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Apache NiFi

m Based on NSA project NiagaraFiles

m Automation of data flows between applications
m Available under Apache License since 2014

m Development taken over by Hortonworks (2015)
m Release v1.0.0, August 2016

m |atestv1.6.0, April 2018



Apache NiFi — What is it?

m ..comparable to Ab Initio or Talend Data Integration
m ..or Apache Camel

m Data Flow Management Platform
m ..more than aclassical ETL Framework



Foreign System

It models your data flow
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.. and more complex data flows
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Apache NiFi — Use cases

m Workflow modeling with data flows

m Connects different technology stacks
m Mass data processing

m Centralization of complex data flows
m Accountability of data flows

m |OT, Telecommunication, Banking, ...
m ETL - Extract, Transform, Load



Highlights

m Ul based flow modeling

m Provenance: Extended tracing of data
m Low latency vs. high throughput

m Queueing and QoS

m Simple horizontal and vertical scaling
m Transactional

m Security (Role concept, SSL/TLS, etc.)
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Technology

m Java 8
m Integration with current technologies, e.g.
m Apache Software Foundation
o HBase, Cassandra
o Kafka, Ignite
o Spark
© Druid
o Atlas
m Couchbase, MongoDB, InfluxDB



Nifi Architecture

@ Web Server

Processor 1 Extension N

% FlowFile g Content % Provenance
Repository Repository Repository

httpsnifLapache.orgidocs/nif -docshimlimages rero-master-node. prg

£ Flow Controller




Concepts

Flow-based programming

FlowFiles, processors, controllers, groups and connections
Pass-by-reference between processors

Dedicated repositories as storage

Happy and error paths are modeled equivalently



Flow-based programming
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FlowFiles

m The data bucket of NiFi
m Meta data container
m UUID
m Attributes
m Content link
m Best Practice: Modify and read attributes, not content
m Transferred from one processor to another - by reference



Repositories
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Repositories — FlowFile

m Storage for meta data

m Write-ahead log for data consistency/persistence
m Snapshots/Checkpoints for restoring

m Copy-on-write

m Swapping supported



Repositories — Content

m Storage for actual data of a FlowFile
m Can be scaled over partitions and cluster nodes
m Content is immutable (write-once, copy-on-write)



Repositories — Provenance

m Storage for history of the FlowFiles

m Can be scaled over partitions and cluster nodes
m Any FlowFile can be viewed at any point in time
m Apache Lucene Index
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Integration

m Web-based Ul for monitoring and configuration
m REST API

m Batch vs. event processing

m Automatic zero-master clustering

m Apache Ambariintegration

m Commodity hardware



Flexibility

m High number of available processors (ca. 250)

m Freely programmable processors for customizations

m Many programming languages supported in addition to Java
(e.g. Python, Lua, JS)

m Template support

m Configuration changes of the stream without downtime

m NiFi Registry for configuration management



NiFi Registry

m Sincev1.5,s0 January 2018
m Configuration management



NiFi Registry

NiFi Registry/test v /Al » anonymous

T  Sortby: Name (a-z) ~
AggCorFlow - Test VERSIONS
S % A
ACTIONS ~
DESCRIPTION CHANGE LOG

No description specified Version 2 - 2 minutes ago

Dy anonymous

Adapted create directory flag
May-10-2018 at 1247 PM



NiFi Registry integration
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Further advantages

m Open source (active development by Hortonworks)

m Paradigm shift from file and content to events and attributes
m Advanced backpressure control

m Multi-tenancy

m Unit and integration tests

m Reduced |I/O overhead
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Docker

m Dockerized with Docker Swarm
m Adapted and linked configuration files
m NAR files linked, too
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Setup

Apache Nifi Cluster
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Live demo

m Ul Overview

m Stream example

m Feature examples
m Data provenance
m Back pressure
m Error handling
m ETL with Jolt



Ul overview
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Stream example
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Processor configuration

Processor Details

S e |

Jolt Transformation DSL. Chain
Custom Transformation Class Name No value set

Custom Module Directory
Jolt Specification {“operation’: ‘modifydefaultbeta’, ‘spec": {"*": { ‘concatEx...
Transform Cache Size

No value set

1




e
¢

NiFi Data Provenance

Displaying 1,000 of 1,000

Oldest event available: 01/17/2018 04:30:25 GMT

Data provenance
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e/Time +
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FlowFile Usid
49311f48-628f-441-94fa-dBe6ebB6606T
49311f48-628f-441-94fa-dBe6ebB6606T
9d43812c-1659-495-8798-e3c 3b87ad 16
9d43812c-1659-495+-8798-e3c 3b87ad 16
30ffe81d-7a24-4d40-8f21-ceedc1f99ba2
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3b5{4428-04b1-483c-a287-04faa91 1eb19
3b5{4428-04b1-483c-aa87-04faa91 1eb19
3b5{4428-04b1-483c-aa87-04faad1 Teb19
15fcd636-5905-489d-beb7-121341b069dc
15fcd636-5905-489d-beb7-121341b069dc
15fcd636-5905-489d-beb7-121341b069dc
15fcd636-5905-489d-beb7-121341069dc
15fcd636-5905-489d-beb7-12134fb069dc
b8f128a6-6415-427-8e68-195017281941
bBf1a8a6-6415-427f-8e68-195017281941
b8f1aBa6-6415-427F-8e68-195017281941
b8f1a8a6-6415-427F-8e68-195017281941
b8f1a8a6-6415-427F-8e68-195017281941
29912d9-257b-4b'58-2885-797286da94b
b29912d9-257b-4b58-2885- 7976 286da94b
b2991209-257b-4b58-2885-797e286da%4b
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71bytes
71bytes
104 bytes
104 bytes
73bytes
73bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bytes
71bvtes

Showing the most recent 1,000 of 1,000+ events, please refine the search.

Component Name Component Type Node
Archive Errors (PUtSFTP) PUSFTP nifi3:8080
Archive Errors (PutSFTP) PUSFTP nifi3:8080
Archive (PutSFTP) PUSFTP nifi3:8080
Archive (PutSFTP) PUSFTP nifi3:8080
Archive (PutSFTP) PUSFTP nifi3:8080
Archive (PutSFTP) PUSFTP nifi3:8080
CompressContent CompressContent nifi3:8080
Set Filename (UpdateAttribute) UpdateAttribute nifi3:8080
RouteOnAttribute RouteOnAttribute nifi3:8080
UpdateAttribute UpdateAttribute nifi3:8080

nifi3:8080
nifi3:8080
nifi3:8080
RouteOnAttribute RouteOnAttribute nifi3:8080
UpdateAttribute UpdateAttribute nifi3:8080
nifi3:8080
nifi3:8080
nifi3:8080
RouteOnAttribute RouteOnAttribute nifi3:8080
UpdateAttribute UpdateAttribute nifid:8080
nifi3:8080
nifi3:8080
nifi3:8080
RouteOnAttribute RouteOnAttribute nifi3:8080
UpdateAttribute UpdateAttribute nifid:8080
nifi3:8080
nifi3:8080
nifi3:8080

Q

NIFiFlow » ~AggCor » Record



Data provenance — Graph
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Data provenance — Details

A M ©— e~ =8 0—s 00N W =,

NiFi Data Provenance

Provenance Event

DETALS ATTRIBUTES CONTENT

Parent FlowFiles (0)
01/17/2018 05:04:27.313 GMT

Event Duration
Child FlowFiles (0)

Lineage Duration
00:00:00.959

Type
ATTRIBUTES_MODIFIED

FlowFile Uuid
493f1148-628f-44c1-94fa-dBe6eb866b61

File Size
71 bytes

Component Id
36b02f3f-015€-1000-0000-000069ea5389

Component Name
UpdateAttribute

Component Type

SEND

DROP.

01/17/2018 05:04:28.062 GMT

NIFFlow » AggCor » Record Transformation



Data provenance — Attributes

NiFi Data Provenance

01/17/2018 05:04:28.062 GMT

NIFiFlow ~» AggCor » Record Transformation

Provenance Event

DETALS ATTRIBUTES CONTENT

file size
73

filename
testdata.1516087831.5394000.cdr

path
files/IN

RetryCount
10

RouteOnAttribute Route
unmatched

s2s.address
demo_nifi2.1.vbwdorzhhrfimdnvdseufmtbm.demo_webnet:48544

s2shost
demo_nifi2.1.vbw4orzhhrfimanvdseufmtbm demo_webnet

sftplisting.user
user

SEND

DROP.



Data provenance - Content 1

NiFi Data Provenance

Provenance Event

DETALS ATTRIBUTES CONTENT
aeTauT TerauT
Section Section
1 1
Identifier Identifier
1516165260100-1 1516165260100-1
Offset Offset
2709167 2709167
size size
71 bytes 71bytes
& pownLoaD @ view o pownLoaD @ view
Replay
Connectiond

36b04ed4-015e-1000-ffff-ffffa6854eda

C reptay

SEND

DROP.

01/17/2018 05:04:28.062 GMT

NIFiFlow ~» AggCor » Record Transformation



Data provenance — Content 2

Filename: testdata.1516087831.5394000.cdr
View as: original v Content Type: text/plain

0,2696500,C,20180116 08:30:31 831,1,0,49176123456789,49169123456789, 100



Back pressure
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» Set Schema Name (UpdateAttrib...
UpdateAttribute 1.5.0
org.apache.nifi - nifi-update-attribute-nar

n 403 (27.62 MB) Smin
Read/Write 0 bytes/ 0 bytes Smin
out 403 (27.62 MB) Smin
Tasks/Time 403/00:00:00.574 Smin
Name success
Queued 98 (6.7 MB) .

» ConvertRecord
ConvertRecord 1.50
org apache nf- nifrstandard-nar

In 305 (2085MB) 5 min

Read/Write 20.85MB/13.81 M8 Smin 4 Name failure

out 305 (1381 M8) Smin | Queued 0 (0 bytes)

Tasks/Time 305/ 00:00:06.971 Smin [Hieverr———
mmEmmny manm

Name success
Queued 204 (9.23MB)

m JoltTransformJSON
JoltTransformJSON 1.50
che i - ifstandarct-nar

n 101 (4.57 M) 5min
Read/Write 4.57 MB/10.19 M8 5min 4 Name failure
out 101 (1019M8) Smin | Queued 0 (0 bytes) )
Tasks/Time 101/ 00:00:07.827 5min
|
Name success
Queued 0 (0 bytes)

» SetFilename (UpdateAttribute)
UpdateAttribute 1.5.0

NIFiFlow » AggCor » Record Transformation



Name failure, reject
Queued 6(223.8 KB)

~ Archive (PutSFTP)

he.nifi - nifi-standard

“ﬁ In 10 (86.06 Mgm

Read/Write 86.05MB /0
Out 1(6.25KB)
Tasks/Time 4/ 00:00:43.091

From OUT
Queued 100 (9.99 MB)

Record Transformation

0 0 »6 0 0 0

Queued 0 (0 bytes)

In 100 (6.81 MB) = 1
Read/Write 74.02 MB/ 109.18 MB
Out 1-108(85.29 MB)

0 0 0 0°*0

Error handling

[~ FetchSFTP

® 13:20:55 GMT - nifi3:

080- L
PUtSFTP[id=a14c17b6- 015d moo e 1fff9724f042] Unable to transfer 100 (0 bytes)
StandardFlowFileRecord[uuid=c1e34c6c- - ¢
3860-4c75-846-543853bd6430,claim=StandardContentClaim 0 bytes / 625.4¢
IresourceClaim=StandardResourceClaim[id=1526044847209-1, container=default, ETNNEIRVEN
section: offse

length=! 6405] offset=0,name=testdata.1526044842.1209.cdr.gz,size=6405] to 100 / 00:00:06.
remote host files due to I0Exception thrown from PutSFTP[id=a14¢17b6-015d-

1000-ffff-ffff9724042]: java.io.IOException: Unable to put content to /files
/ORIG/testdata.1526044842.1209.cdr.gz due to 3: Permission denied: Unable to

put content to /files/ORIG/testdata. 1526044842.1209.cdr.gz due to 3: Permission

denled; routing to failure: java.io.lOException: Unable to put content to /files Name success
/ORIG/testdata.1526044842.1209.cdr.gz due to 3: Permission denied Queued 0 (0 byt

~ Uncompress
To IN ; g.apacheih - if
&———— Name success In 100 (62549 KB)
Queued 0 (0 bytes) Read/Write 625.49 KB/ 6.8
: At ‘ Out 200 (13.62 MB)

Tasks/Time 100 /00:00:00.¢

To Input
Name success
Queued 0 (0 byt



ETL with JOLT

A — S N e e—o o—o 00N . =.
x
Jolt Transformation DSL Specification is Valid m
@
Jolt Specification [ 3
8¢
“operation”: "modify-default-beta",
spec”: {
X L
"concatExamplefield": "=concat(@(1,sessionId),"-,@(1,id))
}
h
“operation": "default”,
“spec”: {
i
“defaultFieldvalue": 123
}
}
H
JSON Input = JSON Output
8¢ 8¢
2696560,
“recordType": "A" recordType”: "A"
I “concatExamplefield": "2696500-0",
3de: 3, “defaultFieldvalue": 123
"sessionId": 2696500, hi
“recordType": "B" ide: 1,
H “sessionld": 2696500,
recordType": *

concatExamplefield
*defaultFieldvalue":

NIFiFlow ~» AggCor » Record Transformation
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Apache NiFi — Why again?

m Used in many productive systems (e.g. NSA, Slovak Telekom, ...)
m Solves many things already (Ul, Tracing, Transactional, ...)
m Easily customizable
m Open Source
m Reduce your OPEX
m Can be extended by YOU
m |s extended and fixed by Community
m |tscales
m Cloud ready



The value of Apache NiFi

m CLOC returns about 2 million lines of code
m SLOCCount
m Total physical source lines of code: 1,2M
m Development effort estimate: 355 PY
m Total estimated cost to develop: $48M
m Of course, you might not use everything
m Buteven 10% of it are: $5M !

m Soit's better to not reinvent the wheel



Apache NiFi — Use cases

m Workflow modeling with data flows

m Reduce latency of your data

m Centralization of complex data flows

m Big Data and Bl data flows

m |ntegration of new/different technologies
m Accountability and lineage

m Complex Event Processing*

m ETL*
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