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Context

Data pipelines are services
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Streaming is unforgiving Observability is critical
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User Expectations

Data Correctness
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Performance

Latency

Alert fatigue
SRE principles
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Example Problem

How we will group
them to be able to
calculate business
properties e.g. 
calculating sessions for 
income taxi ride events 
based on event attribute

How taxi ride events 
arrive to PubSub
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Design Principles

Extract Transform Load

Reads (input only)
Enriching / hydrating → ✅

External state → ❌ Output only
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Design Principles: but sinks have side effects?

Yes, and that's fine, but the details matter

https://beamsummit.org/sessions/2023/how-to-write-an-io-for-beam/ 

https://beamsummit.org/sessions/2023/how-to-write-an-io-for-beam/
https://beamsummit.org/sessions/2023/how-to-write-an-io-for-beam/
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Example Solution

ParDo

process

State

Timer to calculate session and clear 
state for inactive rides

Taxi Ride events

Taxi Session 
events

Bag

Combining 
Value

When a specific event types is 
inspected, all events are read from 
the state and a session is 
calculated; otherwise set the timer 
to keep track of inactive rides 

1

2

3
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Timer
inspect 
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Example Solution

And cannot we just use windows?
● Windows are also possible
● If logic is not based on temporal properties, state & timers might be a better fit

In any case, for SRE principles, produce custom metrics
● Distribution metrics are easier to use for SLOs

○ Stable metric that should not deviate too much from a "good" value
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Example Solution

github.com/BhupiSindhwani/beam-stateful-processing 

https://github.com/BhupiSindhwani/beam-stateful-processing
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Example Solution
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Example Solution: adding business-related SLIs
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Operating Principles

SLIs SLOs Error Budget

Indicator of the level of 
service

Target levels for the reliability 
of service

Allowed bad events; user 
tolerance 
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Operating Principles
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Operating Principles: SLI
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Operating Principles: SLI
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Operating Principles: error budget



Beam Summit 2023

Operating Principles: error budget
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Operating Principles: error budget



Reminder

Data pipelines are services
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Streaming is unforgiving Observability is critical
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QUESTIONS?

Israel Herraiz & Bhupinder Sindhwani

Example implementation: 
github.com/BhupiSindhwani/beam-stateful-processing 

Israel Herraiz                           Bhupinder Sindhwani
linkedin.com/in/herraiz      linkedin.com/in/bhupindersindhwani 

github.com/iht                      github.com/BhupiSindhwani 
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