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Feature

Exactly-Once (Default)

At-Least-Once (New)

Each record is processed exactly one

Each record is processed at minimum one

Definition time, even in the presence of failures. | time, even if there are failures. Duplicates
No duplicates or data loss. possible.
o L Cost
Advantages e Ensures data accuracy ower -0s

e Higher Throughput
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Pub/Sub Pull message A
Shuffle message A on Key(A) R
i Look up input message
ids from shuffle
Deduplicate: Remove duplicate
i via seen Im ge ids: A is a non-duplicate
Summary:
"E GetWork/CommitWork Activate and process
! non-duplicate message A - Deterministically assign key
¢~
Checkpoint: Atomically mutate state, as well to Pubsub Message
as checkpoint intended shuffle to Downstream
Worker and completed message ids i
- Require to constant
Ack Shuffle of A interaction with Persistent
 Pu/Sub Ack message A Store
I Pub/Sub Pull message A:
The Pub/Sub message is redelivered for any reason - If a particular key or worker is
Shuffle message A on Key(A) slow, impacts unrelated key
Look up input message
ids from shuffle
Deduplicate: Remove duplicate
messages via seen message ids: A is a duplicate and is removed.
Ack Shuffle of A
Pu/Sub Ack message A
Cloud Pub/Sub | Dataflow Backend Worker 1 I | Dataflow Backend Worker 2 | I Dataflow Backend Worker 3 | | Persistent Store |

Exactly Once In Pubsub




Setup Benchmark

Consider using
Dataflow template:

Streaming Data X pwa | eNe
e’  Generator P
Generator A @

Exacty- |
ono:-syubs]

BQ or Table to count
number of duplicates
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compile exec:java -Dexec.mainClass=org.apache.beam.examples.Demo \
-Dexec.args="--runner=DataflowRunner ——gcpTempLocation=gs://ihaffa-sandbo
——usePublicIps=false ——subnetwork=https://www.googleapis.com/compute/v1l/p
——project=ihaffa-sandbox —--region=us-centrall \
——jobName=demo-exactly-once \

——maxNumWorkers=30 \

——streaming ——enableStreamingEngine=true \
——subsName=projects/ihaffa—-sandbox/subscriptions/exactly-once-subs \
——outputTable=ihaffa-sandbox.beam_demo.exactly_once" \

—Pdataflow—runner

compile exec:java -Dexec.mainClass=org.apache.beam.examples.Demo \
-Dexec.args="--runner=DataflowRunner —-gcpTempLocation=gs://ihaffa-sandbox
——usePublicIps=false —-subnetwork=https://www.googleapis.com/compute/v1l/p
——project=ihaffa-sandbox —-region=us—centrall \
——jobName=demo-at-least-once \

——maxNumWorkers=30 \

——streaming —--enableStreamingEngine=true \
——subsName—prOJects/1haffa sandbox/subscriptions/at-least-once-subs \

—-Pdataflow-runner



] Trigger
Running

1 day 21 hr 28 min 15 sec
1 stage

@ Generate Fake Messages
876 elements/s
29 min 54 sec
1 stage

O Write ToPUBSUB v
876 elements/s
2 min 36 sec
1 stage

Unacked messages by region @

Input collections

Chart
[ Throughput (elements/sec) v @

Create alerting policy

@

l T T T Sep 2, 2024, 9:34:00PM
uTc-4 500PM  530PM  600PM 6
—® Trigger/ 1.01k/s

—® Trigger/Read(Unbounded o) ds.out0

Trigger/Rnadil bounded i irce)/Striplds.outu

Elements added 21,082,758
(Approximate)
Estimated size 301.59 MB

Create alerting policy

T T T T T
UTC-4  9:55PM 10:00PM 10:05PM 10:10PM 10:15PM
—® num_unacked_messages_by_region us-central1 : 18.63M
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< demo-at-least-once W STOP [ CREATESNAPSHOT  + IMPORTASPIPELINE  GDSHARE @ ARCHIVE  + TRIGGER ~ SEND FEE!

JOB GRAPH EXECUTION DETAILS JOB METRICS cosT RECOMMENDATIONS AUTOSCALING

@ AutoRefresh  MAXTME

Autoscaling @

e 520 SA0PM 531 Sa2PM  SIPM  SIMPM  SIPM S3PM S3TPM S38PM SaPM  S40PM

o
SATPM SAPM SAIPM  S4APM SUSPM  S4GPM  SWTPM S4GPW  SAIPM  SSOPM  SSIPM  S5aPM  SSIPM
® Current workers: 92 —= Maxworkers: 100 —@ Minworkers

=V Target workers: 92

Latest worker status:  Worker pool stopped.

Duplicates Metric

\ MORE HISTORY

# Metrics 1€ Duplicates 1T SAVE AS DASHBOAR!
~ ovenvin weracs

® Duplication will |

Throughput
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Persistence

Duplicates

< demo-exactly-once m sToP [ CREATE SNAPSHOT + IMPORT AS PIPELINE G SHARE W ARCHIVE + TRIGGER ~ SEND FEI

JOB GRAPH EXECUTION DETAILS JOB METRICS cosT RECOMMENDATIONS AUTOSCALING

@ Auoreresn MAXTIME

Autoscaling @

Utcs Gaapm GasPm ooPm
—e Current workers: 1 —®  Max workers: 30

Ga7em cnaPm 6nsem o20Pm oziPm o22Pm o23Pm o2iPm o2sPm
—

o
o26Pm e27Pm
¥ Terget workers: 14

Latest worker status:  Worker pool stopped.

~/ MORE HISTORY

~4 Metrics <

IE) SAVE AS DASHBOAK

i Create alerting policy
Shtafireifiness: Duplicate message count by stage @ @ i &

System latency ®
-
N ﬂT TR ll E e / -

Errors

s
' STREAMING METRICS Sep 2,2024, 6:25:00PM
= F1s 6675
Backlog *Fis 038/s
o Fia o
Processing
utca Gaaem Gndem Gagem Grem

Gagem Gadem G20Pm G2iem cziem cadem GzaPm G2sem G2iPm
Parallelism

Persistence

o
Duplicates




SELECT uuid, count(*) as duplicate FROM “ihaffa-sandbox.beam_demo.at_least_once’

group by uuid
having duplicate > 1);

Queries On BQ Ty results

INFORMATION RESULTS CHART JSON EXECUTION DETAILS E

uuid ¥ 4 duplicate ~

e Count exact number of ‘
57a47b0f-fb55-493e-95¢7-d48f...

duplicates aScbbe2e-c1ff-4272-9631-19b...
918d6685-0ad9-4713-bdfa-ee0...

30e2dc58-2084-4917-91e7-7ca...

N N N NN

76ee7883-4bb4-49a2-8206-13...

SELECT COUNT(*) AS "Total Duplicate‘| from(

SELECT uuid, count(*) as duplicate FROM “ihaffa-sandbox.beam_demo.at_least_once’
group by uuid

having duplicate > 1);

)ry results

INFORMATION RESULTS CHART JSON EXECUTION DETAILS

Total Duplicate ¥ p

7

838332




Cost Savings (At-Least-Once)

Pub/Sub to
BigQuery

Pub/Sub to
Pub/Sub

Kafka to
Cloud Storage

-80% -60% -40% -20% 0%



When To Use?

Case At-Least-Once (New) Exactly-Once (Default)
e Map-only Pipeline

Pipeline e Downstream app perform ® Aggregation, e.g count, sum, mean

P deduplication e Business-critical: fraud, financing, etc

® Log processing, CDC

Other e Cautious of external call

. . e Cautious of high number of ® Pubsub read is less performant
Consideration

duplicates in pipeline




Thank you!

Questions?

Blog:

Metric Exporter:

Email: Ihaffa@google.com
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https://cloud.google.com/blog/products/data-analytics/dataflow-at-least-once-vs-exactly-once-streaming-modes
https://cloud.google.com/blog/products/data-analytics/dataflow-at-least-once-vs-exactly-once-streaming-modes
https://github.com/GoogleCloudPlatform/dataflow-metrics-exporter/tree/main
https://github.com/GoogleCloudPlatform/dataflow-metrics-exporter/tree/main
https://github.com/GoogleCloudPlatform/dataflow-metrics-exporter/tree/main
https://github.com/GoogleCloudPlatform/dataflow-metrics-exporter/tree/main

