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About me

- From Madrid, Spain.

- Lived in Ireland and England.

- Working in Deutsche Bank; Technology, Data and Innovation 

(TDI) as Technical Leader in Madrid.

- Electronics and Telecommunications Engineer.

- Started coding in C, C++, Java and Android, +14 years ago.

- Ended up doing loads of Scala the last 6 years (Kafka, 

Spark) and Beam (last 2 years).

- Music lover! 
3



Introduction

4



Introduction
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We had to migrate an on-premises microservice (a.k.a 
mediation-service) application that:

1. is implemented in Spring (living in Openshift).

2. reads: records from Kafka.

3. output: HTTP Requests to a notification hub 

endpoint.

4. keeps state (historical results) in a In Memory Data. 

Grid (IMDG) Hazelcast cluster (living in Openshift).

5. scales horizontally increasing its number of PODs.



Problem Statement
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Problem Statement
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1. Could this design be simplified when 
migrating into GCP?

2. Could we use a distributed Big Data 
processing engine like Dataflow to 
undertake massive Async HTTP Requests?

3. What about keeping the state of this sent 
HTTP Requests to avoid duplicates?

Http
Client



Design
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Design - Initial Assessment
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- State?
- Time To Live (Timer) ?
- Scalability?
- High throughput?
- Low latency lookups?
- Serverless?
- HttpClient in Beam: HttpIO? (since beam 2.52.0) 

https://beam.apache.org/documentation/io/built-in/webapis/

https://beam.apache.org/documentation/io/built-in/webapis/


Design - Inception
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3. Implementation: 
StateBaseAsyncDo
Fn & ZIORetry

1. Implementation: 
StateBaseAsyncDoFn

2. Implementation: 
HttpClient



Design - Why SCIO?
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https://spotify.github.io/scio/ 

https://spotify.github.io/scio/releases/migrations/v0.8.0
-Migration-Guide.html#async-dofns 

https://cloud.google.com/blog/products/data-analytics/
developing-beam-pipelines-using-scala/ 

“Scio, pronounced shee-o, is Scala API for Beam developed by Spotify to build 
both Batch and Streaming pipelines.”

https://spotify.github.io/scio/
https://spotify.github.io/scio/releases/migrations/v0.8.0-Migration-Guide.html#async-dofns
https://spotify.github.io/scio/releases/migrations/v0.8.0-Migration-Guide.html#async-dofns
https://cloud.google.com/blog/products/data-analytics/developing-beam-pipelines-using-scala/
https://cloud.google.com/blog/products/data-analytics/developing-beam-pipelines-using-scala/


Implementation
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Implementation
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1. Implementation: 
StateBaseAsyncDoFn

2. Implementation: HttpClient

3. Implementation: 
StateBaseAsyncDoFn & 
ZIORetry

1. Reading **historical_notifications**

2. Ingestion and pre S & T Flow

3. applyKVState

4. Checks duplicates

a.processElement 

b.StateAsyncParDoWithHttpHandler.scala    

-> HTTP request

c.flush() in StateBaseAsyncDoFn.java:      

-> Future [Http Response] 

5. Output HTTP Response: PubSub



Implementation: StateBaseAsyncDoFn
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StateBaseAsyncDoFn.java:
- is mainly based on the implementation of SCIO’s 

BaseAsyncDoFn.java: 
https://spotify.github.io/scio/releases/migrations/v0.
8.0-Migration-Guide.html#async-dofns .

- abstracts out some new methods.

https://spotify.github.io/scio/releases/migrations/v0.8.0-Migration-Guide.html#async-dofns
https://spotify.github.io/scio/releases/migrations/v0.8.0-Migration-Guide.html#async-dofns


Implementation: HttpClient 
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ZIO (WIP)
AKKA 



Implementation: AkkaHttpClient
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Wrap it as Future!

sendPushWithFutureResponse(ber) , how ??? 

GIT: 
scio-db/src/main/scala/com.db.myproject/mediation/http/StateAsyncPar
DoWithHttpHandler.scala at cleanup-for-medium · albertols/scio-db 
(github.com)

https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala


Implementation: StateBaseAsyncDoFn+ZIORetry
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sendPushWithFutureResponse(ber) , where ??? 

But retries… how ???



Testing
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Unit Testing
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scio-db/src/test/scala/mediation/MediationServiceSpec.scala at 
cleanup-for-medium · albertols/scio-db (github.com)

https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/test/scala/mediation/MediationServiceSpec.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/test/scala/mediation/MediationServiceSpec.scala


Stress Testing
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akka {
max-open-requests = 20000
max-open-connection = 20000
initial-timeout = 30
completion-timeout = 60
buffer = 20000
throttle-requests = 1000
throttle-per-second = 1
throttle-burst = 1000
}

- e2-highmem-4: scaling was needed (maxWorkers=3).

- e2-standard-4: we got good balance between scalability, 
latency and cost. Scaling was not needed.

- e2-highcpu-4: we got some OutOfMemory issues 
(restarting a worker), it did handle the load but with the 
worst performance.

+200 K per min peaks



Conclusions and Future Work
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Conclusions
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Cost saving

Http
Client

ZIO

Performance
- High throughput for notification processing and low 

latency for reading/writing notifications by applying the 
State & Timer pattern.

- Great horizontal scalability.
- High availability and robustness.



Future Work
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- Loading historical_notifications within the State & Timer (PubSub)

- Brining more HTTP clients options and comparing performance among 
them.

- Future similar features in Beam or SCIO core? (since beam 2.52.0):

https://beam.apache.org/documentation/io/built-in/webapis/

https://github.com/spotify/scio/issues/5055 

Do not miss out tomorrow !
Drools ParDo and SCIO Dataflow: A Goodbye Microservices Tale 

https://beam.apache.org/documentation/io/built-in/webapis/
https://github.com/spotify/scio/issues/5055


Kudos
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- Intro to State and Timer (from Beam Summit 2019): 
https://www.youtube.com/watch?v=Q_v5Zsjuuzg 

- Great intro to SCIO Beam (from Beam Summit 2021): 
https://github.com/iht/scio-scala-beam-summit 

- State and Timer (from Beam Summit 2023)

https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enri
ching-a-stream-using-state-and-timers/ 

- Unbreakable & Supercharged Beam Apps with Scala + ZIO (from Beam 
Summit 2023) 
https://beamsummit.org/sessions/2023/unbreakable-supercharged-beam-app
s-with-scala-zio/ 

By these Beam Summit contributors:

Kenneth Knowles: 
https://beamsummit.org/speakers/kenneth-knowles/ 

Reza Rokni: 
https://2021.beamsummit.org/speakers/reza-rokni/ 

Israel Herraiz:
https://github.com/iht 

Tobias Kaymak: 
https://beamsummit.org/speakers/tobias-kaymak/ 

Aris Vlasakakis: 
https://beamsummit.org/speakers/aris-vlasakakis/ 

Sahil Khandwala: 
https://beamsummit.org/speakers/sahil-khandwala/ 

https://www.youtube.com/watch?v=Q_v5Zsjuuzg
https://github.com/iht/scio-scala-beam-summit
https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enriching-a-stream-using-state-and-timers/
https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enriching-a-stream-using-state-and-timers/
https://beamsummit.org/sessions/2023/unbreakable-supercharged-beam-apps-with-scala-zio/
https://beamsummit.org/sessions/2023/unbreakable-supercharged-beam-apps-with-scala-zio/
https://beamsummit.org/speakers/kenneth-knowles/
https://2021.beamsummit.org/speakers/reza-rokni/
https://github.com/iht
https://beamsummit.org/speakers/tobias-kaymak/
https://beamsummit.org/speakers/aris-vlasakakis/
https://beamsummit.org/speakers/sahil-khandwala/
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Thank you!
Questions?

Medium Post: 
https://medium.com/@serna.alberto.en
g/avoid-http-requests-duplicates-in-apac
he-beam-with-scio-a-custom-baseasync
dofn-and-state-and-2c7d63059ab3 

LinkedIn:
https://www.linkedin.com/in/albertolose 

https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://www.linkedin.com//in/albertolose

