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What Is?

Feature

Definition

Advantages

Exactly-Once (Default)

Each record is processed exactly one 
time, even in the presence of failures. 
No duplicates or data loss.

● Ensures data accuracy 

At-Least-Once (New)

Each record is processed at minimum one 
time, even if there are failures. Duplicates 
possible.

● Lower Cost 
● Higher Throughput 



3Exactly Once In Pubsub

Summary:

- Deterministically assign key 

to Pubsub Message

- Require to constant 

interaction with Persistent 

Store

- If a particular key or worker is 

slow, impacts unrelated key



Setup Benchmark

● Consider using 

Dataflow template: 

Streaming Data 

Generator

● BQ or Table to count 

number of duplicates
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Run At-Least-Once

● Add 

“streaming_mode_at_le

ast_once”

●  Exactly-Once is default 

configuration
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Duplicates Metric

● Duplication will 

indicate 0 when using 

At-Least-Once 
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Queries On BQ

● Count exact number of 

duplicates 
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Cost Savings (At-Least-Once)
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When To Use?

Case

Pipeline

Other 
Consideration

At-Least-Once (New)

● Map-only Pipeline
● Downstream app perform 

deduplication
● Log processing, CDC

● Cautious of external call
● Cautious of high number of 

duplicates in pipeline

Exactly-Once (Default)

● Aggregation, e.g count, sum, mean
● Business-critical: fraud, financing, etc

● Pubsub read is less performant
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Thank you!
Questions?

Blog: Dataflow At Least Once vs 

Exactly Once

Metric Exporter: Git Repo, Run 

Dataflow cost & performance 

benchmarking (Streaming & 

batch)

Email: Ihaffa@google.com

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

