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Consumption from Kafka suddenly

FEELINGS OfF POWER

Messages from Kafka are being
lost/dropped in the Dataflow pipeline

Most of the workers show very little CPU
utilization
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Kafka fundaomentals Parallelism in Kafka

> Producers
> Kafka cluster (broker, topic) > Parallelism is inherently tied to Partitions

> Kafka Topic (partition, replication) > Generally, more the partitions, higher the
> Consumers (consumer group, consumer offset) processing parallelism
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Dataflow fundaomentals Dataflow as a Kafka consumer

> Managed I/0
Apache Beam SDK

#Code sample only for demonstrative use
Monoged PCollection<String> kafkaRecords = pipeline.apply(
Scalable "ReadFromKafkaManaged",

Streom and Batch ManagedIO. read(

E L . ManagedI0.SourceSpec.of("KAFKA") // Specify the source type as KAFKA
xact y-ONnce processing .withConfiguration(ImmutableMap.of(
GCP products “topic”, "your-kafka-topic-managed”,
Monitoring bootstrap.servers ’ -your-kafka-broker:9o92 '
"consumer .group.id", "my-dataflow-managed-group

// Dataflow manages many other Kafka-specific configurations internally
Kafka topic Dataflow

Storoge

gnalysis > KafkalO
Visualization

#Code sample only for demonstrative use
PCollection<KafkaRecord<String, String>> kafkaRecords = pipeline.apply(
"ReadFromKafkalO",
KafkalO.<String, String>read()
.withBootstrapServers(“your-kafka-broker:9892")
.withTopics(Collections.singletonList( "your-kafka-topic-io"))

.withConsumerConfigUpdates(ImmutableMap.of(
PTransform dO\gtpu} "group.id", "my-dataflow-kafkaio-group”,
Sl "max.poll.records", "5668", // Explicitly tune batch size

Data 110 f " “fetch.max.bytes", "108485768" // Explicitly tune fetch size (18MB)
source Connector Flransfom Pransform // Add other Kafka consumer properties as needed for tuning

PTransform 4o utput )

Connector // Optional: Enable redistribution for parallelism beyond partition count
.withRedistribute()
.withKeyDeserializer(StringDeserializer.class)
.withValueDeserializer(StringDeserializer.class)
.withoutMetadata() // If you only need key/value, not offset/timestamp




Challenge of parallelism Mitigations commonly attempted

“Reading from Kafka is slow, or

“‘Restarting the job"
has stopped”

‘Adding more workers, or better

“CPU usage of Dataflow workers workers"

is skewed"

“The number of partitions was
increased, but it did not resolve
the problem®




What the symptoms look like...

Google Cloud [ o* kafka-dataflow-BeamSummit2025 ] [ Search (/) for resources, docs, products, and more ‘ O\Search} * EI @ @

c Dataflow / Jobs / Dataflow job details

Overview < kafka-bigquery M CLONE  ® STOP  [E CREATESNAPSHOT @ ARCHIVE  + IMPORTASPIPELINE i  SENDFEE  Job info /

Monitoring JOB GRAPH \\Exr_cu‘non DETAILS Nos METRICS cosT RECOMMENDATIONS AUTOSCALING

Job name kafka-bigquery
Jobs
Job ID 2025-06-16_23_59_40-

Job steps view
Pipelines Graph view CLEAR SELECTION 15177191742749806522

Job type Streaming
Workbench Job status @ Running
@ ReadFromKafka

Snapshots Running SDK version Apache Beam SDK for Java 2.65.0

Data Lag: 5 sec Job region @ us-centrall
100% Total Walltime
Max Op Latency: < 1 sec Service zones @ us-central1-f
1 stage

Worker location @ us-centrall

Current workers @ 1

Latest worker status Worker pool started.
@ convertMess..ToTableRow Straggler status @ No active straggler
Running Start time June 17,2025 at 12:29:41 PM GMT+5
Data Lag: 5 sec
< 1% Total Walltime Elapsed time 7 days 8 hr
Max Op Latency: < 1 sec
1 stage
- - Dataflow Prime @ Disabled

Encryption type Google-managed

Show debug panel

Logs =HIDE Dataplex Lineage @ Disabled

§ Runnerv2 @ Disabled
JOB LOGS WORKER LOGS DIAGNOSTICS DATA SAMPLING

Streaming Engine @ Enabled

Severif
Info = Filter Search all fields and values 1HOUR v o Vertical Autoscaling Disabled
(2}

SEVERITY  TIMESTAMP SUMMARY

Streaming Mode @ Exactly once
@ Sstreaming logs...
i 2025-86-17 12:31:28. .apache .kafka.common.security.oauthbearer.internals.expiring.ExpiringCredentialRefreshinglogin - [Prin.. )
Resource metrics
2025-06-17 :31:28. .apache .kafka.common.utils.AppInfoParser - Kafka version: 3.7.8
2025-06-17 12:31:28. .apache .kafka.common.utils.AppInfoParser - Kafka commitId: 2ae524ed625438c5 Current vCPUs @ 2
2025-06-17 12:31:28. .apache .kafka.common.utils.AppInfoParser - Kafka startTimeMs: 1750143688434 Total vCPU time @ 352.789 vCPU hr
2025-06-17 :31:29. .apache.kafka.clients.Metadata - [Consumer clientId=consumer-null-1, groupId=null] Cluster ID: McBTYs@.. Current memory 0 7.5GB

2025-86-17 12:31:29. .apache.beam.sdk.metrics.MetricsEnvironment - Reporting metrics are not supported in the current execu.. =
Rel N P P 9 PP Total memory time @ 1,322.959 GB hr
elease Notes 2025-06-17 131229 .apache.kafka.common.metrics.Metrics - Metrics scheduler closed

Current HDD PD @ 306GB
Total HDD PD time @ 5,291.836 GB hr

2025-06-17 12:31:29. .apache .kafka.common.metrics.Metrics - Closing reporter org.apache.kafka.common.metrics.JmxReporter

VvV VVVYVYVYVYVY

2025-06-17 131:29. .apache.kafka.common.metrics.Metrics - Closing reporter org.apache.kafka.common.telemetry.internals.Cl..




Recommended ways to unlock parallelism

Kafka

> Partitions

Golden rule
partitions = 2 * number_of_vCPUs

Example: nl1-standard-4, 10 max workers.
partitions = 2 * 4 * 10 = 80

dataflow_fanout = 4 * max_num_workers

partitions = 4 * 10 = 40
> Hot partition

CPUuiIzation (Top4) @ @




Recommended ways to unlock parallelism

Dataflow

> Ad d red |St|"| b ute Component steps of stage "F20"

Replace KafkaIO.Read R ———

Data Lag: 4 sec
100% Total Walltime

@ ConvertMess..ToTableRow
Running
Data Lag: 4 sec

ProcessRecords() Parallel processing (estimated keys/sec) @ @ Create alerting policy {

@
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> KafkaIO.Read.withRedistributeNumKeys s 6.88M/s
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> Autoscaling (monitoring metrics)




Recommended ways to unlock parallelism

KafkalO

> unboundedReaderMaxElements
> unboundedReaderMaxReadTimeMs
In DataflowPipelineDebugOptions

> max.poll.records

> fetch.max.bytes

> max.partition.fetch.bytes

In KafkaIO.Read<K,V> withConsumerConfigUpdates

> consumerPollingTimeout
In KafkalIO.Read<K,V>
withConsumerPollingTimeout




Let's review

> Partitions

Golden rule
partitions = 2 * number_of_vCPUs

Example: nl1-standard-4, 10 max workers.
partitions = 2 * 4 * 10 = 80

dataflow_fanout = 4 * max_num_workers

partitions = 4 * 10 = 40

> Hot partition

Dataflow
> Add redistribute

Replace KafkaIO.Read
with KafkaI0.Read.withRedistribute

KafkaIO.Read.withRedistributeNumKeys

> Autoscaling (monitoring metrics)

KafkalO

> unboundedReaderMaxElements
> unboundedReaderMaxReadTimeMs
In DataflowPipelineDebugOptions

> max.poll.records

> fetch.max.bytes

> max.partition.fetch.bytes
In KafkaIO.Read<K,V>
withConsumerConfigUpdates

> consumerPollingTimeout
In KafkaIO.Read<K,V>
withConsumerPollingTimeout




Thank you for listening!

Thoughts?
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