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Pierre Villard // @pvillard31

Customer Engineer @ &) Google Cloud
Committer and PMC member for Apache NiFi (in the community since 2015)

Twitter/Github - @pvillard31
Blog - https://www.pierrevillard.com/



NiFi - a software developed 13y ago by the NSA

v~\g,ECURIrl,

2006
NiagaraFiles (NiFi) was first incepted at the National Security Agency (NSA)

%
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— November 2014
evbator NiFi is donated to the Apache Software Foundation (ASF) through NSA’s

Technology Transfer Program and enters ASF’s incubator.

- @ July 2015
n I ms’ NiFi reaches ASF top-level project status



What is NiFi used for?

Regional Core
Infrastructure Infrastructure
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https://nifi.apache.org/minifi/
https://nifi.apache.org/
https://nifi.apache.org/

The NiFi ecosystem

[ ] NiFi - Powerful and scalable directed graphs of data routing, transformation, and system mediation logic.

[ ] MIiNiFi (Java version) - Complementary data collection approach that supplements the core tenets of NiFi in dataflow
management, focusing on the collection of data at the source of its creation.

[ ] MIiNiFi (C++ version) - The C++ implementation is an additional implementation to the one in Java with the aim of an even
smaller resource footprint. Perspectives of the role of MiNiFi should be from the perspective of the agent acting immediately
at, or directly adjacent to, source sensors, systems, or servers.

[ ] NiFi Registry - Complementary application that provides a central location for storage and management of shared resources
across one or more instances of NiFi and/or MiNiFi.

[ ] NiFi C2 Server - Command and control server to manage many disparate agents running on all sorts of devices, to coordinate
their work and to push out revised flows/configurations.

[ ] NiFi Fluid Design System - Atomic reusable platform providing consistent set of UI/UX components.



300+ processors for deeper ecosystem integration
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The Apache way: community over code

Subscribe to the mailing lists:

Open and comment JIRAs:

Contribute code:

Get involved in the code review process:

https://nifi.apache.org/mailing lists.html

users@nifi.apache.org & dev@nifi.apache.org

https://issues.apache.org/jira/projects/NIFI

https://nifi.apache.org/developer-guide.html

https://cwiki.apache.org/confluence/display/NIFl/Contributor+Guide

https://issues.apache.org/jira/projects/NIFl/issues/

https:/github.com/apache/nifi

https://github.com/apache/nifi-registry

https://github.com/apache/nifi-minifi

https://github.com/apache/nifi-minifi-cpp

https://github.com/apache/nifi-fds



https://nifi.apache.org/mailing_lists.html
https://issues.apache.org/jira/projects/NIFI
https://nifi.apache.org/developer-guide.html
https://cwiki.apache.org/confluence/display/NIFI/Contributor+Guide
https://issues.apache.org/jira/projects/NIFI/issues/
https://github.com/apache/nifi
https://github.com/apache/nifi-registry
https://github.com/apache/nifi-minifi
https://github.com/apache/nifi-minifi-cpp
https://github.com/apache/nifi-fds

The Apache NiFi community in few numbers

535+ members on the Slack channel
260+ contributors on Github across the repositories
45 committers in the Apache NiFi community
Apache NiFi 1.10.0 to be released soon (RC vote in progress!)

1M+ docker pulls of the Apache NiFiimage



Visual quality inspection:
Detect broken cookies



The ML spectrum in GCP

Q AutoML
/

v
+ Google Trained Models
TensorFlow
V = -—-:—,'
T Scale, No-ops
i Infrastruct
=D = nirastructure Cloud clsiid Cloud Cloud
e Translat Vieion Natural Speech
_ TPU -7 years e Language
i = ahead of GPU in
. S e terms of
price/performance
Use/extend OSS SDK Build custom models Use pre-built models

ML researcher

Data Scientist

App Developer




Continuous model retrain

Ingest data

—Q

Model training /

serving / export

Y

Detect defect

Automatically train customized ML models in the cloud
Efficiently acquire images, label images, deploy model and run inference
Continuously refresh models using fresh data from the production lines




Architecture #1 - training & inference in the cloud

MiNifi &2
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Architecture #2 - training in the cloud & inference at the edge

MinNifi2

MQTT

/ Google Cloud \
Pub/Sub 9

Google Cloud
Vision

Google Cloud
loT Core

\ Y Google Cloud /




Collect & label data to initialize a dataset



Register my device in Google Cloud loT Core

Google Cloud Platform

?ﬁ’ loT Core

Registry details
Devices
Gateways

Monitoring

e aceul9 v

Q

Devices -+ CREATE A DEVICE @ DELETE

Registry ID: aceu19registry

europe-west1

Devices are things that connect to the Internet directly or through a gateway. Learn more

= Enter exact device ID

D Device ID Communication Last seen Stackdriver Logging

O my-device & Allowed 19 Oct 2019, 15:26:58 Registry default

Cloud loT Core documentation




Take pictures and send over MQTT

pi@raspberrypi:
from picamera import PiCamera
from gpiozero import LED

cat takePicture.py

v Take pictures imagePath = '/home/pi/aceul9/raspberry/pictures/picture.jpg"'
ExecutePro 0.0-SNAPSHOT
org.apache.nifi - nifi-standard-nar amber = LED(27)

In 0 (0 bytes)

Read/Write 0 bytes/ 0 bytes 1 Suteserl)

Out 0 (0 bytes) 5 mir camera = PiCamera()

Tasks/Time 0/00:00:00.000 camera.rotation 180

camera.capture(imagePath, quality = 10)

amber.off()

ListFile 0 FetchFile loTDeviceMQTT

Li 0.0-S} >1.10.0-SNAPSHOT MQTT 1.10.0
org.apache.nifi - nifi-s org.apache.nifi - nifi-standard-nar g.ap nifi - nifi-mqtt-nar

In 0 (0 bytes) 5 min In 0 (0 bytes) 5 min In 0 (0 bytes)

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

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

Tasks/Time 0/00:00:00.000

=

Tasks/Time 0/00:00:00.000

Z

Name success
Queued 0 (0 bytes)

Name success
Queued 0 (0 bytes)

Tasks/Time 0/00:00:00.000

P




Ingest images into the dataset

Google Cloud
loT Core

RECEIVE IMAGES AND INGEST IMAGES INTO DATASET

(~] ConsumeGCPubSub
| ConsumeGCPubSub 1.9.2
org.apache.nifi - nifi-gcp-nar
In 0 (0 bytes)
Read/Write 0 bytes /689.05 KB
Out 8 (689.05 KB)

Tasks/Time 8/00:04:48.428

NiFiin GCP

5 min

5 min

—

Name success
Queued 0 (0 bytes)

Name failure
Queued 0 (0 bytes)

\ v

= , PUtGCSObject
| PutGCSObject 1.9.2
org.apache.nifi - nifi-gep-nar
In 8 (689.05 KB)
Read/Write 689.05 KB / 0 bytes
Out 8 (689.05 KB)

Tasks/Time 8/00:00:04.057

e

5 min
5 min
5 min

5 min

Google Cloud
Pub/Sub

To input
= Name success
Queued 0 (0 bytes)

Ingest data into Vision Dataset

0 0»7 0 0 0

Queued 45 (2.86 KB)

> In 8(689.05KB) - 1 5min
Read/Write 0 bytes / 520 bytes 5 min
Out 0 — 0 (0 bytes) 5 min

0 0 0 070



Google Cloud Platform

@ Vision & aceul9 1ls LABEL STATS & EXPORT DATA
Il IMPORT IMAGES TRAIN EVALUATE TEST & USE Single-Label Classification
i1 Dashboard
. = Filterimages o EE
i=  Datasets All images 564
[ ] Models
Labelled 517
Unlabelled 47
= Filter labels :
NOK 135 OK(1) OK(1) OK(1) OK(1)
oK 382
o . .
OK(1) OK(1)

NOK(1) oK(1)

NOK(1) 0K(1) oK(1) 0K(1) NOK(1) NOK(1)




Configure the device



Set device mode: edge/cloud
MiNiFi

Process commands
loTDeviceMQTT ® ® % —_————
B TDeviceMQTT 1.10.0:SNAPSHOT 0 ®o0 10 M0 A0 0 | e ==L
org.apache.nifi - nifi-mqtt-nar To input > )mD\Etrﬁ:uTedMa Cactie \
5 e Smin Nme received ) Quewed  0(0byiey) mode=edge|cloud TR S - )
Read/Write 0 bytes/0 bytes 5 min Queued 0 (0 bytes) In 0 (0 bytes) » 1 5min o org.apache.nii-ni g 7
oot 0 (0bytes) R Read/Write 0 bytes /0 bytes 5min A= In 0 (0 bytes) 5min 7
out 0 — 0(0 bytes) 5min T Read/Write 0 bytes /0 bytes smin 7
Tasks/Time 0/00:00:00.000 ~ 5min e o ) smin |, 7
v0 %0000©0°20 1= i Tasks/Time 0/ 00:00:00.000 ’)nw,/
oo T T
-

Name matched
Queued 0 (0 bytes)

-
L
- » EvaluateJsonPath
EvaluateJsonPath 1.10.0-SNAPSHOT
orgapache.nifi-nifstandardnar
In 0 (0 bytes) 5min
Name config L
Read/Write 0 bytes / 0 bytes smip <
Queued 0 (0 bytes) = % ;‘b 7 ” v Name modellD
Y (Obytes) S Queued 0 (0 bytes)
. Tasks/Time 0/00:00:00.000 - - 5 min
Update configuration = e —
§ § — » RouteOnAttribute =] j ExtractText _ -~ » RouteOnAttribute
Enter the new configuration below. f you'e using MQTT.the configuration wil be P RouteOnAttribute 1 o Extract Text #115.0-SNAPSHOT RouteOnAttribute 1.10.0-SNAPSHOT
propagated to the device when it connects. Learn more - org apache nifi-if-standard nar org gpethd nifi- i standard-nor org apache nif-nfstandard nar
Format ‘1;_‘] » jfput In 0 (0 bytes) 5min In _ -~ 0(0bytes) S min In 0(0 bytes) 5min In
® g::: ” 7’ Read/Write 0 bytes /0 bytes smin L ~REad/Write 0 bytes /0 bytes 5min Read/Write 0 bytes /0 bytes 5min Read/Writ
o e out 0 (0 bytes) e T out 0 (0 bytes) 5 min out 0(0 bytes) 5min out
Configuration V2 Tasks/Time 0/00:00:00.000 =~ smin Tasks/Time 0/00:00:00.000 Smin | | Tasks/Time 0/00:00:00.000 5min Tasks/Tim
¢ /1 -
"mode": "edge’, 1 - =
“tpu “false” \ e
} \ -t Naraojcommands Name matched ’
~o Queued 0 (0bytes) = =~ Queued 0 (0 bytes)
g = =5 UL Obitse) Queued 0 (0bytes) e .
Queued 0 (0 bytes) Read/Writ
Out

Tasks/Tim

CANCEL ~ SEND TO DEVICE




Configure NiFi running on GCP



Variables

Variables

Process Group + Variables
NiFi Flow mode

Referencing Processors @

Seo MR Nelue > RouteOnAttribute
NiFi Flow bucket images-input-aceu19 o P RouteOnAttribute
NiFi Flow datasetID ICN4695798657952251904 @ Referencing Controller Services @
NiFi Flow devicelD my-device o None
NiFi Flow mode edge o Unauthorized Referencing Components @
NiFi Flow modelGesPath gs://aceu19-edge-models/ = @ None
NiFi Flow projectiD aceu19 o
NiFi Flow region europe-west1 o
NiFi Flow registrylD aceu19registry o
NiFi Flow subscription projects/aceu19/subscrip... @

Variables do not support sensitive values and will be included when versioning a Process Group. CANCEL APPLY




Model training



Automate model training

NiFiin GCP

GenerateFlowFile at 00 0 ** ?

pache.nifi - nifi-standard-nar
In 0 (0 bytes)

Read/Write 0 bytes /0 bytes

out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

To input

Name success

Queued 0 (0 bytes)

Model training/deploy is triggered every day at midnight

To input
Name cloud

Queued 0 (0 bytes)

Start model training

0 (U v 0 0

Queued 0 (0 bytes)

In 0 (0 bytes) = 1
Read/Write 0 bytes / 0 bytes
out 1 0(0 bytes)

0 0 0 0°0

/

From output
To input

Queued 0 (0 bytes)

Wait for training completion

0 0 »6 0 0

Queued 0 (0 bytes)

In 0 (0 bytes) = 1
Read/Write 0 bytes/ 0 bytes
out 1- 0 (0 bytes)

0 0 0 070

1

~ EvaluateJsonPath
i 7

org.apache.nifi - nif
In 0 (0 bytes)

! Read/Write 0 bytes / 0 bytes

o Out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

From output
Queued 0 (0 bytes)

Name matched

Queued 0 (0 bytes)

[ RouteOnAttribute
org.apache i

In 0 (0 bytes)

Read/Write 0 bytes /0 bytes

out 0 (0 bytes)

Tasks/Time 0/ 00:00:00.000

LFT

To input
Name edge
Queued 0 (0 bytes)



Automate model training

Google Cloud Platform aceu19 v
@ Vision & aceul9 1ly LABEL STATS & EXPORT DATA
IMPORT IMAGES TRAIN

Ijl Dashboard

Datasets

Model
e Models

BV yviewas: original v

"name": "projects/294759539727/locations/us-centrall/operations/ICN7918570593056718848",
= "metadata”:

1
ACEU19_cloud_model z

4 "@type": "type.googleapis.com/google.cloud.automl.vlbetal.OperationMetadata"
Training may take several hours. This includes node training time as well 5 -~cr’e'§ten...e¥p "3013_1031“13:22: 12_403203z" L 5 !
6
7
8
9

as infrastructure set up and tear down, which you aren't charged for. "updateTime "2019-10-19T13:44:51.9771612",
"createModelDetails": {}
You will be emailed once training completes.

"type.googleapis.com/google.cloud.automl.vlbetal.Model",
projects/294759539727/locations/us~ centrall/models/ICN4037727754588782592"

Training model...

CANCEL




Platform

<l

Dashboard

Datasets

Models

< aceul9 1l LABELSTATS & EXPORT DATA
IMPORT IMAGES TRAIN EVALUATE TEST & USE Single-Label Classification
Model

ACEU19_cloud_model

=  Filter labels H

All labels

NOK

OK

- c o 0.85
NOK
100% P 100%
o

Total images 497
Test items 0 c

o
Precision @ 100% '§
Recall @ 100% +
Use the slider to see which confidence threshold works best for your 0%
model on the precision-recall tradeoff curve. 0% " 0.0 1.0

: )0/ 9, N h
Learn more about these metrics and graphs. 0% el 100% Confidence
eca

—— Recall —— Precision
All test images are evaluated at the time of training. If you modify your dataset after

training, these results will not be accurate.

True positives

Your model correctly predicted NOK on these images

Score: 0.9975636 Score: 0.9988317 Score: 0.9988655 Score: 0.99907696 Score: 0.99919194 Score: 0.99943775



Architecture #1 - Model deployment

TL;DR - the modelis running in the cloud



Cloud model deploymen

) L) L o v o i e o G s i i i v o s ol i T ol v i i i i ol i ! il i i T i i i il i o T i e e
NiFiin GCP !
I
I 7 1
i Start model deployment Wait for deployment completion
o ExecuteStreamCommand
) 090 »5 M0 A0 %0 0R0M»6 M0 A0 %0 S Execute
T org.apache.
Nz::uCqud 1 Queued 0 (0 bytes) Queued 0 (0 bytes) In 0 (0 bytes)
£ —_— »
I In 0 (0 bytes) —+ 1 3 min In 0 (0 bytes) = 1 5 min Read/Write 0 bytes/ 0 bytes
Queued 0 (0bytes) N Read/Write 0 bytes /0 bytes 5 min Read/Write 0 bytes /0 bytes 5 min out 0 (0 bytes)
out 10 (0 bytes) 5 min Out 10 (0 bytes) Smin Tasks/Time 0/00:00:00.000

0 0 0 0

RouteOnAttribute

RouteOnAttribute 1.9.2

org.apache.nifi - nifistandard-nar
In 0 (0 bytes) 5min
Read/Write 0 bytes /0 bytes 5min
out 0 (0 bytes) 5min

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

View as:

To input
Name edge
Queued 0 (0 bytes)

0 0 0 0 00

i = il

From output
To input
Queued 0 (0 bytes)

7

i

From output
Queued 0 (0 bytes)

original

"name": "projects/294759539727/locations/us-centrall/operations/ICN4694415472324509696",

"metadata”:
"@type":
"createTime":
"updateTime":
"deployModelDetails":

"type.googleapis.com/google.cloud.automl.vlbetal.OperationMetadata",
"2019-10-19T15:03:26.6784532",

"2019-10-19T15:25:34.372069z2",

{

e
"done": true,
"response":

"@type": "type.googleapis.com/google.protobuf.Empty"

nin
nin
nin

nin



Update on the device
MiNiFi

Process commands
m oTDeviceMQTT
10TDeviceMQTT 1.10.0-SNAPSHOT 0. R0 »>10 W0 A0 R0
rg.apache.nifi - nifimatt-nar i
org.apache.nifi - nifi-mgtt-na To input Queued 0/(0 bytes) PutDistributedMapCache
In 0 (0 bytes) 5 min Name received T T S utbistributedMapCache 0T
Read/Write 0 bytes / 0 bytes 5min Queued 0 (0 bytes) - Hall org apache.nfi-nifstandard-na
Read/Write 0 bytes/ 0 bytes 5min In 0 (0 bytes) 5m
out 0 (0 bytes) 5 min
L) ; Out 0 0/(0 bytes) 5min Read/Write 0 bytes /0 bytes Smi
Tasks/Time 0/00:00:00.000 5 min o 0(0by! :
0 0000020 Tasks/Time 0/00:00:00.000
ytes)

Name matched
Queued 0 (0 bytes)

e e nenen v modelID=ICN147321363982450688
pameceony = ;ad/wme :Ly\betijhyles S

Queued 000by1es) __ _ _ _ i — = = =T —
S / Tasks/Time 0/00:00:00.000

i e e e e Name modellD

T QuRud STy = — = — L
- = == iy e S |
o = RouteOnAttribute ExtractText 1 RouteOnAttribute " ~ PutDistributedMapCache T-~o | 5
- it s wigh e ; bl il plapai Lot skl

{3 input n 0 (0 bytes) 5 mit In 0(0 bytes) nin n 0/(0 bytes) 5 mir In 0(0 bytes)

\Lgi Read/Write 0 bytes /0 bytes Read/Write 0 bytes /0 bytes 5m Read/Write 0 bytes / 0 bytes " Read/Write 0 bytes /0 bytes
i Out 0 (0 bytes) out 0 (0 bytes) gl Out 5 mir out 0 (0 bytes)

Si=[ Tasks/Time 0/00:00:00.000 5 mi Tasks/Time 0/ 00:00:00.000 Tasks/Time 0/ 00:00:00.000 m Tasks/Time 0/00:00:00.000

Name commands ~ T T T T T T T = — == e
Queued 0 (0 bytes)

Name matched
Queued 0 (0 bytes)

~ FetchGCSObject
|~ FetchGCSObject 1
Queued 0 (0 bytes)

- [c] U

org apache i - i ge org
Hame fodenet; 3 0 (0 bytes) 5 mi In [
Queued 0 (0 bytes) Read/Write 0 bytes /0 bytes 5 Read/Write 0

out 0 (0 bytes) Smin || Out [

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

Name success
Queued 0 (0 bytes)



Architecture #2 - Model export

TL;DR - the modelis running on the edge



e model export into Google Cloud Storage

NiFiin GCP

To input
Name cloud . L
IO ) View as: original v
1v{
2 "name": "projects/294759539727/locations/us-centrall/operations/ICN1365692397744291840",
3w "metadata”
4 "@type": "type.googleapis.com/google.cloud.automl.vlbetal.OperationMetadata",
5 "createTime": "2019-10-19T18:15:27.532492z2",
6 "updateTime 2019-10-19T18:15:27.5324922",
1~ "exportModelDetails": {
~) RouteOnAttribute 8~ "outputInfo": {
~ ;g“w ('v!' ; ';‘»"‘w ] "J;ra : 9 "gcsOutputDirectory": "gs://aceul9-edge-models/model-export/icn/tflite-ACEU19_edge model-2019-10-19T18:15:27.404z/"
pa standard-na 10
In 0 (0 bytes) 5 min 1; }
Read/Write 0 bytes/ 0 bytes in 15 }
out 0 (0 bytes) 13 |y
Tasks/Time 0/ 00:00:00.000 5min 14

TPT e g 2 B B O B 1

Model export

L=~ ExecuteStreamCommand
0 0 5 0 0 0 l mmand 1.9.2
To input all
Name. adge Queued 0 (0 bytes) From output 0 (0 bytes) 5 miir
Queued 0 (0 bytes)
el Read/Write 0 bytes/ 0 bytes 5 mi out 0 (0 bytes) 5 mir
Out 10 (0bytes) 5 min Tasks/Time 0/00:00:00.000 5 min

1

1

1

1

1

1

| A — | 1
In 0 (0 bytes) = 1 5min Queued 0 (0 bytes) | ) Read/Write 0 bytes/ 0 bytes 5 mir 1
1

1

1

1

1

1



Update on the device

MiNiFi

m loTDeviceMQTT

loTDeviceMQTT 1.10.0-SNAPSHOT
org.apachenifi- ifimattnar
n 0 (0 bytes) 5min
Read/Write 0 bytes/0 bytes 5 min
out 0 (0 bytes) 5min
Tasks/Time 0/00:00:00.000 5min

ytes)

Process commands
0 0M»10 WO 0 0

Name received
Queued 0 (0 bytes)

Queued 0(0 bytes)

In 0(0 bytes) » 1 5min
Read/Write 0 bytes /0 bytes 5min
out 0 0 (0 bytes) 5min

0 %0 Q0 ©0 20

EvaluateJsonPath
EvaluateJson 1.1

I 0 (0 bytes)
—> Read/Write 0bytes/ 0 bytes

out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

L_ L TERUraTt e — —
= ractText 1.10.0-SNA

che.nif - nif-standard:

Name config
Queued 0 (0 bytes)

_==7 7=, RouteOnAttribute

‘ e s e fanios
input Mo In 0 (0 bytes) 5 mi In 0 (0 bytes)
~o Read/Write 0 bytes /0 bytes Read/Write 0 bytes /0 bytes
=< Out 0 (0 bytes) out 0 (0 bytes)
Tatks<Time 0/00:00:00.000 5 mi Tasks/Time 0/00:00:00.000
~_

= = Name commands

Queued 0 (0 bytes) Queued 070 Btes) -

_ |, RouteOnAttribute
psiol™ = == — o | | |V steOnAttribute 1.1

PutDistributedMapCache

org.apache.nifi-niffstandard-na
In 0 (0 bytes) 5min
Read/Write 0 bytes /0 bytes 5m
out 0(0by i

Tasks/Time 0 /00:00:00.000 W

Name matched
Queued 0 (0 bytes)

Name modellD
Queued 0 (0 bytes)

min n 0(0bywes]™ ~ = — - min
: Read/Write 0 bytes /0 bytes
) Out 00 bytes) 5 mir
. Tasks/Time 0/00:00:00.000 "

Name matched
Queued 0 (0 bytes) Name modelPath

Queued 0 (0 bytes)

= PutDistributedMapCache
I >utDistributedMapCache 1.10.0-S
In 0 (0 bytes)

Read/Write 0 bytes /0 bytes

Tur ~ - 0(0bytes)
Tasks/Time 0/0070:80.000_

~ FetchGCSObject

B ahenn s '
In 0 (0 bytes)

Read/Write 0 bytes /0 bytes

out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

=~ E UpdateAttribute
) ~ - Updateattribute 1.1¢
7 ompargehe nifi- nifiupd
5 mi In 0(0bytety
5 Read/Write 0 bytes / 0 byte¥
5min Out 0 (0 bytes)

5 Tasks/Time 0 /00:00:00.000

Queued 0 (0 bytes}

-



Inference



Inference with model in the cloud

\ FlowFile Attribute Map Content

ame success S ) ) e ey e e ) e ) ) ) [ A [ I ) ) [ ) ) e ) Key: 'confidence'

ueued 0 (0 bytes) 1 Value: '0.99052423'
1 i >
i Image inference - CLOUD abel!
! 090p»>8H1 A0 %0 Value:
: To input Queued 0 (0 bytes) 'mode '

Name cloud S — 0 BitEaY Value:
1 n 0 (0 bytes) = 1 min H s A
| Queued 0 (0 bytes) Read/Write 0 bytes /0 bytes = Flov.JF::.le Ai.:trlbufe Map Content
1 out 1 - 0 (0 bytes) min Key: 'confidence
: Value: '0.9723112'
i 0 0 0 070 Key: 'label’
e i ettt Value: K'
RouteOnAttribute From output Key: 'mode’

Get mode

5 tribute 1.1 N, Queued 0 (0 bytes) Value: 'cloud’

e.nifi - nifi-standard-nar org e.nifi - nifi-standard-na

In 0 (0 bytes 5 In 0 (0 bytes)

Read/Write 0 bytes / 0 bytes T Read/Write 0 bytes / 0 bytes LogAttribute
out 0 (0 bytes) 5m out 0 (0 bytes) 51 ) ) : \P:
Tasks/Time 0/00:00:00.000 Tasks/Time 0/00:00:00.000 ) org.apache.nif ard-nar

\ / In 0 (0 bytes) 5
Read/Write 0 bytes /0 bytes 5

Name success
Out 0 (0 bytes)
Queued 0 (0 bytes) 7

S Tasks/Time 0/00:00:00.000 5t
Image inference - EDGE From outpin

Queued 1 (27 bytes)

0 0 1 5 0 0 T
To input I
Name edge Queued 0 (0 bytes)
=T e |
Queued 0 (0 bytes) In 0 (0 bytes) = 1 mi
Read/Write 0 bytes / 0 bytes 5 min
out 1 - 0 (0 bytes) m

MiNiFi 0 #0090 0070



Inference with model on the edge

A
ame success

ueued O (0 bytes)

To input
Name cloud
Queued 0 (0 bytes)

Image inference - CLOUD
0 0 8 1 0

Queued 0 (0 byt
T EEEEE R 0(0 ) =1
Read/Write 0 bytes / 0 bytes

Out 1 - 0 (0 bytes)

0 0 0 0°0

Get mode RouteOnAttribute
ot itedMaj ).0-SNAF outeOnAttribute 1.1
g.apache.nifi - nifi-standard-n org.apache.nifi - nifi-standard-na
In 0 (0 bytes 5 In 0 (0 bytes)
Read/Write 0 bytes / 0 bytes Read/Write 0 bytes / 0 bytes

out 0 (0 bytes) 5m out 0 (0 bytes)
Tasks/Time 0 /00:00:00.000 Tasks/Time 0/ 00:00:00.000

S -t

Name success
Queued 0 (0 bytes)

To input
Name edge
Queued 0 (0 bytes)

Image inference - EDGE

0 0 1 5 0

Queued

In )
Read/Write 0 bytes / 0 bytes
Out 1 - 0 (0 bytes)

FlowFile Attribute Map Content
‘ Key: 'NOK!

5m Value: '0.964706'

¢ Key: 'OK'
Value: '0.039216'

\\\\\\\\ Key: 'mode’

rom cutpul. = Va 1Ue : 1 edge 1
FlowFile Attribute Map Content

Key: 'NOK'
Value: '0.141176' NA
Key: IOKI ;vy:o»:l bl
Value: '0.862745'
Key: 'mode’

httribute

Value: 'edge'
L— FlowFile Attribute Map Content
Key: 'NOK'
m Value: '0.117647'

L Key: 'OK'

Value: '0.886275'
Key: 'mode’

ol el el Bl e el ol sl e ol e el e fed el il il el e e el il ) ol e e el el Bl - Value: 'edge’



Boosting your edge device with Google's TPU

Coral moves out of beta

Tuesday, October 22, 2019
https://developers.googleblog.com/2019/10/coral-moves-out-of-beta.html

Posted by Vikram Tank (Product Manager), Coral Team

Y Google Cloud

https://coral.ai/



https://coral.ai/
https://developers.googleblog.com/2019/10/coral-moves-out-of-beta.html

Processing & Inference time

Architecture Processing time
Model in the cloud about 6 seconds
Model on the edge about 750 milliseconds

Model on the edge + Coral USB accelerator about 500 milliseconds

Inference time

about 2.5 seconds

about 127 milliseconds

about 9 milliseconds



Model optimized for Edge TPU

[piRraspberrypi: time ./inference/bin/python3 classify_image.py --model model.tflite |--label labels.txt --input image.jpg
INFO: Initialized TensorFlow Lite runtime.
————INFERENCE TIME-——-
Note: The first inference on Edge TPU is slow because it includes loading the model into Edge TPU memory.
136.8ms
127.4ms
127.4ms
127.7ms
127.3ms
— ——RESULTS
0.66797

[piCraspberrypi: time ./inference/bin/python3 classify_image.py —--model edgetpu_model.tflite --label labels.txt —-input image.jpg
INFO: Initialized TensorFlow Lite runtime.

————INFERENCE TIME-——-

Note: The first inference on Edge TPU is slow because it includes loading the model into Edge TPU memory.

32.9ms

9.2ms

9.2ms

9.0ms

9.1ms
———RESULTS:
: 0.67969




Next steps

e Auto-labeling when confidence is over a given threshold (example: 0.90)
o Willdrastically reduce human effort to label newly captured data
e Sendinference results along with pictures
o  Allow performance monitoring over time, detect outliers and inference performance



Sending inference results along with pictures

z
=
T

ListFile
ListFile

org.apache.nifi

In 0 (0 bytes)

Read/Write 0 bytes / 0 bytes

out 0 (0 bytes)

Tasks/Time 0/ 00:00:00.000

U= m Take pictures

|~ ExecuteProcess 1.1( SHO
Ty org.apache.nifi - nifi-stan

In 0 (0 bytes)

Read/Write 0 bytes /0 bytes

out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

m FetchFile
etchFile 1.10 T
ifi-standard-na org.apache.nifi - nifi ar
5 min 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
Name success Name success To image
Queued 0 (0 bytes) Queued 0 (0 bytes) Name success
Queued 0 (0 bytes)
[~ m UpdateAttribute
. tribute 1.10.0-S H
n 0 (0 bytes) 5 min
Read/Write 0 bytes/ 0 bytes 5m
out 0 (0 bytes) 5

Tasks/Time 0/00:00:00.000 5

U= gcloud auth
5 ExecuteProcess 1.10.0-SNAPSH
g.apache.nifi - nifi-standard-nar
5 min In 0 (0 bytes) T
5 min Read/Write 0 bytes /0 bytes
5 min out 0 (0 bytes)

min Tasks/Time 10/00:00:11.971

Inference

0 ©0 p0 W28 A0 N0 |

Queued 0(0 bytes) = O :
I 0 (0 bytes) 31 Al Read/Write 0 bytes /0 bytes 5m
Read/Write 0 bytes / 0 bytes 5 mil o 0.0 bytes) =
out 10 (0 bytes)

Tasks/Time 300/ 00:00:00.022
0 0 0 070

/ To input
From payload

Queued 0 (0 bytes)

] Name received
Queued 0 (0 bytes)

Process commands

0 0 13 W3 0
Queued 2 (76 bytes)
In 0 (0 bytes) = 1
Read/Write 0 bytes / 0 bytes
out 0 — 0 (0 bytes)

0 0 070

0
2



Monitoring dashboards in Stackdriver

Score

Processmg time inference in the cloud

inference on the edge (no TPU) 45
2s
0
5 7:40 7:45 7:50 7:56 8 PM 8:05 8:10 8:15 8:20 8:25 8:30 8:35 8:40 8:45
Score . =78 on the edge with on the edge with
inferenceinthecloud * low latency model Edge TPU optimized
: 1105 (no TPU) model
1.00
inference on the edge with low latency model (no TPU)
\»/\/\/\/\/\ 300ms
200ms
0.85 100ms
8:35 8:40 8:45 :
= 0



Analytics in BigQuery

Google Cloud Platform

@ BigQuery (@ FEATURES & INFO

Query history
Saved queries
Job history
Transfers
Scheduled queries
Bl Engine
Resources <+ ADDDATA w
Search for your tables and data sets
~ aceul9
~ [E] monitoring

B inference

aceul9 w

[ SHORTCUTS

Query editor

1 SELECT mode, tpu, AVG(duration ms) as duration ms, AVG(inference s)*1000 as inference ms, AVG(score) as score
2 FROM monitoring.inference
3 GROUP BY mode, tpu

Save view ® Schedule query ¥ * More ~

Query results % SAVERESULTS v i EXPLORE WITH DATA STUDIO

Query complete (1.4 sec elapsed, 24.3 KB processed)

Job information Results JSON Execution details

Row mode tpu duration_ms inference_ms score
1 edge false 1267.0166666666667 385.0352170760269 0.8984375555555554
2 edge true 1202.5081967213114  273.518443081841 0.9245022950819674



Conclusion - thanks to NiFi and GCP:

—0

Ingest data Modgl training /
serving / export

Y

Detect defect

- Codeless deployment of customized ML models on the edge
- Feedback loop and continuously updated models
- Processing on the edge and optimization with TF Lite et Coral Edge TPU



THANKS!

Running visual quality
inspection at the edge with
Apache NiFi & MiNiFi

Pierre Villard - @pvillard31

—_— https://nifi.apache.org
https://github.com/pvillard31/aceul9
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