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Cloudera DataFlow Tutorial: Building a new flow from scratch

If you are new to flow design and have never used NiFi before, thistutorial isfor you. Learn how to build a draft
adding and configuring components, connecting them, creating Controller Services, and testing your flow while
creating it.

This tutorial walks you through the creation of asimple flow design that retrieves the latest changes from Wikipedia
through invoking the Wikipedia API. It converts JSON events to Avro, before filtering and routing them to two
different processors which merge events together before afile is written to local disk.

Y ou will learn about:

Creating a draft

Creating a Controller Service

Adding processors to your draft

Configuring processors

Adding a user-defined property to a processor configuration
Connecting processors to create rel ationships between them
Running a Test Session

Publishing a draft to the Catalog as a flow definition.

The flow you are about to build can be deployed without any external dependencies and does not require any
parameter values during deployment. Still, there are prerequisites you have to meet before you can start building your
first draft.

Y ou have an enabled and healthy Cloudera DataFlow environment.

Y ou have been assigned the DFDeveloper role granting you access to the Flow Designer.

Y ou have been assigned the DFCatalogAdmin or DFCatalogViewer role granting you access to the Catalog. Y ou
will need this authorization to publish your draft as aflow definition to the Catal og.

Y ou have been assigned the DFFlowAdmin role for the environment to which you want to deploy the flow
definition.

Create anew flow in a Flow Designer Workspace and give it a name.
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Tutoria: Building a new flow from scratch

Procedure

1. Open Cloudera DataFlow by clicking the DataFlow tile in the Cloudera sidebar.
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Cloudera DataFlow Tutorial: Building a new flow from scratch

2. Click Flow Design in the left navigation pane.

CLOUD=RA
DataFlow

Y ou are redirected to the Flow Design page, where previously created draft flows are displayed, one flow per row.
3. Click Create New Flow.

CLOUD=RA
DataFlow Flow Design

® Create New Flow.

All Flows
‘ Q G ReFRESHED: 28 seconds ago
Flow Name T Flow Design Workspace Test Session Runtime Version Last Updated Published On
cdevi s cdf-priv @ Not Defined N/A 2 hours ago by
Kafka to $3 s cdf-priv @ Not Defined N/A 15 hours ago by 15 hours ago
POSS31t0S3 v pm-env-10-oregon @ Active 1.18.0.23.7.067 5 days ago by
pemsperpage: [10 <] 1-3ars




Cloudera DataFlow Tutoria: Building anew flow from scratch

4. Select a Target Workspace where you want to create the draft.

Create New Draft X

Target Workspace @

aws - cdf-priv v ’

Target Project

‘ Select a project v ’

Draft Name

Cancel

> - D Unass
Under Target Project select Unassigned.
6. Provide a Draft Name.
Provide Hello World.




Cloudera DataFlow Tutorial: Building a new flow from scratch

7. Click Create.
Flow Designer creates a default Process Group with the Draft Name you provided, 'Hello World' in this case, and
you are redirected to the Flow Design canvas. The Configuration pane on the right displays configuration options
for the default Process Group.

Flow Design / cdf-priv / Hello World / Flow Design Flow Options ~

‘ (@ To fully validate your flow and develop with live data, start a test session, ‘ »

Hello World
B8] process Group

More Details v

I |

Settings

@

Process Group Name

‘ Hello World ‘

FlowFile Concurrency

‘ Unbounded - ‘

Outbound Policy

‘ Stream When Available -~ ‘

Default FlowFile Expiration

(ose \

Default Back Pressure Object Threshold

‘ 10000 ‘

Default Back Pressure Data Size Threshold

‘TGB ‘

Comments

Hello World

Proceed to creating controller services.

Create controller services

Learn about creating Controller Servicesin Cloudera DataFlow Flow Designer.

Controller Services are extension points that provide information for use by other components (such as processors or
other controller services). The ideais that, rather than configure thisinformation in every processor that might need it,
the controller service provides it for any processor to use as heeded.

Y ou will use the controller services you create now to configure the behavior of several processors you will add to
your flow asyou are building it.




Cloudera DataFlow Tutoria: Building anew flow from scratch

Procedure

1. Goto Flow Options Services.

Flow Design / cdf-priv / Hello World / Flow Design # Flow Options ~
I @ To fully validate your flow and develop with live dats, start a test session Test Session @ Edit

An active test session will allow you 1o fully vahdaleq 23 Services

data flow and work with live data. eﬂ
| B Parameters

Exiing
[= .

X Exit Flow Definition

Publish To Catalog

Manage all of your flow definitions from one place.

Publish Flow

T
Y

2. Click Add Service.

The Add Service page opens.
! Add Service X
Q l Service Name
‘ AccumuloService ‘
AccumuloService >
ActionHandlerLookup
Type

ADLSCredentialsControllerService AccumuloService

ADLSIDBrokerCloudCredentialsProviderCont... IMPLEMENTS SERVICE

BaseAccumuloService 1.18.0.2.3.7.0-64 from nifi-accumulo-services-api-nar
AlertHandler

VERSION GROUP
AvroReader 1.18.0.2.3.7.0-64 org.apache.nifi
AvroRecordSetWriter BUNDLE

nifi-accumulo-services-nar

AvroSchemaRegistry
DESCRIPTION

AWSCredentialsProviderControllerService A controller service for accessing an Accumulo Client.

TAGS

AWSIDBrokerCloudCredentialsProviderContr... ) _
accumulo, service, client

AzureBloblDBrokerCloudCredentialsProvider...
AzureCosmosDBClientService
AzureEventHubRecordSink
AzureStorageCredentialsControllerService
AzureStorageCredentialsControllerService_v...

Cancel Add
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3. Inthetext box, filter for JsonTreeReader.

Add Service X
Q json X ‘ Service Name
_ | JsonTreeReader |
AvraSchemaRegistry
JsonConfigBasedBoxClientService
Type
JsonFathRander JsonTreeReader
JsonRecordSetWriter IMPLEMENTS SERVICE
RecordReaderFactory 1.18.0.2.3.7.0-89 from nifi-standard-services-api-nar
JsonTreeReader >
VERSION GROUP
RestLookupService 1.18.0.2.3.7.0-89 org.apache.nifi
BUNDLE

nifi-record-serialization-services-nar

DESCRIPTION

Parses JSON into individual Record objects. While the reader expects each record to be
well-formed JSON, the content of a FlowFile may consist of many records, each as a well-
formed JSON array or JSON object with optional whitespace between them, such as the
common 'JSON-per-line’ format. If an array is encountered, each element in that array will
be treated as a separate record. If the schema that is configured contains a field that is not
present in the JSON, a null value will be used. If the JSON contains a field that is not
present in the schemna, that field will be skipped. See the Usage of the Controller Service for
more information and examples.

TAGS
parser, reader, record, tree, json

Cancel Add

4. Provide Service Name: JSON_Reader_Recent_Changes.

5. Click Add.

10



Cloudera DataFlow Tutorial: Building a new flow from scratch

6. Configure the JSON_Reader_Recent_Changes service.
Set the following Properties:

Starting Field Strategy
Nested Field

Starting Field Name
recentchanges

11
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»

@ & JSON_Reader_Recent_Changes

JsonTreeReader V.1.18.0.2.3.7.0-89

More Details v

~
o
~
frifer

Settings

*Service Name

Flow Options

‘ JSOMN_Reader_Recent_Changes

Comments
o
Properties
Property Value
Schema Access Strategy @ Infer Schema

Schema Inference Cache (&
Starting Field Strategy (@
Date Format (3

Time Format &

Timestamp Format (2

Referencing Components

& No referencing Processors to display.

{® No referencing Services to display.

Apply [ Discard Changes

7. Click Apply.

Nn value set

Root Node

Root Node(®

Nested Field®

WO vaiue set

12



Cloudera DataFlow Tutorial: Building a new flow from scratch

8. Click Add Serviceto create another service.

9. Inthetext box, filter for AvroRecordSetWriter.

10. Provide Service Name: AvroWriter_Recent_Changes.
11. Click Add.

Y ou do not need to configure the AvroWriter Recent_Changes service. You can leave all properties with their
default values.

12. Click Add Service to create a third service.

13. In the text box, filter for AvroReader.

14. Provide Service Name: AvroReader_Recent_Changes.
15. Click Add.

Y ou do not need to configure the AvroReader_Recent_Changes service. Y ou can leave all properties with their
default values.

16. Click Back To Flow Designer to return to the flow design Canvas.

After creating the necessary Controller Services, you can start building and configuring your flow.

Build your draft flow

Start building your draft flow by adding components to the Canvas and configuring them.

13



Cloudera DataFlow Tutoria: Building anew flow from scratch

Procedure

1. Addan InvokeHTTP processor to the canvas.
a) Drag aProcessor from the Components sidebar to the canvas.

Flow Design / cdf-priv / Hello World / Canvas

4!!! & fully validate your flow and develop with live data, star

Processaor

—

Ly

-]
k3
o

b) Inthetext box, filter for InvokeHTTP.

14



Cloudera DataFlow Tutorial: Building a new flow from scratch

Add Processor X
Q. invokeh X l Processor Name
‘ InvokeHTTP ‘
InvokeHTTP >
Type
InvokeHTTP

IMPLEMENTS SERVICE

VERSION GROUP
1.18.0.2.3.7.0-89 org.apache.nifi
BUNDLE

nifi-standard-nar

DESCRIPTION

An HTTP client processor which can interact with a configurable HTTP Endpoint. The
destination URL and HTTP Method are configurable. FlowFile attributes are converted to
HTTP headers and the FlowFile contents are included as the body of the request (if the
HTTP Method is PUT, POST or PATCH).

TAGS

rest, http, client, https

Cancel Add

¢) Change the Processor Name to Get Recent Wikipedia Changes.
d) Click Add.

After configuration, this processor calls the Wikipedia API to retrieve the latest changes.

15



Cloudera DataFlow Tutorial: Building a new flow from scratch

2. Configure the Get Recent Wikipedia Changes processor.
Properties
HTTP URL
provide https://en.wikipedia.org/w/api.php?action=query& list=recentchanges& format=json& rcpro
p=user%7Ccomment%7Cparsedcomment%7Ctimestamp%7Ctitle%7Csi zes%7Ctags

Flow Options =

Flow Design / cdf-priv / Hello World / Canvas

‘ (D To fully validate your flow and develop with live data, start a test session. ‘ »
| WARN - ‘
Comments
as
3 Get Recent Wikipedia Changes
—E InvokeHTTP 1.18.0.2.3.7.0-89 4
]
EH
N N/A
o READ/WRITE  N/A Scheduling
our N/A *Scheduling Strategy ® *Concurrent Tasks ®
TASKS N/A
v [imeroren 0 \
]
*Run Duration ® *Run Schedule @
[oms < [osee \

*Execution @

| All Nodes - ‘

Properties ® Add Property

Property Value
HTTP Method

SENSITIVE® EL v PARAM +
HTTPURL & https://en.wikipedia.org/w/api.php?

HTTP/2 Disabled @

SSL Context Service —

[T set empty string
Socket Connect Timeout

cancel

Socket Read Timeout

Socket Idle Timeout @ 5 mins
Socket Idle Connections @ 5

Proxy Configuration Service @ No value set
Proxy Host No value set

Hello World

Relationships
Select the following relationships:

e Original - Terminate

* Failure - Terminate, Retry
e Retry - Terminate

¢ NoRetry - Terminate

16



Cloudera DataFlow Tutorial: Building a new flow from scratch

3. Click Apply.

Notice: Notethe orange D Notification Pill in the upper left corner of your processor. It is there to warn
you about possible issues with a component.

E Configuration Not Valid (1)

« The Relationship ‘Response’ has not been auto-terminated and no Connection
IN exists for this Relationship

READ/WRITE N/A
2T N/A

TASKS N/A
N

In this particular case, it warns you about one of the Relationships not being addressed when configuring
your processor. Do not worry, it will disappear when you create a connection to another processor for the
'Response’ relationship.

4. Add aConvertRecord processor to the canvas.

a) Drag aProcessor from the Components sidebar to the canvas.
b) Inthetext box, filter for ConvertRecord.

¢) Change the Processor Name to Convert JISON to AVRO.

d) Click Add.

This processor converts the JSON response to AVRO format. It uses RecordReaders and RecordWriters to
accomplish this. It infers the JSON schema starting from the recent changes field.

5. Configure the Convert JSON to AV RO processor.
Properties
Record Reader

Select the JSON_Reader Recent_Changes controller service you have created from the drop-down
list.

Record Writer

Select the AvroWriter_Recent_Changes controller service you have created from the drop-down
list.

Relationships
Select the following relationships:

failure - Terminate, Retry
6. Click Apply.

17



Cloudera DataFlow Tutorial: Building a new flow from scratch

7. Connect the Get Recent Wikipedia Changes and Convert JSON to AV RO processors by hovering over the lower-
right corner of the Get Recent Wikipedia Changes processor, clicking the arrow that appears and dragging it to the
Convert JSON to AVRO processor.

¢ (Al

=t €9 Get Recent Wikipedia Changes
E InvokeHTTP 1.18.0.2.3.7.0-89

IN N/A
READ/WRITE N/A
Qul N/A

TASKS N/A

18
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8.

In the configuration popup, select the Response relationship and click Add.

Create Connection

From Processor

Get Recent Wikipedia Changes
InvokeHTTR

Within Group
Hello World

Relationships

| Original

| Failure

| Retry

| No Retry
Response

X
To Processor
Convert JSON to AVRO
ConvertRecord
Within Group
Hello World
Cancel Add

19



Cloudera DataFlow Tutoria: Building anew flow from scratch

.
I~F €) Get Recent Wikipedia Changes
A |nvokeHTTP 1.18.0.2.3.7.0-89
IN N/A
READ/WRITE  N/A
ouT N/A
TASKS N/A
rmi
MNAME Response
QUEUED N/A
— O - 01
J~F & Convert JSON to AVRO

—F ConvertRecord 1.18.0.2.3.7.0-89

IM N/A
READ/WRITE  N/A
ouT N/A
TASKS N/A

Notice: Note, that the D Notification Pill warning about the unconfigured 'Response’ relationship
disappeared from your Get Recent Wikipedia Changes processor.

20



Cloudera DataFlow Tutorial: Building a new flow from scratch

9. Add a QueryRecord processor.
a) Drag aProcessor from the Components sidebar to the canvas.
b) Inthetext box, filter for QueryRecord.
¢) Nameit Filter Edits.
d) Click Add.
This processor filters out anything but actual page edits. To achieve this, it's running a query that selects all
FlowFiles (events) of the type edit.
10. Configure the Filter Edits processor.
Properties
Record Reader
Select the AvroReader Recent_Changes controller service you have created from the drop-down
list.
Record Writer
Select the AvroWriter_Recent_Changes controller service you have created from the drop-down
list.
Relationships
Select the following relationship:

» fallure- Terminate
» origina - Terminate
11. For the Filter Edits processor you also need to add a user-defined property. Click Add Property.
a) Provide Filtered edits as Name
b) Provide Select * from FLOWFILE where type='edit' as Value.
c) Click Apply.
12. Connect the Convert JSON to AVRO and Filter Edits processors by hovering over the lower-right corner of the
Convert JSON to AVRO processor, clicking the arrow that appears and dragging it to the Filter Edits processor.
13. In the configuration pane, select the success and failure relationships and click Add.
14. Add a second QueryRecord processor.
a) Drag aProcessor from the Components sidebar to the canvas.
b) Inthe text box, filter for QueryRecord.
¢) Nameit Route on Content Size.
d) Click Add.
This processor uses two SQL statements to separate edit events that resulted in alonger article from edit events
that resulted in a shorter article.
15. Configure the Route on Content Size processor.
Properties
Record Reader
Select the AvroReader_Recent_Changes controller service you have created from the drop-down
list.
Record Writer
Select the AvroWriter_Recent_Changes controller service you have created from the drop-down
list.
Relationships
Select the following relationships:

« failure- Terminate, Retry
e origina - Terminate

21



Cloudera DataFlow Tutorial: Building a new flow from scratch

16. For the Route on Content Size processor you also need to add two user-defined properties.
a) Click Add Property.
b) Provide Added content as Name
¢) Provide Select * from FLOWFILE where newlen>=oldlen as Value.
d) Click Add.
€) Click Add Property, to create the second property.
f) Provide Removed content as Name.
g) Provide Select * from FLOWFILE where newlen<oldlen as Value.
h) Click Add.
i) Click Apply.
17. Connect the Filter Edits and Route on Content Size processors by hovering over the lower-right corner of the
Filter Edits processor, clicking the arrow that appears and drawing it to Route on Content Size.
In the Create Connection pop up select the Filtered edits relation and click Add.
18. Add two MergeRecord processors.
a) Drag aProcessor from the Components sidebar to the canvas.
b) Inthetext box, filter for MergeRecord.
¢) Nameit Merge Edit Events.
d) Click Add.
€) Repeat the above steps to add another identical processor.
These processors are configured to merge at least 100 records into one flowfile to avoid writing lots of small files.

The MaxBinAge property is set to 2 minutes which makes the processors merge records after two minutes even if
less than 100 records have arrived.

19. Configure the two Merge Edit Events processors.
Properties
Record Reader

Select the AvroReader Recent_Changes controller service you have created from the drop-down
list.

Record Writer

Select the AvroWriter_Recent_Changes controller service you have created from the drop-down
list.

Max Bin Age

Set to two minutes by providing avalue of 2 min.
Relationships
Select the following relationships:

o failure- Terminate
e origina - Terminate

Ij Note: Do not forget to perform configuration for both Merge Edit Events processors.

22
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20. Connect the Route on Content Size processor to both of the Merge Edit Events processors.
a) For thefirst Merge Edit Events processor, select Added content from Relationships and click Add.
b) For the second Merge Edit Events processor, select Removed content from Relationships and click Add.

[
2 Route on Content Size
[
QueryRecord 1.18.0.2.3.7.0-89

M MR
READ/WRITE  M/A
auT (LR
TASKS A
MaME Added content MAME Rermoved content
QUELED MNfA QUEUER Ni&
\‘.:;
[ a1
ko1 18025758 eysheoe 1180257099
L B ¥ M
LEADWRITE LB READSWRITE L O
auT A ouT L 1)
TASKS LB I L O

21. Add two PutFile processors to the canvas.
a) Drag aProcessor from the Components sidebar to the canvas.
b) Inthetext box, filter for PutFile.
¢) Nameit Write "Added Content" Events To File.

d) Click Add.
€) Repeat the above steps to add another identical processor, naming this second PutFile processor Write

"Removed Content" Events To File.
These processors write the filtered, routed edit events to two different locations on the local disk. In Cloudera
DataFlow, you would typically not write to local disk but replace these processors with processors that resemble
your destination system (Kafka, Database, Object Store etc.)

23
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22. Configure the Write "Added Content" Events To File processor.

Properties:
Directory
Provide /tmp/larger_edits

M aximum File Count
Provide 500

Relationships
Select the following relationships:

* SUCCESS - Terminate
o failure- Terminate

23.Click Apply.

24. Configure the Write "Removed Content" Events To File processor.
Properties:
Directory

Provide /tmp/smaller_edits

M aximum File Count
Provide 500

Relationships
Select the following relationships:

e SUCCESS- Terminate
» fallure- Terminate

25. Click Apply.

26. Connect the Merge Edit Events processor with the Added content connection to the Write "Added Content”
Events To File processor.

In the Create Connection pop up select merged and click Add.

27. Connect the Merge Edit Events processor with the Removed content connection to the Write "Removed Content”
Events To File processor.

In the Create Connection pop up select merged and click Add.

Congratulations, you have created your first draft flow. Now proceed to testing it by launching a Test Session.

24
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Flow Design / cdf-priv / Hello World / Canvas Flow Options ~

@ To fully validate your flow and develop with live data, start a test session.
g

Hello World

To validate your draft, start atest session. This provisions an Apache NiFi cluster where you can test your draft.

Starting a Test Session provisions NiFi resources, acting like a devel opment sandbox for a particular draft. It allows
you to work with live data to validate your data flow logic while updating your draft. Y ou can suspend atest session
any time and change the configuration of the NiFi cluster then resume testing with the updated configuration.

1. Click start atest session in the banner on top of the Canvas.
(i) To fully validate your flow and develop with live data, start a test session.

2. Click Start Test Session.

Test Session StalUS -} Initializing Test Session...

3. Wait for the status to change to

Initializing Test Session... appears on top of the page.

INeVRE: Acz%ren Test Session @
This may take several minutes.
4. Click Flow Options Services to enable Controller Services.

25
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\
Select a service you want to enable, then click (- =+ Enable Service and Referencing Components.

This option does not only enable the controller service, but also any component that references it. This way, you
do not need to enable the component separately to run the test session. In the context of thistutorial, enabling
the'AvroReader Recent_Changes' controller service will also enable 'Filter Edits, 'Route on Content Size', and

'‘Merge Edit Events' processors as well.
Repeat this step for al Controller Services.

. Click Back To Flow Designer to return to the flow design Canvas.
. Start the Get Recent Wikipedia Changes, Write "Added Content" Events To File, and Write "Removed Content"

Events To File components by selecting them on the Canvas then clicking @ Start.

Flow Design / cdf-priv / Hello World / Canvas

~ C
s o
IN 0(0.00 B)

READ/WRITE  0.00B/0.00 B

ouT 0(0.00 B)

TASKS 0/ 00:00:00.000

5min

Flow Options ~
»

€3 Get Recent Wikipedia Changes

InvokeHTTP 1.18.0.2.3.7.0-100

More Details v

&% 8

@ S

Settings

*Processor Name

‘ Get Recent Wikipedia Changes ‘

*Penalty Duration @ *Yield Duration @

[s05ec | s \

*Bulletin Level @

‘ WARN - ‘

Comments

Scheduling

*Scheduling Strategy @ *Concurrent Tasks @

All other components were auto-started when you selected the Enable Service and Referencing Components

option.

26
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8. Observeyour first draft flow processing data.

On the Flow Design Canvas you can observe statistics on your processors change as they consume and process
data from Wikipedia. Y ou can also observe one or more blue Notification Pills, providing information about the
current task.

c=-Ci1
© Get Recent Wikipedia Changes
InvokeHTTP 1.18.0.2.3.7.0-100

IN 0 (0.00 B)
READ/WRITE  0.00B/2.19 MB

ouT 543 (2.19 MB)

TASKS 943 / 00:00:55.004

5 min

Publish your flow definition to the Catalog

Now that you have tested your draft and it works fine, you can go on and publish it to the Catalog as a flow definition
so that you can create a Cloudera DataFlow deployment.

Procedure

1. OntheFlow Designer canvas, click Flow Options Publish To Catalog Publish .
2. Fill inthefieldsin the Publish A New Flow box.

* Provide aFlow Name for your flow definition.

Y ou can only provide a name when you publish your flow for the first time.
e Optionally provide a Flow Description.

Y ou can only provide a description when you publish your flow for the first time.
e Optionally provide Custom Tags.

You can filter flow definition versions by tags in the Catalog.
e Optionally provide Version Comments.

3. Click Publish.

Results
Y our draft is published to the Catalog as a flow definition.
Related Information

Deploying aflow definition

27


https://docs.cloudera.com/dataflow/cloud/deploy-flows/topics/cdf-deploy-flow.html

	Contents
	Tutorial: Building a new flow from scratch
	Create a new flow
	Create controller services
	Build your draft flow
	Start a test session
	Publish your flow definition to the Catalog


