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Boulder Real Time Technologies, Inc.

® Founded 1996
® Based in Boulder, Colorado, USA ( ’
® Makers of the Antelope Environmental Monitoring System
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Thanks to Kinemetrics

Thanks to our long-time strategic partners, Kinemetrics, Inc.

KINEMETRICS
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Antelope Users’ Group Meetings

® Thanks to Tomislav Fiket, CROSSNET, and the Croatian Seismological Survey !!
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Looking forward to as rewarding a meeting as Rabat 2025
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Outline

* BRTT3.0

* Antelope 6.0

* Antelope 6.0 Update 1
* Discussion
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BRTT 3.0

Revamped management since 2025

Growth mode

Expanded team with cloud and product expertise
Renewed customer support commitment

Zendesk ticket queue driven to 0 outstanding tickets
Prioritizing customer responsiveness

Renewed customer dialogue for developing Roadmap
Horsepower — Dream Team!

M BRTT

Boulder Real Time Technologies, Ing,




Expanded Team

* Rohan Ambli
* Principal Cloud Architect
* Full-time March, 2026
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Colby Toland Rohan Ambli
Principal Cloud Architect

Jennifer Eakins
Head of Customer Success Principal Software
Engineer

Frank Vernon
CEO

Joe Scharf Brian Schwalm Jen Seim Jeffrey Orrey Aprille Jordan Trilby Cox
Business Strategy Cloud Engineering Business Process Science Messaging Webmaster Seismology UI/UX
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Antelope 6.0: A Generational Step Forward

* Previous major version shift from 4 to 5 was the move to 64-bitin 2010
* Building the Antelope Cloud Platform
— seismology as a managed service
* Keeping our on-premises traditional software
* Lightweight Containers support for modern architectures

* Hybrid by design: keep on-premises Antelope, add cloud at your own
pace

* Roadmap: alpha now = open beta Q3-Q4 2026 - GA Q1 2027 >
Al/ML beyond
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Antelope 6.0 Platform Support

* macOS

®* ARM®64-architecture Sequoia (compiled on M* macOS 15.3.2)

® Also tested on Tahoe

® Intel Support removed
[ Apple transition to ARM64 Silicon “complete” June, 2023
[ Apple Intel hardware “Vintage” 2028; “Obsolete” 2030
[ Very few Apple Intel machines supported by macOS Tahoe

* Linux
® RHELY9 (compiled on RHEL 9.6)
®* Ubuntu 22 (compiled on Ubuntu 22.04)
® RHEL 8 Removed

* Docker

®* Monolith Container Image
® Lightweight Container Images
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Antelope 6.0 Interpreters

W e(Ote6e.10.1 (Big upgrade to stay current)

@ ® Perl 5.42.0 (Aiming to change each release, collision avoidance)

! ®TclTk 8.4.19 and 8.6.0 (Same as previous Antelope versions. Dead language.)
® MIATLAB R2024b (Other versions deliverable on request)

; ® Python 3.13.11 (Aiming to change each release, collision avoidance)

®* ObsPy support preserved through install_obspy(1) command
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First-Class Kinemetrics Q8 Support

« qg82orb and g8pocd

e orb-based acquisition

e State-of-health monitoring

* dlcmd-style command and control

* Built on orb2orb framework

e Supports Point-Of-Contact (POC)
call-home capability to initiate
acquisition from field install
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Bidirectional SeedLink Interoperability

Commercial orb2seedlink and seedlink2orb

Fallback option when orb-protocol communications are not possible
Threaded -- multi-source, multi-destination for single instances

Based on Chad Trabant libraries, supports miniSEED v3 (default), v2 fallback
SeedLink v4 standardized 2024 by FDSN (v3 also)

Based on orb2orb framework libraries and models 4 BRTT

Handles all orb waveform packet types
Tracks state
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StationXML Round-Trip

* New stationxml2db module
-- Tested on over 800 StationXML files
-- Takes FDSN Output directly
* db2stationxml fixed to take proper subset expressions
* db2stationxml extended to support more StationXML Features
* Full round-trip metadata handling works, miniSEED to CSS
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COSMOS VO Format Support
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14 April 2025 5.2 Mw Julian, CA Event recorded at
Long Beach Hospital with strong-motion instruments

Imported into Antelope-based cloud test platform on GCP
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Major GUI Refresh: TCL/Tk to Python/Qt

* Finally time to remove all TCL/Tk and Perl/Tk from Antelope

e XQuartz on macOS last updated Jan 2023
 TCL/Tk retains 1990’s look and feel, superceded by modern toolkits

* Numerous problems cropping up with Antelope programs, hard to fix
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The Updated orbstat gui

srcname regular expressions
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Graphical view

File Mon 2026-117 20:41:08 UTC

e Updated:  Mon 2026-117 20:4108 UTC

Summary | Clonts | Sources  Ring Butie | nteract

Release 6.0 mac0S 15.3.2 2026-04-24

5.000 Gbytes (81.3% full)
19 clients
237 srcnames of 2000

created 2026-113 19:01:52
started 2026-115 00:04:33
running 2d 20h 36m

oldest 3,008,419 |
2025-28905:28:35 |

2026~

20:41:08

oldest pktid 3,008,419
newest pktid 7,614,993
range 4.614

newest 7,614,993
7

Interactive mode

Fie
otname:[an =] newwn [B35 =]
Summary | Cionts | Sources | RingBufier  nteractive |

updated:

Mon 2026-117 20:42:46 UTC

Mon 2026-117 20:42:43 UTC
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The Modernized dbe

EEEEDOONE

* Tables on left, tabs across top, modern database viewer pattern
e Station and origin maps show up in tabs
* Expression handling, bug fixes

 Thanks to Ludovico Manto for layout suggestion! #; BRTT
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Complete Rewrites ~
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Live macOS Dock Icon Previews

Live minimization icons for:
rtm

dbevents
dbdisplaystations
traceview

rtd

dlmon

displayttgrid
orbstat_gui
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Notable Bug Fixes in 6.0

Memory leak fixes in Python interface that were affecting dbevents
Identification of GLIBC Malloc Arena problem on Linux affecting the
orbserver under some high load conditions (one instance). Further
manifestations of same phenomenon also

Removal of an infinite reprocessing trap arising in orbassoc

orbassoc, dbgrassoc, and orbevassoc prevention of duplicate events
when multiple origin-only solutions arrive by adding proximity matching
in the smart associator

Prevention of a thread deadlock in orb2orb under high load and some
multi-connection configurations M BRTT
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Antelope 6.0 Update 1

* Faster release cadence — mid-year non-breaking enhancements
 Update 1released May 21, 2026 as patchA
* Includes:

-- g820rb subcode tagging

-- db2stationxm/ performance improvements

-- dlmon Python/Qt port

-- dbbuild Python/Qt port

-- db2quakeml and quakemI2db

-- trexcerpt C and Python API

-- fdsnserver &M BRTT
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dimon Qt Port: Familiar Workflow, Modern
Foundation
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e comtcomparH apt nitome o buh WM 0 bl s o iy b o w2 il wmp el g o1l
ases P onass A Sm i o Ghu s e @ GO TomA Gk 3 L 3O -

) w0

2z cme u w0

azrm om0 o0 o . 6 N Bm 41 3 TCHIOV GOMA dmA 3D L 32435 16502 17am|
az o w0 . ooe v o [l B UCOTVEIA WA W L TATH G715
o e O rarr . Ohe vt 18 O omA GmA 3 L N ese 1em
Arwows o w0 oo % . 00 1Pt M B BCUEN MSeA TeA 3 L 919 -viaazt ramoe)
Az oo om0

2_pan u w0

a2 pmse u oo . wninnts o s 4 % oo a [l ow v 6 ne

[ P oee 1o, s 20 a0y maea T

arwes o w0 Weneon 0 8 0 1momie o Ohe v w8 W mCENEeA NeA M L 5B

e om0 WONO 0 @ 6 b Emim o Ohn s b b 3 HCwAVemA TmA M L e

2500 “m o W0 0w oo ooa e ma o m rom s w0 L s

2z Tuse u om0 00 00 o ow

[ om0 o 0 8 8 4 smme o oot o @ mown ms e M L B e s
az TR0 o w0 "0 00 o ow

e o . o w0 i Simasm o Gha vt @ W MO A A W L

szusses [ &1 | wvaon 5 12 8 Smosmdm o oo e s 18 mousy mes s 30 L

Dark mode * Simplified parameter file

ython module

* Sort and color specs in modifiable
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dimon Per-Field Sparklines; Time-history returns

_________ S -
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2879 pts - last data 2026-05-07 13:05:07 (35 ago) aps

17:51 22:40 03:28 08:16

— receiveddata  ——- no new data (last value held)

Most recent 10 minutes:

pr d tp

899wy
720 ™
a3s ™
937w

r
4162/ 200k [ 4.27
094\ 54k 117
15.83 106k ./ 5.54
24.23 /., 182k [0 4.6

LY

13:05

BRTT

Boulder Real Time Technologies, Inc.




dbbuild Qt Port

r
[ ] [ ] dbbuild — demo

Time =

Time: Comment:

Network

* Modernized look and feel Nt Name:
« 1:1 Conversion Tee:  uh

Station

» Original preserved as dbbuild_dep sta: Lat: Lon Elev(kr: Name:

Datalogger

— select datalogger — &2

Serial: DL Sta: Loc: SOH
Sensor
©1 —selectsensor— @ x
Serial: Edepth(km): Loc: -
Conflicts [ log Clear

Opened database: demo

SABRTT
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QuakeML Round-Trip

* New db2quakeml and quakemI2db

e QuakeML 1.2, CSS3.0, CSS3.1

* Full coverage of events, origins, uncertainties, network and
station magnitudes, picks, arrivals, focal mechanisms, moment
tensors

* Arbitrary Datascope subset expressions for selecting events

 More features — see the docs!

* New C++ library: libquakeml, with Python bindings

M BRTT
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The New FDSN Web Services Server

Headless FDSN web-services server fdsnserver
Supports all five services: event, station, dataselect,
availability, routing

Outputs

-- QuakeML, plain text, CSV, GeoJSON, KML (event),

-- StationXML, plain text, GeoCSV (station);

-- plain text, JSSON, GeoCSYV (availability)
Authentication: JWT Bearer tokens, EIDA PGP, HTTP basic
Per-channel restrictions; Live config reload
Browser friendly; CORS headers
Built-in interactive HTML query builder
Optional Prometheus endpoint SRBRTT

dbcentral database-clusters support

Boulder Real Time Technologies, Inc,



+ + 208

o

® D

The New FDSN Web Services Server

Dashboard

Search

) Stations

Events

¢ Waveform

Datacenter

Saved Queries

Settings

8

FDSN Viewer - Dashboard

X Query

@ 3channel(s) - 1event(s) - 3 trace(s)

Stations Events
M5.8 -1519°, -174.90"

UoslAngeles® e JPhoenix
Tise

¢ Tiwana

Waveform

202665 06T14:15:33

2026 08 06T18:15.32

2260506714 30.00

V.
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Built-in HTML Query Builders

fdsnws-dataselect query builder

GET /fdsnws/dataselect/1/query

Network / Station / Location / Channel

network station
PB.CI B081,*
Network codes; comma-separated, fnmatch Statien codes; comma-separated
wildcards
channel
HH?,BH*

Channel codes; Fnmatch wildcards

Time
starttime endtime
2024-01-01T00:00:00 2024-01-01T701:00:00
Start of requested time window (UTC 150 8601) End of requested time window (UTC IS0 8601)
Quality & Options
quality minimumlength
* (default) v|[00
waveform quality indicator Minimum segment length in seconds
nodata
204 (default) v

HTTP code when no data matches

Query URL:
http://localhost:8988/fdsnws/dataselect/1/query

Submit (new tab) Copy URL Reset

location
-7

Location codes; use — for blank location

longestonly
false (default)

Return only the longest segment per channel

Fdsnws-avallability query builder

Netwac Statin Loction/ oot

fdsaws-availability extent query builder

s Network Staton Locaton / hasoet

BRTT
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What's Next After Update 1

dbevloc

ece B
e View Help

n2rote Next grou from | 11272016 (012) 32921324 3016
Next  Previous  Regrovp | From Aftrlast assoc Time-window

11272016 (012) 3:29:07.500

order | prodicted |,

SelectAll Ignore A Zoomin  Zoomout  Original zoom

O Markreviewed  Leaveas-is  Mark NOT reviewed

1 Keep unset @ 6 33.9213 -117.0097 1/12/2016 (012) 3:29:00.407 18.5671 f
Bl o ©  umser B 6 33935 70487 1122016 (012) 3:29:00.730 14.0700
dblocsatz | laspd @ startiog location Depth,
Locate
options Station, Latitude 339365 Longitude -117.0487 _ Origin time 1/12/2016 (012) 329:00.730
vvetor
cihesity) @ Arrivals (@ Detections Predicted Synchronize

Next. Locate . Mag

dbevios. assoc: -~ dbloc_assoc demo tmpftrial pde_monthy reb <#>
abevioc. assoc:

bevio assoc: abioc_assoc: assoc catalog 'pde_monthly’ (orgin table) has no origins.
| awevioe evloc_assoc: assoc catalog 'reb (origin

) has 1o origins

des . Associate . Save . Conficts . Waveforms . Map . Database .

tocsat: 1asp91

n
Maximum Rerations

alssDetections

40 View results

80 View magnitude resuts,,

Show waveforms Hide waveforms

File

@®BRTT

201601203:3940.730
No origins in event

032900000
201601-12

3100 <
201601

BRTT
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Coming Development Year

* Full press on Antelope Cloud and Containers Platform

Antelope is the product it is today because of our users, your needs and
feedback.
We look forward to continuing to support you.
Bring us your ideas!

M BRTT
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Sign up for our new blog!

https://blog.brtt.com

.....
¢

Sburibe

Boulder Real Time
Technologies Blog

M BRTT
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Obtaining Antelope 6.0 and Update 1

 Evaluation copies, subscriptions or upgrades to Antelope 6.0:

* Contact Kinemetrics, Inc.:
* sales@kmi.com

* Antelope 6.0 Update 1 installs with 6.0, or patchA with antelope update

* Technical questions about Antelope:

* Contact BRTT:
* support@brtt.com

M BRTT
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mailto:sales@kmi.com
mailto:support@brtt.com
mailto:support@brtt.com

Thank You

support@brtt.com

BRTT
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