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Processing Sequence Control



6 Processing Sequence Control in Apache NiFi

Inside - Home

* Most Visited Getting Started

DATAFLOW

NiFi x

0 hi dsil.sandia.gov:9101/nTfif?processGroupid= root&co rn ponentlds= 1 1d69a02- b443 -35: 400

: ES E)E5 1. 1,

Q Search IIR CD E

313 M 6 ig 160,500 (612.8 MB) * 2 0 99 1 A 0 \,„ 0 vo 1 * 0 0 0 0 0 ? 0 06:40:17 UTC

() Navigate

I:1

t Operate

Multiple components selected 111,- Interval input
3

To Input Interval

rc Queued 0 (0 Ives).

NO Processing Sequence Control

0 0p63.0 0 0 O

Queued 0 (0 bytes)
A In 1 (0 bytes) 1

Read/Write 0 bytes 0 bytes

5 min

5 min

Out 0 0 (0 bytes) 5 min

00000

NiFi Flow POIMERED ey
APACHE HIFI op



7 Processing Sequence Control

To input Interval

Queued 0 (0 bytes)

input interval

From interval Available

To Sequence input

Queued 0 (0 bytes)

Data Availability Sequence

►

Station Processing Sequence

0 0 lir- 11 0 0

Queued 0 (0 bytes)

0 0 0

Queued

1.45 160 0

0 (0 bytes)

In 1 (0 bytes) 1 5 min IIt 1 (0 bytes) y 1
Read/Write

Out

0 bytes / 0 bytes

3 --. 1 (0 bytes)

5 min

5 min
Read/Write

Chit

0 bytes / 0 bytes

2 — 11 (0 bytes)

0 0 Th0 00 "'0

/
From Interval Unavailable ►

Queued 0 (0 bytes)
From Interval Failure

Queued 0 (0 bytes)

41

From Sequence Success

Queued 0 (0 bytes)

D

5 min

5 min

5 min

1§1
1.

► LogSequenceSuccess
LogMessage 1.7_0.3.2.0.0-520
org.apache.nifi - nifi-standard-nar

11 (0 bytes)

D

5 min

Read/Write 0 bytes / 0 bytes

Out 11 (0 bytes)

5 min

5 min

Tasks/Time 11 / 00:00:00.001 5 min

00 00 ?0 1
Name success

  ► LogintervalUnavailable
LogMessage
org.apache.niti

In

1.7.0.3.2.0.0-520
- refi-standard-nar

0 (0 bytes) 5 min

LoglntervalFailure
LogMessage
org.apachesafiIn

1.7.0.3.2.0.0-520
- nifestandard-nar

0 (0 bytes) 5 min

Read/Write 0 bytes / 0 bytes 5 min Read/Write 0 bytes / 0 bytes 5 min

Out 0 (0 bytes) 5 min Out 0 (0 bytes) 5 min

Tasks/Time 0 / 00:00:00.000 5 min Tasks/Time 0 / 00:00:00.000 5 min

From Sequence Failure ►

Queued 0 (0 by.terr

Queued 0 (0 bytes)

0, RouteOnSignalDetection
RouteOnAttribute 1.7.0.3.2.0.0-520
org.apache.nifi - rafi-standard-nar

In 11 (0 bytes) 5 min

Read/Write 0 bytes / 0 bytes

Out 0 (0 bytes)

Tasks/Time 11 / 00:00:00.002

Name Has Signal Detections

Queued 0 (0 bytes)

♦

5 min

5 min

5 min

Ej ► LogSequenceFailure
LogMessage 1.7.0.3.2.0.0-520
org.apache.nifi- nifi-atandard-nar

In 0 (0 bytes) 5 min

LogSignalDetectionsFound
LogMessage
org_apachendi

In

1.7.0 3.2.0.0-520
- nifi-st ndard-nar

0 (0 bytes) 5 min

Read/Write 0 bytes / 0 bytes 5 min Read/Write 0 bytes / 0 bytes 5 min

Out 0 (0 bytes) 5 min Out 0 (0 bytes) 5 min

Tasks/Time 0 / 00:00:00.000 5 min Tasks/Time 0 / 00:00:00.000 5 min



8 Station Processing Sequence

Up00te/Mt/10.e

Iv 1 (0 bwes1

Read/Wnte 0 Pyles f 0 bytes

Out 1 /0 Wee)

TosuNTIme 1 / 0020:01000

I:, . ndateottribute 1 70 320 0-5-20
IT..._ , RauteOnSignalDelectkno

•--- Routethurdintkno 1 7 0.3.20.0-520

to 1 0 One, 5 nun In 11 Mbytes) 5 min
time inemexhod

ReadJWUM

Om

0 kw, / 0 bytee

110 Owes',

S ,n

S nen
...Iwo. 0 kW,/ Obyte•

Out 11 (0 bytes)

S nun

S nun
pueued CO bees).

Teske/Time 1 / 00:011:00.1300 S nun Tealte.,Trme 11 i 00.00:00002 5 min

To St, W1w1
Queued 0 ID ,,tes

WaveformQoProcesstngStepSequence

Input 00,7000

From Step Success

To Sequenuelnput

queued 0 IES,

From Step Success

Queued 0 0 awes.

WaveformFittermgRooessingStep

To

Name

Queued

St, Input

Bocce.

0 bres

Eleamformingh

From Step Sue,. To Sequeocelnput From Slep Semen
Queued 0roeyae Name emcees • Queued 0 breal

Queued 0 , r)

SignaloetectionProcesaengSlep

To Seep Awe

Name Hee Signal ()emulous

Queued OM bre.).

FkPoocessingitsp

From StepSumes

Queued 0 (O 

•

•

by.tes).

007000 0 0 7 _ 0 D 7000 0 0 r• 11 I.. 0 0 0

Queued nroMreU Queued o (0 b)1•111) Queued 0 (0 bytes) Queued 0 (0 bytes) Queued 0 (0 bytes)
In I Id bytes) 1 In 1 (0 bytes) — 1 5 n In 1 (0 Owes) —• 1 tn 1 10 bytes) — 1 In 0 (0 bytes) —1 5 nn
Read/Wme bytes/ 0 bytes Read/Wnte bytes / bytes Reed/Wnte bytes bytes Reed/Wnte ObpelObyts Read/Write 0 bytes / bytes 5 mu
Out 2 — 1 (0 bytes) Out 2 — 110 bytes{ , Out 2 Wes) Out Out 2 — 0 10 bytes) 5 rr,11

00000 0 0 0 0 0 00000 0 0 0 0 0 0 0 0

From Aep Failure

Queued 0 O bdes

From Stop Failure Sequence
Queued 0 (O bres) Failure

— \
From Seep Fmk.

Queued 0 {0 bytes),



9 Beamforming Processing Step

-E-0 ► Step input

Queued 0 (0 byres)

V

Log B earnfonm ingStart
Logiviessage 1.7 0.12.1ff-520
ort.a pache.rA - nifx-Martthrd-nai

irr 1 (0 bytes.)

Read/Wiite 0 bytes / bytes

Out 1 bytes)

Tasksairne 1 / 60:00:30.000

Narne success-

Queued 0 (.0 tryies1

5 min

5 min

5 min

5 min

InvokeBearnforrningProcessar
InyokeBeamformingPracessor 5.5.0-5NAP_
gms.e3iarethmenhanisms.procesaing-seaue_.

In 1 (11:1 bytes) 5 min

Read/Write a bytes / 6 bytes 5 mat

Out 1 (0 byres) 5 min

Tasksaime 1 f 00:OO:01.207 5 rmn

Name failure Name success

Queued 0 (0 bytes'e Queued 0 (0 byres)

  le/

..L11 LoggeamformingFailure
LogiViessage 1.7.0.3.10.0-52U
.ang.apachesiifi - nifi-stan.derd-naf

LogBea rnforrni ngsuccess
Logklessage I .71.3.211-520
ormapache.aifi - nifi-staridard-riar

D 0 bytes) 5 min ]n 1 (0 bytes) 6 min

Read/Write 0 bytes / bytes 5 min ReadeWrite 0 hytes 0 bytes 5 rnin

Dirt 0 (0 bytes) 5 min Our 1 (0 bytes 5 min

Tasks/Time 0 001010.000 5 min Tasks/Time 1 e' 00:0310.000 5 min

Nanae success Name success

pueue-d 0 (0 byres) .Queued 0 +1 bytes). i

 P+   + 
— --

0 OF Step Failure LT4 ) . 1 . s tep Success

1

•



Automatically Terminate Relationships

failure

Unsuccessful execution of QC Control Service

success

Successful execution of QC Control Service

10 InvokeBeamformingProcessor Configuration

SET1ING SCFIEDUUNG PROPERTIES CORIMENTS

Name

invokeBeamforming Processor

Id

600e464e-cf 31 -35ca-hl b-4d c7Oci Sfl 78e

iype

invokeBeamfc rming Processor 6.5.0-SNAPSHOT

Bundle

gms. s hared .m echa n isms.processin g-s equen ce-cont roll er. pro...

Penalty Duration

30 sec

Bulletin Level

WARN

Yield Duration

1 sec

htip:firbeam-control-service:8080/signal-enhasicementibes—

pueued 0 (0

•



11 InvokeBeamformingProcessor NiFi Data Provenance

NiFi Data Provenance

Dispfayi rig 510 of 510

Oldest event evailabfel 02/20/2019 07:00:14 LtTO

by component name

Two 'Irrackfik Uuid

▪ D2/21/2019 06:59:21.094 UTC

▪ 02/21/2019 06:59:21.094 UTC

02/21/2019 06:54:22.028 ITC

02/2112019 06:54:22.028 UTC

02/21/2019 06:49:21.317 L/TC

02/21/2019 06:49:21.317 UTC

02/21/2019 06:44:21.028 UTC

02/21/2019 06:44:21.028 UTC

02/21/2019 06:39:21.356 UTC

02/21/2019 06:39:21.355 UTC

02/21/2019 06:34:21.538 ITC

02/21/2019 06:34:21.538 UTC

02/21/2019 06:29:21.413 UTC

02/21/2019 06:29:21.413 UTC

D2/21/2019 06:2420.915 UTC

02/21/2019 06:24:20.914 UTC

02/21/2019 06:19:20.818 UTC

02/21/2019 06:19:20.818 UTC

D2/21/2019 06:14:20.759 UTC

D2/21/2019 06:14:20.758 UTC

02/21/2019 06:09:21.486 Ult

02/21/2019 06:09:21.4136 UTC

02/21/2019 06:04:20.732 UTC

D2/21/2019 06:04:20.732 UTC

ATTRI BUTESJA ODIFI ED

SEND

ATTE I BIfTES_h+EO DI FI ED

SEND

ATTR I BUTES_M OD I FIED

SEND

ATTR I BUTES_M DI FI ED

SEND

ATTRI BUTES_M DOI FIED

SEND

ATTR I BUTES_M OD I FIED

SEND

ATTR I BUTES_M OD I FIED

SEND

ATTR I BUTES_M OD I FI ED

SEND

ATTRI BUTELMODI FIED

SEND

ATTR I BISf ES_h+EOtSi FIED

SEND

ATTR I BLITES_M OD I FIED

SEND

ATTR I BUTES_M OD I FI ED

SEND

Plovenance Eve.
eE

eE

ATTRIBUTES CONTEHT

keE

keE

keE

DETAILS

Tune Parent FIowFiles (I))
keE02/21/2019 46: 54:22.02B UT C

No parems
keE

Event Duration

No value set Child FlowFiles (0) keE

Lineage Duration

00:00:50.024

No children keE

keE

keE
TYPe
ATTRIBUTES_MODIFIED keE

keE
Flownle TJuid

ee095cd3-ee5f-4.ce7-954c-61ff0a5e6027 keE

keE
File Size

0 bytes keE

keE
Component Id

600e464e-of31-3Sca-hl bb-4dc713d8f1The keE

keE
Component Name

lrivokeBeamforrningProcessor keE

keE

keE

OK eE

1f54931c-aa38-40db-84T7-ei60042375alf bites Trwaelleamforrn(nyProcessOr 1nvokeE

n on7 rrr VITDIDI TEC • anniticr. -111Z000,M A.4,13 OA - ..D.



Access to Station Processing
Results in the OSD



13 OSD Access

OSD Services

Expose http endpoints to store and retrieve data

O Station Reference COI Service

O Waveforms COI Service

O Signal Detection COI Service

O etc.

Master COl Data Client

O Python-based

O 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 COI 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

O Writes associated CSS flat files and performs some limited visualization

O Meant to be extensible by Researchers



14 Example: Retrieve MKO I Waveforms •

Use Python CLI to find recently acquired MK4:11 Channel Segments

IIn [10]:

Use the CO ir
Client

The OSD
Request

Summary of
Results

H %%hash -s "$MASTERCOI" "$time1HourAgo" "$timeNow" "$mkOl_shm" "$waveformRepo"
python $1/coidataclient.py -mode waveforms -start_time $2 -end_time $3 -id $4 -hostname $5 -plot True

  I \./ I/  1

I I I / I ( 

III 11\/1 I\ \ :I: .

1111111  )

  I I I I  

. 1.1 I:I:1:1.1. ..:. Geophysical

  11:11111:1:1:1:1:1:1:1:1:1 I Monitoring

l'1:1:1'1' System

,I:1:' I

:I:1' -

:1'1

:I

GET: Requesting http://osd-wayeforms-repository-service:8080/mechanisms/ohject-storage-distrihution/waveforms/channel-seg

ment?channel-id=3f17455B-cffB-3aba-bea2-39f9h2h213h30&start-time=201.9-02-21T06%3A313%3A2OZEcend-time=201.9-02-21T07%3A38%3A20

Z&with-waveforms=true

st:2U113-02-21TU5:38:2UZ et:None treq:25.0ms

Figure(800x550)

waveforms

channelld: 3f174558-cff8-3aha-bea2-39f9h2h28h30

creationInfo.creationTime: 2019-02-21T07:38:28.807530Z

.14441411 

creationInfo.creatorName: waveforms-repository

creationInfo.softwareInfo.name: waveforms-repository

creationInfo.softwareInfo.version: 0.0.1

endTime: 2019-02-21T07:36:19.975Z

id: 5Ea41hE1-1e54-40E5-hc37-a63e674-6-6516

name: MK01/SEZ ACQUIRED

startTime: 2019-02-21T0,5:38:20Z

timeseries: Data was too long to display.

timeseriesType: WAVEFORM

type: ACQUIRED



15 Plot the Returned Waveform

Plat MKO1 acquired waveform and psd

In [12]: H Oshow the p/ot

img = mpimg.imreadCwaveformm.png')

plt.figure[figeize=(10, 12),dpi=150)

imgplt = p1t.imehow(img)

p1t.showq)
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16 Example: Retrieve Signal Detections

In [13]: Wpash -s "$MASTERCOI" "$time1HourAgo" "$timeNow" "$signalRepo"

python $1/coidataclient.py -mode signal_detections -start_time $2 -end_time $3 -hostname $4

I

I

I

1 \./ 1/

I 1 1 / I (

I I_ 1 1\1. 1 I\ \ :I: .

I 11111 ) I

11 I I / . :I:I:. .

. . 1.1 1:1:1:1.I.

:1:111:1:11111:1:111:1:1:1 I

" 1'1 I:I:1:1'1' '':'

' I '

:I:1'

:1'1

II '

- 1

Geophysical

Monitoring

System

(GET: Requesting http://osd-signaldetection-repository-service:80130/mechanisms/ohject-storage-distribution/signal-detectio

nisignal-detections?start-tirae=2019-02-21T0a3A38%3A2OZ&end-time=201.9-02-21T07%3A313%3A2OZ

creationlnfold: 00000000-0000-000O-OCOO-000000000000

id: eg1c2cfia-7f93-472E-gea5-843d057dec26

monitoringOrganization: Organization

stationId: fchegegfi-003a-4e88-8e13-4hagf2fcgg3f

 signal detections

creationlnfold: 00000000-0000-0000-0000-000000000000

id: d7Ed7625-11.30d-43a5-8a16-248851381ghdd

monitoringOrganization: Organization

stationId: 4hhfge7E-ca75-4540-8a7O-Eddehdh25ala

 signal detections

creationlnfold: 000000100-0000-000O-OCOO-000000000000

id: 381282h3-4862-4ad4-a824-1c283d1df8109

monitoringOrganization: Organization

stationId: 03160154-811.59-4820-84a5-f190372ffeEf

 signal detections
nononnon_onnn_onno_nono_nonnonnononn



17 Show Signal Detection Hypotheses •
In [14]: H ¡Use a Signal DMtection ID frym the results of the previous cell's query

signal_detection_id = "eg1c2cEa-7f93-472E-gea5-843d057dec26"
L

In [15]: H %%bash -s "$MAETERCOI" "$signaldetectionid" "$signalRepo"

python $1Icoidataclient.py -mode signaldetectionhypotheses -id $2 -hostnamm $3

Arrival Time of First
Signal Detection
Hypothesis

1 \I it I :•:

:I: •1
1\71(

1_ 1 1\II 1\ \
1 1 11111 ) I :I:•:

11 11 / • :I:1:• •
• • 1•1 1:1:1:1•1• Geophysical

Monitoring

"1'1 I:I:1:1'1' System

' 1 '
:I:1' -
:1'1
:I -

GET: Requesting http:Hosd-signaldetection-repository-service:8080ImechanismsIohpect-storage-distributionIsi

gnal-detectionIsignal-detectionsIe91c2c6a-7f93-4726-9ea5-843d057dec26

signal detection hypotheses

creationInfoId: 00000000-0000-0000-0000-000000000000

featureMeasuremmnts:

{

"id": "e2a8d0c2-5fd0-477e-991d-81ca8f9d88e8",

"ChannelSegmentId": "a6egdecd-d62a-41afa-86a4-86edb65362158",

"measurementValue": {
"value": "UNKNOWN",

"confidence": 1.0

},

"featureMeasuremmntType": "PHASE"

"id": "a57b9c9f-6012-4991-909c-Ofe2ab602d31",

'^ "-' 5362b8",

"measurementValue": {

},

"featureMeasuremmntType": "ARRIVAL_TIME"

"value": "2019-02-21T06:52:02.975Z",

"standardDeviation": "PT0.1775909225"

 Of

id: 87012.173d-73915-49aa-a2e9-2ef8c10d6402

parentSignalDetectionId: eglc2c6a-7f93-4726-gea5-843d057dec26

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)

rejected: ralse

signal detection hypotheses

creationlnfold: 00000000-0000-0000-0000-000000000000

featureMeasurements:

"id": "28dfh4e6-0c06-4676-acc9-c83d7d0712.37e",
hAnnplqp,mr.nrTrip. nlem.71F,f0S-r-A4m-4SHH-1,0F1.-F-41pr-411AF1.71145.

"units": "SECONDSPERDEGREE"

"featureMeasurementType": "SLOWNESS"

measurementValue": {

"referenceTime": "2019-02-21T06:50:21.1308742",

"measurementValue": (

"value": 4.009190095884129,

"standardDeviation": 0.39545891407240E1]

"id": "5ddh724d-c9e4-4020-99e9-e799f50e22d7",

"thannelSegmentId": "1e216f05-ca4a-45dd-h0Ef-41ec4d562d45",

measurementValue":

"referenceTime": "2019-02-21T06:50:21.1308742",

"measurementiralue": {

"value": 56.30993247402023E,

"standardDeviation": 5.653840741165415,

"units": "DEGREES"
}

),
"featureMeasurementType": "SOURCETORECEIVERA2IMUTN"

"id": "e2a8dcc2-5fd0-477e-991d-81ca8f9d88e8",

"thannelSegmentId": "a6e9decd-d,52a-4bfa-86a4-8Cedb,55362b8",

"measurementValue": {

"value": "UNKNOWN",

"confidence": 1.0

},
"featureMeasurementType": "PEASE"

"id": "baa8eca7-5071-4d09-b931-db8h32124ad3",

"measurementValue": {

"value": "2019-02-21T06:52:02.4502",

"standardDeviation": "21'0.17509373S"

},
"featureMeasurementType": "ARRIVALTIME"

id: 2d1c4f15-d54e-483f-9fd1-3f9407919e3b

parentSignalDetectionld: e91c2c6a-7f93-4726-9ea5-843d057dec2,5

rejected: False



Access to Processing Services



20 Processing Services

Data
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• "Control" services expose endpoints for
claim check (OSD references) or
streaming data

• waveform-qc-control-service

• filter-control-service

• beam-control-service

• signal-detector-control-service

• fk-control-service

• fp-service

• signal-detection-association-control-service

event-location-control-service



21 Example:Access Feature Prediction Service

Compute FeaturePredictions from source and receiver locations (streaming)

Path /feature-measurement/prediction/for-source-and-receiver-locations

Method POST

Summary
Computes and returns feature predictions based on an event location (latitude, longitude, depth, and time) and
multiple receiver locations (latitude, longitude, depth, and elevation).

Description
Computes and returns FeaturePrediction COI objects based on a list of FeatureMeasurementTypes of the
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
Content Type

application/json or application/msgpack

Request Body

1.featureMeasurementTypes - List of FeatureMeasurementType COI enumerations describing the types of feature
predictions to calculate.
2.sourceLocation - An EventLocation COI object describing the location of an event producing a signal.
3.receiverLocations - A list of Location COI objects. This operation uses these locations to compute
FeaturePredictions of signals produced by an event at the provided sourceLocation.
4.phase - A PhaseType COI enumeration describing the type of signal for which this operation will calculate
redictions.p

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 COI 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 COI objects computed from the parameters provided in the request
body.



22 Example: Request Magnitude Corrections

Set up the
Request

POST to Service

data = """{
"featureMeasurementTypes" : [

( il"featureMeasurementTypeName": "MAGNITUDE CORRECTION"  )
],
"sourceLocation" : {
"latitudeDegrees" : 0.0,
"IongitudeDegrees" : 0.0,
"depthKm" : 50.0,
"time" : 0.0

},
"receiverLocations" : [%s],
"phase" : "%s",
"model" : "ak135",
"corrections" : [],
"processingContext" : {
"analystActionReference" : null,
"processingstepReference" : {
"processingStagelntervalld" : "65054172-557f-42ac-894f-941cf55ca5f2",
"processingsequenceIntervalld" : "67c8ef40-d6b4-41d3-a825-733cc22391be",
"processingStepld" : "0817a095-4alf-4d8f-8897-3d55777c70b5"

},
"storageVisibility" : "PUBLIC"

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

1
1
1
I
1
Ir

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

1

_I

#print(response)



23 Plot the Magnitude Corrections for a Range of Distances •
In [58]: H P Phase

LONGITUDE_MIN = 0.0

LONGITUDE_MAX = 100.0

NUM_SAMPLES = 100

phase = "P"

longitudes = np.linspace(LONGITUDE_MIN, LONGITUDE_MAX, NUM_SAMPLES)

corrections = findCorrections(phase, longitudes)

Ot.figure(figsize=(14,10))

plt.plot(np.array(longitudes), np.array(corrections))

plt.xlahel('Oistance (degrees)')

plt.ylahel('Magnitude Correction')

plt.ylim([-2,61)

plt.titlerVeith & Clawson 1972 mb corrections (source depth 50 kmp)

Out[58]: Text(0.5, 1.0, 'Veith & Clawson 1972 rnh corrections (source depth 50 km)')
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