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2 I Topics

* Processing Sequence Control
* Access to Station Processing Results in the OSD

* Access to Processing Services
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6 I Processing Sequence Control in Apache NiFi

ifi/ LR * ¢ I &

<« | & ‘@ OF 1 dsil.sandia.gov:9101 /nifi/?processGroupld=root8icomponentlds=11d69a02-b443-3 Q, Search

Most Visited Getting Started
g

DATAFLOW @ @ @ E iéi D? } —Eé

o= 3/3 @ e = 160,500 (612.8 MB) ® 2 0 90 1 0 0 v 1 0 0 0 0 Z 06:48:17 UTC
(@) Navigate =
Qe Il
=
wunn N N o o o 1 == = = e o e o e e e o o o o o e e
+" Processing Sequence Control
o 0 ©0 »63 MO A0 %0
s
47 Operate [ To Input Interval Queued 0 (0 bytes)
X | »— E i 1 (0 bytes) — 1 5 min
\ . | - Queued 0 (0 bytes)
mﬂ Multiple components selected | D] Interval Input - . ytes) e ey p—
i Out 0 — 0 (0 bytes) 5 min
ﬂ -
¥ %Y p H - 0 0 0 070
A =

= POWERED BY
NiFi Flow ABACHE N



71 Processing Sequence Control

To Input Interval >
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p LogintervalUnavailable
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~In 0 (0 bytes)

. Read/Write 0 bytes /0 bytes
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| Queued 0 (0 bytes)
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5min | | Read/Write 0 bytes/ 0 bytes 5min |
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- From Interval Failure > |
| Queued 0 (0 bytes) . |
» LogintervalFailure
-~/ LogMessage 1.7.0.3.2.0.0-520
org.apache.nifi - nifi-standard-nar
In 0 (0 bytes) 5 min
Read/Write 0 bytes / 0 bytes 5 min
Out 0 (0 bytes) 5 min
Tasks/Time 0/ 00:00:00.000 5 min
From Sequence Failure
IQueued 0(0 b):\es)_
» LogSequenceFailure
! LogMessage 1.7.0.3.2.0.0-520
org.apache.nifi - nifi-standard-nar
In 0 (0 bytes) 5 min
Read/Write 0 bytes /0 bytes 5 min
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Tasks/Time 0/00:00:00.000 5 min
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Read/Write 0 bytes / 0 bytes 5 min
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Read/Write 0 bytes / 0 bytes 5 min
Out 0 (0 bytes) 5 min
Tasks/Time 0/00:00:00.000 5 min




s I Station Processing Sequence
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Beamforming Processing Step

i :{Z] » Step Input
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10 I InvokeBeamformingProcessor Configuration

Processor Details

SI:'I'HNG!# SCHEDULING PROPERTIES COMMENTS

Name Automatically Terminate Relationships @
InvokeBeamformingProcessor failure
d Unsuccessful execution of QC Control Service

600e464e-cf31-35¢ca-b1bb-4dc78d8f178e success
Type Successful execution of QC Control Service

InvokeB formingP 6.5.0-SNAPSHOT

Bundle
gms.shared.mechanisms.processing-sequence-controller.pro... Processor Details

Yield Duration @
1sec

Penalty Duration @
30 sec

SETTINGS SCHEDULING PIIDPE'THES COMMENTS

Bulletin Level @
WARN

Required field

Property Value

Service URL ol htp://t trol-service:8080/signal-ent bea.|




11 I InvokeBeamformingProcessor NiFi Data Provenance

NiFi Data Provenance

Displaying 510 of 510
Oldest event available: 02/20,/2019 07:00:14 UTC

Filber by component name  w

FlowFile Uuid

i} 02/21/2019 06:52:21.094 UTC ATTRIBUTES_MODIFIED
i i Provenance Event

i} 02/21/2019 06:59:21.094 UTC SEND

@ 02/21/2019 06:54:22.028 UTC ATTRIBUTES_MODIFIED ket

il 02/21/2019 06:54:22.028 UTC SEND DETAILS ATTRIBUTES CONTENT ket

i} 02/21/2019 06:49:21.317 UTC ATTRIBUTES_MODIFIED ; = ~ kel
i — i Time Parent FlowFiles (0) ‘

@ | 02/21/2019 06:49:21.317 UTC | SEND 02/21/2019 06:54:22.028 UTC R ket

(1] 02/21/2019 06:44:21.028 UTC ATTRIBUTES_MODIFIED : il ket
: - : Event Duration [

[ ] 02/21/2019 06:44:21.028 UTC SEND ket

i ] 02/21/2019 06:39:21.356 UTC ATTRIBUTES_MODIFIED 4 . kel
: + Lineage Duration i

@ | 02/21/201906:39:21.355 UTC | SEND 00-00:50.024 kel

o 02/21/2019 06:34:21.538 UTC ATTRIBUTES_MODIFIED ket

@ | 02/21/2019 06:3421.538 UTC - SEND ATTRIBUTES. MODIFIED ket

i} 02/21/2019 06:29:21.413 UTC ATTRIBUTES_MODIFIED . kek
- . FlowFile Uuid

© | 02/21/2019 06:29:21.413 UTC | SEND ee095cd3-ee6f-Ace7-0540-61Ff8a586027 ket

i} 02/21/2019 06:24:20.915 UTC ATTRIBUTES_MODIFIED o ket
| | . s Gl %

@ | 02/21/2019 06:24:20.914 UTC - SEND 0 bytes kel

s} 02/21/2019 06:19:20.818 UTC ATTRIBUTES_MODIFIED ket
- - : -~ Component Id

O 02/21/2019 06:19:20.818 UTC | SEND 600e464e-cf31-35¢ca-b1bb-4dc78daf1 78e fet

i} 02/21/2019 06:14:20.759 UTC ATTRIBUTES_MODIFIED ket
; - + Component Name :

©  02/21/201906:14:20.758 UTC - SEND InvokeBeamformingProcessor ket

& 02/21/2019 06:09:21.486 UTC. ATTRIBUTES_MODIFIED oy e g seaas v kel

o 02/21/2019 06:09:21.486 UTC SEND

i} 02/21/2019 06:04:20.732 UTC ATTRIBUTES_MODIFIED

a 02/21/2019 06:04:20.732 UTC SEND | 115493fc-2a38-40db-8437-260042375a0 | 0 bytes " InvokeBeamformingProcessor

. | A3 NN AR-EN-T1 00T 1Hme | ATTODIDIITCT aaNVDICICH | TNEQCOSE RAnkhl AD~A mmflh TAAERiD A~ | N e | L o L [T, (PSRRI




Access to Station Processing

Results in the OSD




131 OSD Access

* OSD Services
> Expose http endpoints to store and retrieve data
o Station Reference COI Service
> Waveforms COI Service
o Signal Detection COI Service
° etc.

* Master COIl Data Client
> Python-based

> Allow researchers to access Common Object Interface (COI) objects within the system via a
command line interface (CLI) that accepts input arguments for data queries

> Connects to COIl web service interfaces of the OSD (which are returned as JSON objects)

> Invokes GET endpoints of the Station Reference COI Service, the Waveforms COI Service, and the Signal Detection COI
Service, and POST endpoints of Signal Detection COI Service

° Prints and/or stores the parsed JSON object into a Python COI object
> Writes associated CSS flat files and performs some limited visualization
> Meant to be extensible by Researchers




14 1 Example: Retrieve MKOI| Waveforms

Use Python CLI to find recently acquired MK01 Channel Segments

|In [10]: g M| %%bash -5 "SMASTERCOI" "StimelHourZgo" "StimeNow" "Smk0l shz" "SwaveformRepo"
python $1/coidataclient.py -mode waveforms -start time 52 -end time $3 -id 54 -hostname 55 -plot True

Use the COI

The OSD

Request \ GET: Requesting h

hannel-id=3f174

‘mechanisms/cbj
ime=2018-02-21

ravefo

—02-217T

1—wWave EC:K.S:'::L"JE
LI D e CITLB R o0f EoiNone Iregrao.oms
Figure (B00x5350)

_____ waveformms
Summary of channelId: 3f174558-cff8-3aba-bea2-39f3b2b28b30
ReSUltS creationInfo.creationTime: 2019-02-21T07:38:28.80753302
creationInfo.creatorName: waveforms-repository
\ creationInfo.softwareInfo.name: waveforms-repository

creationInfo.softwareInfo.version: 0.0.1
endTime: 2019-02-21T07:36:189.8752

id: 56adlb&l-le54-4c65-be3T-ab3ebT466516
name: MEQ1/SHZ RCQUIRED

startTime: 2019-02-21T06:38:202Z
timeseries: Data was too long to display.
timeseriesType: WAVEFCORM

type: ACQUIRED




15 I Plot the Returned Waveform

Plot MK01 acquired waveform and psd

In [12]1: M| #shov the plot
img = mpimg.imread{'waveforms.png")
plt.figure (figsize=(10, 12),dpi=150)
imgplt = plt.imshow (img)

plt.show ()
0
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g &
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16 I Example: Retrieve Signal Detections

In [13]: %%bash -s "SMASTERCOI" "StimelHourZAgo" "StimeNow"™ "SsignalRepo"”
python 5$1/coidataclient.py —mode signal detections —start time $2 -end time 53 -hostname 54

()
m
.
=]

hysical

nitoring

W=
(=)

ct-storage-distribution/signal-detectio

ORI T
3B%3020Z

id: e89lc2cea-Tf£93-4726-9ea5-843d05TdecZe
monitoringOrganization: Organization
stationId: fcb0%9e86-003a-4e86-8el3-4balf2fc003f

creationInfoId: 00000000-0000-0000-0000-000000000000
id: d7ed7625-b30d-43a3-8ale-248E5bE10bdd
monitoringCrganization: Organization

stationId: 4bbff9eT76-ca75-4540-8a70-6dd0bdb25ala

creationInfeId: 00000000-0000-0000-0000-000000000000
id: 381282b3-4862-4ad4-ab24-1c283d1d4fE808
monitoringbrganization: Organization

stationId: €ble0154-8b59-4820-84a5-f19cbT2ffebf

[P SN . SRR g ik B T 2 T AT AT A TAT AT AN 2N TATATEN A R4 TATa N 2T T4 AN 2 T4 6Tl atalalalatalatal



17 1 Show Signal Detection Hypotheses

In [14]: M| #Use a Signal Detection ID from the results of the previous cell's guery
signal detection id = "e%lc2c6a-T7f93-4726-9ea5-843d057dec2e"™

In [15]: M| %%bash -= "SMASTERCOI™ "$signal detection id" "$signalRepo”
pyvthon $1/coidataclient.py -mode signal detection hypotheses -id $2 -hostname $3

1
! [ VA Ped
1 _ 1IN £ 1 il
10 1IN 1N A i
1 I ndm 11 ) ilied
A\ 11 1_I / - alili.
P Y B RN ]
—————————————————— 0 0 0 000 0 B
G i I 1R IRy
ot
Al Bl
|
il
1
'
GET: Requesting http://osd-signaldetection-repositorv-service:8080/mechanisms/object-storage-distribution/si
gnal-detection/signal-detections/eflcZcea-T£93-4726-92a5-843d057dec2é
_____ signal detection hypotheges =~
creationInfold: 00000000-0000-0000-0000-000000000000
featureMeasurements:
{
"id": "eZaBdcc2-5fd0-477e-991d-BlcaBf9dBBeg”,
"channelSegmentId"”: "ate%9decd-db62a-4bfa-B6ad4-86edb&5362bE",

"measurementValue™: {
"wvalue™: "UNENOWN",
"confidence™: 1.0

Arrival Time of First

. . 1,
S]gnal DeteCtlon "featureMeasurementType™: "PHASE"
Hypothesis .

{
"id": "aS7b9c9f-6012-4991-909c-0fe2ab&02d31",
Kz e N il © S 6 ZDE ™,
"measurementValue™: {
"value™: "2019-02-21T06:52:02.975Z",
"standardDeviation™: "PTO0.177589089225"
)f
"featureMeasurementType™: "ARRIVAL TIME"
}

id: 870bl73d-739b-4%aa-azef9-2efB8clld6dcz
parentSignalDetectionld: e9lcZcea-Tf33-4726—%9ea5-843d057dec2é6
rejected: False

signal detection hypotheses




18

Show Signal Detection Hypotheses (2)

Slowness and Azimuth
Measurements (from FK)

Arrival Time of Second
Signal Detection
Hypothesis (after AIC)

rejeccea: raise
_____ signal detection hypotheses =~ =~ = _J
creationInfold: 00000000-0000-0000-0000-000000000000
featureMeasurements:

{
"id": "28dfb4e6-0c06-46T76-acc89-cB83d7d07b37e",
" J "
"measurementValue™: {
"referenceTime": "20193-02-21T06:50:21.130874Z",
"measurementValue™: {
"yvalue™: 4.0091900958841249,
"standardDeviaction™: 0.39545891407240613,
"units"™: "SECONDS FER DEGREE"
¥
} r
"featureMeasurementType": "SLOWHESS"™ A“
}
{
"id": "5ddb724d-c9e4-4020-9929-e7230£50e22d7",
"channelSegmentId™: "le2l6f05-cada-45dd-b06f-4lecddE62d4s5”
measurementvalue”:
"referenceTime™: "2013-02-21T06:50:21.130874Z",
"measurementValue": {
"value"™: 56.30893247402023§,
"standardDeviation™: 5.653840741165415,
"units": "DEGREES"™
}
e
\:#eatureHeasurementType": "SOURCE_TO RECEIVER RZIMUTH" AJ
}
{
"id": "e2aBdcc2-5fd0-477e-991d-81ca8f9dE88e8",
"channelSegmentId": "abeSdecd-d&2a-4bfa-856a4-856edbb&5362bE"Y,
"measurementValue™: {
"value": "UNENOWH",
*confidénge™: 1.0
e
"featureMeasurementType™: "BHASE"™
}
i
"id": "baaBeca7-5071-4d0%-b331-db8b32124ad3",
o RS ST B it © " |
"measurementValue™: {
"value™: "2019-02-21T06:52:02.450Z",
" "standardDeviation™: "PT0.175093735"
e
"featureMeasurementType™: "ARRIVAL TIME"
}

id: 2dlc4f15-d54e-483f-9fd1-3f940791%9e3b
parentSignallDetectionld: eS9lc2cba-7f93-4726-9=2a5-843d057dec2s
rejected: False
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20 I Processing Services

Data
Processing
Partition

API Analyst
PSC ’ Gateway < Workspac:
momml Waveforms Eleg:g;\'
Qc : .
* “Control” services expose endpoints for
...... ——{ Fitter claim check (OSD references) or
; Interactive | ) .
service L[ ) streaming data
m calls | Beam .
"""" bt > waveform-qc-control-service
m‘ | Detection > filter-control-service
> beam-control-service
T Amplitude > signal-detector-control-service
‘ ’ o fk I i
ocation -control-service
— T =& E— o fp-service
\ Service &l e B . _ g _ _ .
l l l -—— -l-'k& - - Access signal-detection-association-control-service
> event-location-control-service
col
L }'_ Client




21 I Example: Access Feature Prediction Service

Compute FeaturePredictions from source and receiver locations (streaming)

Path /feature-measurement/prediction/for-source-and-receiver-locations
Method POST
Computes and returns feature predictions based on an event location (latitude, longitude, depth, and time) and
Summary - : ; . ; :
multiple receiver locations (latitude, longitude, depth, and elevation).
Computes and returns FeaturePrediction COIl objects based on a list of FeatureMeasurementTypes of the
Description predictions to calculate, a source EventLocation, one or more receiver Locations, a PhaseType, a named earth
model, and a potentially empty list of prediction corrections. ...
Request T S
Content Type application/json or application/msgpack

Request Body

1.featureMeasurementTypes - List of FeatureMeasurementType COl enumerations describing the types of feature
predictions to calculate.

2.sourcelLocation - An EventLocation COI object describing the location of an event producing a signal.
3.receiverLocations - A list of Location COIl objects. This operation uses these locations to compute
FeaturePredictions of signals produced by an event at the provided sourcelLocation.

4.phase - A PhaseType COl enumeration describing the type of signal for which this operation will calculate
predictions.

5.model - The String name of an EarthModel used to calculate the predictions.

6.corrections (optional) - List of FeaturePredictionCorrectionDefinition COI objects describing the corrections to
apply to the prediction. The list can be omitted if no predictions are requested.

7.processingContext - A ProcessingContext COIl object describing where this feature prediction occurs within the
processing workflow.

Response
Content Type

application/json or application/msgpack for status 200 responses
text/plain for non-status 200 responses

Response Body

featurePredictions - List of FeaturePrediction COIl objects computed from the parameters provided in the request
body.




22 I Example: Request Magnitude Corrections

Set up the data - ||||||
"featureMeasurementTypes [

Request
\ [ "featureMeasurementTypeName": "MAGNITUDE_CORRECTION"

sourceLocation" |
"latitudeDegrees" : 0.0,
"longitudeDegrees" : 0.0,
"depthKm" : 50.0,
"time" : 0.0
}I
"receiverLocations" : [%s],
"phase" : "%s",
"model" : "ak135",
"corrections" : [],
"processingContext" : {
"analystActionReference" : null,
"processingStepReference" : {
"processingStagelntervalld" : "65054172-557f-42ac-894f-941cf55ca5f2",
"processingSequencelntervalld" : "67c8ef40-d6b4-41d3-a825-733cc22391be",
"processingStepld" : "0817a095-4a1f-4d8f-8897-3d55777c70b5"
}I

POST to Service "storageVisibility" : "PUBLIC"

}
""" % (stadata, phase)
#print(data)

response = requests.post("http://testbed:9203/feature-measurement/prediction/for-source-and-receiver-
locations", data, verify=True)

#print(response)
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Plot the Magnitude Corrections for a Range of Distances

In [58]: M| # P Phase
LONGITUDE MIN = 0.0
LONGITUDE MAX = 100.0
NUM SAMPLES = 100
phase = "B"
longitudes = np.linspace (LONGITUDE MIN, LONGITUDE MAX, NUM SAMPLES)
corrections = findCorrections (phase, longitudes)
blt:.fig'ure (Eig=ize=(14,10))
plt.plot (np.array (longitudes), np.array(corrections) )
plt.xlabel ("Distance (degrees)')
plt.ylabel ("Magnitude Correction')
plc.ylim([-2,6])
ple.title("Veith & Clawson 1972 mb corrections (source depth 50 km) ')

Cut[538]: Texc (0.5, 1.0, 'Veith & Clawson 1972 mb corrections (source depth 50 km) ')

Veith & Clawson 1972 mb corrections (source depth 50 km)

Magnitude Correction
Lt

-1

-2 T T T u T
o 20 40 &0 B0

Distance (degrees)
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END




