{
dbevents_events dbevents_events
dbevents_event dbevents_event
dbevents_origins dbevents_origins
dbloc_maindb_events dbloc_maindb_events
dbloc_trialdb_event dbloc_trialdb_event

} }

color_outline purple color_outline red

linewidth 3 color_fill  \#88ff0000

lonlat_points_sequence &Tbl{ linewidth 4
-125 33 lonlat_points_sequence &Tbl{
-126 34 -121 31
-127 34.3 -121 41
-127.3 35 -111 41
-130 36 -111 31

} -121 31

} }
} }
}




Custom map lines and areas

dbevents - o x

File View Windows

2016013:12:
= 32.7000
= -115.8003
= 10.99
= 2.55(ml)
= USGS:ci
= 58
= 31
- L7
preforid = 38
norigins = 2

Rl ——i—

auth time latitude  longit *
lusGsici |2016013 01/13 16:50:11.870 |SOUTHERN CALIFORNIA 34.6950 -116.2
USGS:ci 2016013 01/13 16:03:19.630 |SOUTHERN CALIFORNIA 33.9283 |-116.9
USGS:ci 2016013 01/13 13:37:05.880 |SOUTHERN CALIFORNIA 33.4723 |-116.4

32.7142 |-115.

2016013 01/13 12:05:15.000 CALIF.-BAJA CALIF. BORDER REGION

6013 122 CALIF.-BAJA CALIF. BO |
2016013 01/13 06:53:53.230 SOUTHERN CALIFORNIA .6907 |-116.
2016013 01/13 05:55:59.720 TONGA ISLANDS -15.1946 |-174.
2016013 01/13 05:05:22.520 SOUTHERN CALIFORNIA 33.7538 |-116.
2016012 01/12 19:11:22.790 SOUTHERN CALIFORNIA 34.6983 -116.
2016012 01/12 19:11:41.230 SOUTHERN CALIFORNIA 34.6953 |-116.
2016012 01/12 18:40:35.350 SOUTHERN CALIFORNIA 34.6960 -116.
2016012 01/12 18:39:53.790 |SOUTHERN CALIFORNIA 34.6933 |-116.

orid latency > auth magnitude time latitude long
39 | 55 days 9.4 ho.. |UCSD:rtM1 2.42 (ml) 2016013 01/13 12:01:04.027 | 32.7769 |-115|

Yimimlsln el s B9
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dbevents(1) with traceview

o e Eee—n
e View Windows

TIOR8 2037 49, TATO 942 50, AHAGTZ A Ginr, IO e
2079508 25 94 11,70 .4 . 463, TAWAN, O oot 1473 o

Mmmome 9000
2oete

windet(ning <
nondetining

5 2aass . h =z

* traceview display in dbevents(1)

* Replaces separate launch of dbpick(1)

* BQTraceview(3) plus Python widget wrapper underneath

Right-click launch of external commands (from dbevents.pf) re-instated

'BOULDER REALTIME TECHNOLOGIES, INC.



Plans for Coming Development Year

 FDSN Web Services support
— in progress
— More detail in upcoming talk
e Qt5.12 (Long-term release)
e Operationalizing dbloc
e orbrtd in Qt

* Further:
— Comments ?
— Suggestions ?
— Requests ?

D) =
») _l
BOULDER REAL TIME TECHNOLOGIES, NC.




Thank Youl!

Questions?




Introduction - KMI

Kinemetrics, Inc. —

= Founded in 1969 “W“’Wk””m
= OYO Corp owned in 1991 | 7 4
= |[SO9001 since 1999

= S35M FY2012 revenue
(mostly international)

R -

Solutions Projects News

Developer of Technologies, Products and Solutions to Advance
How People Live and Work

For forty years, Kinemetrics has been creating products for:

HQ’s in Pasadena CA with
Sales and Project offices in

Switzerland & Abu Dhabi




Introduction — KMI Team

Designs and manufactures sensors
“«@%ﬂ and digitizers — Provides complete
systems design, installation and

KINEMETRICS operations

QUANTERRA®
Designs High-End Digitizers

metrozet

Designs HighTEnd Sensors

BRTT

Antelope Software




Kinemetrics / BRTT
Comprehensive Hardware, Software, and Services

Kinemetrics Systems Solutions
* Turnkey complete systems including enterprise-class computing centers and full
communications
Kinemetrics Hardware Manufacturer
* World class Kinemetrics and Quanterra dataloggers
*  World class Kinemetrics, Metrozet and Streckeisen sensors
BRTT Software Developer
* World class acquisition software for all Kinemetrics hardware products
* Proven track record for large networks with difficult remote deployments (USArray)
* World class, comprehensive automated and interactive seismic processing software
* Data neutral architecture for support of non-seismic environmental monitoring networks
* Extraordinary Command & Control capabilities with SOH displaying
Kinemetrics Services
* Complete systems procurement, installation and training including all aspects of both
hardware and software
* Network operations




