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Running Apache Flink on AWS
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Running Apache Flink on Kubernetes
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Amazon Kinesis Data Analytics under the hood
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When to choose what?

Kinesis Data Analytics Self-managed cluster
Easy and powerful stream processing Flexibility and choice for your needs
- No management of « Full flexibility on instance types
infrastructure + Optimize cost with reserved
« Monitoring and high availability instances, savings plan,
built in and spot instances
- Automatic scaling capabilities « Fine-grained control over cluster

settings, debugging tools,
and more
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Streaming Architectures with Apache Flink

Ingestion Processing Consumption



Accessing Apache Kafka clusters

ESTABLISHING NETWORK CONNECTIVITY
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Accessing Apache Kafka clusters
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Authentication options for Amazon MSK

Client authentication (TSL) SASL/ SCRAM authentication

A Certificate Authority signs « Username/password are stored
certificates of individual in AWS Secrets Manager and
consumers imported into the Kafka cluster

 Clients authenticate with signed  Clients can authenticate with
certificates certificates username/password

In the Flink application

« Configure custom trust store for mutual authentication

Do NOT bake credentials into your application code



Consuming from Amazon Kinesis Data Streams
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Consuming from Amazon Kinesis Data Streams

DEFAULT PROTOCOL

' Kinesis Data Streams
Shard 1

G

ecords()

S\t

ata (< 2MB)

>

Consumer
application

Consumer
application

Consumer
application

Consumer
application

Consumer

application

With only one consumer
application,

records can be retrieved
every 200 ms

With more consumer
applications,
propagation delay
increases and
throughput per
consumer decreases



Consuming from Amazon Kinesis Data Streams

ENHANCED FAN OUT (EFO)
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Amazon Kinesis Data Streams best practices

Fine tune GetRecords TPS and throughput for the classic protocol

= SHARD_GETRECORDS_INTERVAL_MILLIS
= SHARD_USE_ADAPTIVE_READS
= DEFAULT_SHARD_GETRECORDS_MAX

Consider enhanced fan-out for use cases with

= more than 2 consumer applications
= Low latency requirements



Producing into Amazon Kinesis Data Streams

Kinesis Data Stream sink

ESS \\
Producer > >
R Library (KPL) 4G
g 5 Amazon Kinesis
>|||4 Data Streams
Queue

Enable backpressure of the Kinesis sink
 sink.setQueueLimit(number of shards * 100 kB / record size);
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Keep it simple

Flink has very powerful high-level APIs, use them to your advantage
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Develop locally, deploy remotely




Structure of a Flink application
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Scaling operators with slow 10

KDA scales in terms of Kinesis Processing Units (KPUs)
- 1 vCPU, 4 GB mem, 50 GB disk

Task Manager Task Manager

Slot Slot Slot

1 parallelismPerKPU 2 parallelismPerKPU



Identifying slow operators in the Flink web Ul
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Monitoring Flink applications

Monitor the Flink application Monitor the entire architecture
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Scaling Flink applications with KDA

Native autoscaling
 Scale out when CPU usage remains above 75% for 15 minutes
 Scale in over a few hours after a drop in CPU usage

Custom autoscaling
« For non CPU bound use cases, scale based on your own alarms
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CloudWatch Alarm




Inspecting logs with CloudWatch logs insights

‘ Clear ‘ ‘ kinesis-analytics-taxi-consumer-TaxiConsumerinfrastructure-1RZXYWTH8OLDH-FlinkLogGroup-XARFW06Z91HO X

5m 30m 1h 3h 12h Custom (1w)

fields @timestamp, @message, @messageType
| filter @message like /AccessDenied/
| sort @timestamp desc

‘ Save H History




Inspecting logs with CloudWatch logs insights

‘ Clear ’ ‘ kinesis-analytics-taxi-consumer-TaxiConsumerinfrastructure-1RZXYWTH8OLDH-FlinkLogGroup-XARFW06Z91HO X
5m 30m 1h 3h 12h Custom (1w)
fields @timestamp, @message

| filter ispresent(throwableInformation.®)
| sort @timestamp desc

‘ Save H History




Inspecting logs with CloudWatch logs insights

Visualization

Export results v ’ ‘ Add to dashboard ’ O

Showing 41 of 41 records matched ® Hide histogram
628,459 records (256.2 MB) scanned in 5.1s @ 122,721 records/s (50.0 MB/s)

12 PM Sat 03 12 PM Oct 04 12 PM Mon 05 12 PM Tue 06 12 PM Wed 07 12 PM Thu 08 12 PM Fri 09

€timestamp

€message

1 2020-10-07T08:56:33... {"locationInformation":"org.apache.flink.runtime.taskmanager.Task.transitionState(Task.java:913)","logger":"org.apache.flink.runtir

Field

@ingestionTime

@log

@logStream

@message

@timestamp
applicationARN
applicationVersionld
locationInformation
logger

message
messageSchemaVersion
messageType

threadName
throwableInformation.@
throwableInformation.1
throwableInformation.2
throwableInformation.3

Value
1602053793879
399220903411:/aws/kinesis-analytics/test
kinesis-analytics-log-stream
{"locationInformation":"org.apache.flink.runtime.taskmanager.Task.transitionState(Task.java:913)","logger":"org.apache.flink.runtime.task
1602053793000
arn:aws:kinesisanalytics:eu-west-1:399220903411:application/test
13
org.apache. flink.runtime.taskmanager.Task.transitionState(Task. java:913)
org.apache. flink.runtime.taskmanager.Task
KeyedProcess (1/1) (bb6c42b19bb5e4dfd70b94d26d0a@c50) switched from RUNNING to FAILED.
1
INFO
AsyncOperations-thread-3
AsynchronousException{java.lang.Exception: Could not materialize checkpoint 651 for operator KeyedProcess (1/1).}
at org.apache.flink.streaming.runtime.tasks.StreamTask$AsyncCheckpointExceptionHandler.tryHandleCheckpointException(StreamTask.java:1178)
at org.apache.flink.streaming.runtime.tasks.StreamTask$AsyncCheckpointRunnable.handleExecutionException(StreamTask.java:972)
.tasks.StreamTask$AsyncCheckpointRunnable. run(StreamTask. java:909)
or runWorker(Thr 1 * 1149
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Open-source contributions
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