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Antelope Presence

Antelope running on All 7 Confinents
Countries

Cities

Critical Facillities

Structures



. Antelope Applications

e Seismic data center operations

o Several-station networks
o Hundreds of station networks — USArray, Italy/DPC , Chile

* Seismic network and inter-network operations

o weak motion processing
o strong motion processing

« Data exchange

o Real-time “virtual” seismic networks
o Non real-time (e.g. SEED, autoDRM, web-based)
o Access to other tools, such as SAC and MATLAB

« CTBT/NDC operations

* Infrasound

« Hydroacoustics

* Portable telemetry deployments (USArray)

« Oftline processing of “standalone” portable deployments (IRIS/PASSCAL)
* Research in seismology (University Community)

* Induced Seismicity Applications

* Structural health monitoring

* Generic “sensor webs” and multi-hazard monitoring
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Enterprise-grade core infrastructure
Dual support for data-driven mission and operations-support mission

Antelope Key Points



Antelope Key Points

Complete software package for traditional seismic network operations

Extensible Middleware Framework for interconnecting data sources with data
processing to create custom earth monitoring systems

Store-and-forward packet system enables reliable transport, processing,
dissemination

Embedded relational database system
Core utilities available for both streaming and batch-mode processing
Has been applied to numerous environmental monitoring domains
o seismic, tsunami, volcano, strong-motion, sensor-web, structural health
Open architecture, with both closed and open-source components
High performance and reliability
High scalability
High interoperability
Minimum processing and communications latencies (early warning)
Productive development environment for new/extended functionality

Coherent engineering throughout creates highly robust, highly functional, low
cost-of-ownership system — only available from commercial code
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orbserver

e orbserver [/ orb protocol
« Network fransparent

« Data-neutral

« Data-driven

« Extremely reliable

 Short-haul Infer-process
communication

« Long-haul, low latency
data fransport

« Extension to standard

networking stack:
o . IP = packet transport
o TCP =reliable transport of bytes

o Orb =reliable transport of
monitoring-data packets

BRTT -
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Data Acquisition

Antelope provides the worldwide premier software
utilities to acquire data from, monitor the health of, and
control Kinemetrics dataloggers
Three-tiered model for acquisition

af. DhiE

o State-Of-Health
o Command-and-control



Data Acquisition Strategy

« One orb client executable for each datalogger model

« All datq, state-of-health, commands exchanged through orb
packefts

« Programs are generally threaded: many dataloggers served by
each program instance

« Huge amount of time and effort invested in these programs to
foresee and circumvent every reasonable and many
unreasonable acquisition problems



(%‘ Data Acquisition: altus2orb

altus2orb

* Supports entire Kinemetrics Altus
product line

« Works with legacy Altus
dataloggers

»  Works with Rock dataloggers
running in Altus emulation mode

* Provides TCP server

communication mode for modem

threads

Provides POC reception

capability: keep streaming data

alive when remote I’ address ' =
changes 3 - )
* Large-network field-proven ' % £
& 8 f &
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q33020rb

Data Acquisition: q33020rb
-

g33020rb =

Over 2 years at USArray:
« 1166 dataloggers

K

* 10,292 physical data channels
at multiple sample rates

« ~40,000 channels of SOH

ORB pulls: ORB pushes:
commands (p£) wf data (various formats)
logs (Log)

time slice status (p£)

waveform data p(Cammen e e command responses %)
‘\~ dlemd time slice status (p£)
5 logs (1og)
« 8760 instance-days of \ m—
- ulls:
SOftware runnlng oz‘;:]ﬂ:n S pee e wfpdata (various formats)

* 16 Terasamples of end user ORB pushes

data collected (not including commands ®£)
SOH)

 0downtime, 0 lost data due to acquisition software failures
« 1FTE to manage data center O&
* 99.5% data completeness

BRTT
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Dataflow SOH Monitoring

X| dimon

File Views Windows |

e
iR R R B BB B B B BB BB B BB B
e B e B R BB BB LT T T T

e aar .
e » m i 206 30m 7ok e L
o w0 L0 s W vmmes 0 wexess 2 1 0 am ek o e to0x oo 20 WA L s s tom
o o s W omsss 1 wexesx 1 1 0 Gk G tan o M0 we 10 2 @cnavismeA L s -t sam
masm o s B htemtee 10 wexosx 2 1 0 26k e Tk o Mo we 3 2 monsvsmA L e wmses 2am
s "o s me oo 10 wexosx 1 1 o 2z sl e r0x o 30 B L mame e e
T s - me omawss 2 3 0 kom0 we0x s 8 B L nam s sm
T "o - m o T 0 s e o T B L e e om
Thaox = s m s 2 1 0 o amomm o w0z s B L e e som
Thnow w0 L0 s b twmas 1 wexesx 2 1 0 4% sm % 0 M0x ws 2 dcavimA D L s e om
T8_coom o0 o [ thiimide Waimhizmts 000 v 0 00w om
» om0 9% 09x 3 3 0 1k som im0 W0 we 4 2 monavemA L s s aem
v o omoimzgs 100 100500 2 2 0 3k 3m 7 0 M0 we 9 2 scnavemA L seam - e
. fren | w0 wn 5 4 0 o tmim oo M0 we 2 2 dclevmA L e sass 3
606 Xldlmon:TA-0134)095 oo "o Ohezests 100 1005005 3 1 0 7k tom 1m0 Mo we 3% 2 monavemA L a2 e s
Freeze| Unfreeze| Channels...| Massrecenter...| Calibrate...| Debug...| Start| Stop| Dicfg| Antcfgy Tna "o Tonits 10 %00 5 3 0 ek tm tam 0 W0 s N 2 NCKv WA L 44sss -rioss 2
18:58:40,820: tadatall: TA_Q13A: data strean open - starting with |gedes — — e e — -
18:58:40,820: tadataOl: TA_G13A: Reading data... — -~ e - —_—
18:58:42,703: tadataOU: TA_Q13A: First data packet. 0 0 htmezs 025k zim 2k 7 100132V oA % L 62099 145157 608m
18:59:03,885: tadataOU: TA_Q13A: ERROR: too many status timeouts,| 0 0 Othstmas 0 a5k 2o w0k 0 2 9C 126V SmA B L 65.100 151982 270m
18:59:03.885: tadatall: TA_Q13A: Sending user message = 'ant: 200| | amean Y ohtnzss 1. 0 a0k 2m 4k 0 2 HCIBIV A B L 6 -1 towm
18:59:06,697: tadatall _B13A: UMSG: ip = 132.239.4.72 (foleu-4| | smmsamn 0 0 19h4smes 0 6% 2m 12m o » BV SmA W L o4 a2 B
19:02:16.154: tadataOlU: TA_B13A: g330_read_data() error: TIMEOUT | | msssass o o 0 6% 6m 1m0 2 B L e 3% 2w
[sXeX5) X pfe 34: tadataOU: TA_Q13A: Breakout to r‘e—r‘eglster‘... LT o 0 0 50k sm 1m0 E0 DL wes s e
o mn o 4: tadataQU: TA_Q13A: Close data successful A 0 0s 023 Zm T2k 0 - DL s -15a1er aem
oo ER Tew 3: tadatall _§13A: ERROR: Status §330 ERROR: 2: Not| | ek o s e s o ws w0z o3 » 1 s i
= > . . p oy o 2o 2m e o wr o tx ms 2 L sesmn taoses tiosm
=LY S e T frecicter el o5 et e R
Done 54: tadataOU: TA_Q13A: Registering for ip address 70.41 o b O 8k 7im iZw D Do 1% > 2 ® L
Frasswora 23: tadatall: TA_Q13A: Registration successful. s oo D e 0 Smo B oo o
: : : H : Tk o o 23 2 1ok o e to0x oot L s isun sm
[~phonenunber 24: tadataQU: TA_Q13A: Opening data connection, e o o s a1 o [T D L s 0552 1697m
[omesiont-tncerface-numor 3 24; taatalll: TQLSA: Gotting configurstion. . E—— e —— D = —
[Point_of_contact_port_number 22873 M M . <ing contiguration... TAKem o 0 0 G 7m 1m0 o0 100z 0w @2 s srim
) 11: tadatalU: TA_B13A: Configuration ok... - saea ERE & bk 7o 13a 0 wsliwE a5 oL o
power-of f-tine z 12: tadatall: TA_Q13A: data strean open - starting with msen [y o 15 g 1w o e wo0x s 1 ' 2w
[serial-baud-rate s 12: tadatalU: TA_Q13A: Reading data... TaKsco o 0 0 4 sm ok 0 s 100x o @ EXS 13970
[sparel 0 02: tadatalU: TA_B13A: First data packet, 05 05 0 4% som 7% 0 005 1005 0w 28 » L s7om
[Fuser-nane 33: tadataOU: TA_Q13A: ERROR: too many status timeouts.| iz Y 0 2 2m Tk 0 o0 t00x 200 21 L o0m
“web_server_bps_limit 900 33: tadataOU: TA_A13A: Sending user message = 'ant: TALEK " 0 20k 29 77 0 oo 100% D w L 7
- i w0 0 2k 7w nk 0 meto0x oo 4 w0 sm
rte
[ "o anaznoss o ks o meto0x e 20 w0 120m
0% Tatem 0 0 sntimits 0 Gk %m 1m0 o0 t00x 0w 23 L 2um
[data-port o en "o wsroomats o kim0 e to0x s 2 » L oo
f—ip-address 132.239.4.72 (foley-4-72) TaLeA 0 0s onstmis 0 2% am 1m0 o0s 100 w5 16 wcisy 2mA L o
Fohysical_interface 3 s "o Ihimsts 10 wex00s 2 1 0 1k 1w e 0 w0z s 5 monevoma L s
L ceconds_since_heard N sk | 5o o I 00 33 0 0 ek o e o0x s 12 o mvemA  ® L sses -t oo
= T w0 i P m mses tar o amx % 1 0 2 2 T o e to0x w2 2 0 avemA L s -t vaom
1% TA_M2K. 0 0 0 43| 000 0 8 0 0k
[data-port ‘ e P - W ome 1 wexOEr 2 1 0 2 zm 7ok o e wwx o o MCUAY TeA B L e s s2m
[ip-address 69.88.81.242 (69-88-81-242. static.c T o - W otmee 101w ex 1w 6 0 2m e ek o w00z oo 20 nonSYSIA B L s -toes wm
[ ohysical_interface 3 e o P be s i wvesx 2 15 0 23 % e 0 e e 2 nenavsma L
Lseconds.since_heard 2503211 T "o s5e B ommss i wexesx 2 1 0 am am 1 o e 0x o 14 scuawoma L
~ A "o s s 2 1 0 sk emim o e o0z ows 14 2csvoma L
z A o 0 s o 2 1 0 s 7moim 0 o0 100x o5 9 oY smA W L
[data-port + "o s2s m 3 1 0 e sm im0 Wewex s m W moravma o L
[ip-address 132.239.4.167 (anfpublic.ucsd. edu) 05 03 525 s 2 1 0 10k 1Im1Im 0 005 100X Ows 21 20 27C131V 62mA w L
[physical_interface 3 o n o s m 2 1 0 amamomm o Moo e 2 m wonevems  ® L 02
L cecondssince_heard s71 / fapese w0 s e W1 0 am am o M0 we 4 2 woravemA L 32em e s
i d pulls.
Idata_port N o ot)
[~ip-address 10.2.2.14 (2) P~ Sy cormand respones R . . . .
f~physical-interface 1 1@ O ks ortmonsta .
R 1= 1g uccess rate o ntelope acquisition.
4% e oo
Fasts none 4 /
N ] >

s Robust Software
=1 = _I)TT . Sophisticated SOH Monitoring



"\~

Datalogger Command and Control

\

DATALOGGER
Q330

g3302o0rb

DATALOGGER
Q330

dlemd

ORB pulls:
commands (p£)

ORB pushes:

command responses (p£)

Dismiss Options...

SDAR04 SHZ

displaycal0 SDAR04 SHZ
print save W

Random binary calibration processing results
Processed by dbcal:danny:ruper.brtt.com at 8/17/1999 20:27:52.751

calconfig: calibration configuration window

ORB pulls:

command responses (p£)

ORB pushes:
commands (p£)

Norm. Cts per Ground Accel.

tbe results
net: station: | channel:
A SDARG4 SHZ
model: manu:
K$54000 Geotech
0 1000 2000 3000 4000 serfal: calinput:
0 sensor
R e R e S AR e E R T cal amplide:
= | 0x123456 10.00 wolt:
3 | sample rate: calper:
3| 40sps 100 sec
| cal duration:
4100000 sec

T ol

cal time:
8/17/1999 18:53:00.000

4
£

calib:
File 4 0.00411799 nm/count
= A = 0" nominal calib:
Select Calibration Configuration Parameters 0004026 nm/count
calib difference:
Select Sites:
Al | None | 23300 | GS-21 | KsS54000 | GS-13 o
Available Selecter
SD_ARSPO1 SD_ARSF
(3 A | R R R R B G|
SDRARSH0Z 107 102 107 100 10" o
SD_ARSPO03 LS 1100 e e 1 s e ) e
-
SD_ARLP31 S \ 0
SD_ARBB32 3 : i
Select Calibration Type: ﬁ
4 Random Binary - Single Sine Wave . Sine Wave Sweep ., Free Period i -100 & = i twi
20000
Select Common Options: o= e e 50 o apply_bias_cor:
Process Sites: 4 Serially ., Concurrently 10 T ]
Calibrator Output: ¢ Sensor . Loopback 3? A%
Loopback Options: _t o T q Amplitude Uncertainty:
Calibration Start Time: jnow g Phase:
ibrati . w e
C.allbra.tlon Settle Time: ]130.0 1o R WIS PR CECHG="Y  Phase Uncertainty:
Settle Time Without Autozero: |30.0 10-3 10-2 10 100 107 v
Recover Time: [10.0 Frequency (Hz) ominal Response:
Select rbe Calibration Parameters for Site SD_ARSP03 BRTT Antelope  §/17/1999 20:28:07.000
Channel: sHz
Select Amplitude in Volts: |5.0 actual volts=5.00000 dac=0x6666,0

Select Duration Time in Minutes: IT
Select Random Seed Value: [0x123456
Select RBC Analysis Parameters:
Select Low Frequency in Hz:[o.01

Select Mid Frequency in Hz: 0.2
EXECUTE THE CALIBRATION SEQUENCE

TT

Status:
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Station Metadata Management

dbbuild

Program for building the “metadata” part of a
Datascope database (site, sitechan, sensor,
instrument, calibration, stage tables plus external
instrument response files)

Can operate in either interactive or batch mode.

Can run from a master configuration file
Based on well-documented ASCII files
User-configurable single-stage response files

set of parameter files that describe standard
dataloggers, pre-amps and sensors

BRTT

Master Database Construction =

Database Configuration

Configuration time

Comment

jas172004

Network
ret network name

IﬁlSECHRIB - Passcal Broadband Experinent

— Station

st btitude

kngitude elation station name

jzurc  ¥|/8.3597

|-65.1951 |0,0960  |Zuata

3

= U T = R O (= [T TR T

— Datalogger
Reftek 130 Datalogger
Jrt130 3
=arl numbar dista
j123 |
— Sensor
o Episensor 200 Hz 10 Yolt FS 2g CL
P Iepisensor_Zg_lOuF s ﬂ LI
w 2 | =ralnumber adapth band rsptype b code
|a56 j0.0 sn
v 3
axis hang wng =anzor gain kad  preamp gain preaamp stage
| A T e e ] | 4|
~s| Wjo 30 5.1e-10 J& | 3
s [EJo0 [a0 ]5 1e-10 [_| [ k3
=mpeate chan ke dichan chan k¢ dichan on chan ke dichan
By » el s xR

Add




(%‘ Embedded Relational Database

Datascope
* Schema-independent relational database system

Flat-file, no “black box” into which your data disappear

» Written directly from core ideas of relational databases
o Create sets of things
o Establish relationships amongst them
o Intuitive database operations

Optimized for real-time monitoring

Coherently engineered with Real-time Tools
* Many specialized tools and features for seismic tasks

BRTT
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Real-time System

* Unix building-block design

* Hundreds of small, well-designed
programs, each with a clear job

 Shared-object libraries of generic
and specialized tools

* Framework to customize solutions
Scalable
Network-transparent

« Allows local deployments

» Allows distributed processing

* Demonstration system based on GSN
* Learning and Testing

* Augment small networks with

global processing for context

* Basis for rapid configuration of

larger operations

BRTT
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@ Import Clients

£ 8
= O
5 %
E £
lﬁ——— Ob.IeCt Rlng orb2ew ——-»:;:
g . Buffer (ORB) °
=3 -
= Data Node Import Clients orbserver Data Node Export Clients

Data Processing Clients

(: ORB Client Software Modules

— ARTS ORB - Client TCP/IP communication
- ——— Other communication

Data Archiving Clients
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Antelope is:

* The Premier, State-of-the-art seismic monitoring
software platform in the world

* The industry leader in robustness, flexibility, and
desigh quality

 Open-architecture

« 20 years field-proven

« Commercially maintained, commercially supported

Software is a critical, first-class element of systems that
meetl customer business mission

Conclusion

BRTT -



Remainder of Meeting

* Anza, CEUSN Network usage
« Dbmoment

« Extending Antelope

* Multi-hazard monitoring

« Afternoon: Discussion
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Reminder

Antelope User Group

Meeting

August 17-19 Fairbanks, Alaska AUASKA CENTER

http://www.brtt.com/events/alaska2016/index.html
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