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Is there an example?

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

And

https://github.com/apache/beam/tree/master/examples/java/webapis 
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https://beam.apache.org/documentation/io/built-in/webapis/
https://github.com/apache/beam/tree/master/examples/java/webapis


Prerequisites
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Understand Beam Programming Guide:

● Basics - PTransform, PCollection
● DoFn - ProcessElement, Setup, Teardown

https://beam.apache.org/documentation/programming-guide 

https://beam.apache.org/documentation/programming-guide


Web API processing with Beam challenging
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● Beam designed for large scale 
parallelized workloads

● (most) Web APIs designed for 
application workloads



Web API landscape
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GraphQL
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Web API processing concerns

● Rate limits / Quota
● Client / Server contract adherence
● API SDK serializability
● Beam Schema compatibility
● Limited Data per API endpoint



Talk agenda

1. Describe Use Case
2. Simple HTTP GET
3. Chain API requests and responses
4. API Client Setup/Teardown
5. Additional features - caching and throttling
6. Conclusion
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Describe Use Case
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Trade off selecting a use case
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�� ��
Trade off

Irrelevant
Surprising when applied

Too much domain knowledge



What do we want to achieve?

Data sources: National Institute of Health (NIH) Web APIs

● RxClass
● RxNorm
● DailyMed

Final sink: Gemini Vertex AI API

10



Why NIH Web APIs useful for this talk?

● Simple to invoke single endpoints
● Some complexity to relate responses between endpoints
● No SDK
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The Pipeline

12

Class ID

Drug ID(1), Drug ID(2), … DrugID(n)

Drug (1)
Oral, Injectable, Topical

Drug (2)
Oral, Injectable, Topical

Drug (n)
Oral, Injectable, Topical

pdf      pdf            pdf          pdf        pdf            pdf             pdf        pdf             pdf           

Gemini Vertex AI



The Pipeline

13

Class ID

Drug ID(1), Drug ID(2), … DrugID(n)

Drug (1)
Oral, Injectable, Topical

Drug (2)
Oral, Injectable, Topical

Drug (n)
Oral, Injectable, Topical

pdf      pdf            pdf          pdf        pdf            pdf             pdf        pdf             pdf           

Gemini Vertex AI



The Pipeline

14

Class ID

Drug ID(1), Drug ID(2), … DrugID(n)

Drug (1)
Oral, Injectable, Topical

Drug (2)
Oral, Injectable, Topical

Drug (n)
Oral, Injectable, Topical

pdf      pdf            pdf          pdf        pdf            pdf             pdf        pdf             pdf           

Gemini Vertex AI



The Pipeline

15

Class ID

Drug ID(1), Drug ID(2), … DrugID(n)

Drug (1)
Oral, Injectable, Topical

Drug (2)
Oral, Injectable, Topical

Drug (n)
Oral, Injectable, Topical

pdf      pdf            pdf          pdf        pdf            pdf             pdf        pdf             pdf           

Gemini Vertex AI



The Pipeline
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Simple HTTP GET
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Simple HTTP GET
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NIH Web API:
/classMembers

URL Request

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxClass.getClassMembers.html 

JSON 
Response

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxClass.getClassMembers.html


Simple HTTP GET
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NIH Web API:
/classMembers

Drug Class drugMemberGroup:
drugMember:

- minConcept:
rxcui: 
name:
tty:

- minConcept:
rxcui
name:
tty:

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxClass.getClassMembers.html 

N0000178316

Point of this slide is to show a common 
problem with Web APIs:
● We start with one ID i.e. N0000178316
● The data we want, rxcui, is deep in the 

payload

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxClass.getClassMembers.html


Simple HTTP GET
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Tasks:

1. Model the response payload
2. Implement an interface



Simple HTTP GET - 1. Model response
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Simple HTTP GET - 2. Implement interface
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interface Caller<RequestT, ResponseT> {

ResponseT call(RequestT request);

}

See Caller interface Javadoc: 
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/
Caller.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Caller.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Caller.html


Simple HTTP GET - 2. Implement interface
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class HttpGet

implements Caller<String, String> {

String call(String url) {
return buildGetRequest(url)

.execute()

.parseAsString();
}

}



Simple HTTP GET - 3. Bring it all together
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PCollection<GetClassMembersResponse> expand(PCollection<String> input) {

Result<String, String> result =
input.apply(

RequestResponseIO.of(new HttpGet(), StringUTF8Coder.of());

result.getFailures().apply( // some dead letter )

https://beam.apache.org/releases/javadoc/current/org/apac
he/beam/io/requestresponse/RequestResponseIO.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html


Simple HTTP GET - 3. Bring it all together
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PCollection<GetClassMembersResponse> expand(PCollection<String> input) {

return result
.getOutput()

.apply(jsonToRow) // Using JsonPayloadSerializerProvider

.apply(fromRow);   // Using AutoValueSchemaProvider

https://beam.apache.org/releases/javadoc/current/org/apac
he/beam/io/requestresponse/RequestResponseIO.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html


Chain API requests and responses
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Chain API requests and responses
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NIH Web API:
/related

Drug ID

relatedGroup:
conceptGroup:
- conceptProperties:

- rxcui:
- conceptProperties:

- rxcui:

rxcui

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxNorm.get
RelatedByType.html 

https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxNorm.getRelatedByType.html
https://lhncbc.nlm.nih.gov/RxNav/APIs/api-RxNorm.getRelatedByType.html


Chain API requests and responses
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Tasks:

1. Model the response payload
2. Reuse the interface



Chain API requests and responses
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Chain API requests and responses
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API Client Setup/Teardown
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API Client Setup/Teardown
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interface SetupTeardown {

void setup();

void teardown();

}
See Javadoc:
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/r
equestresponse/SetupTeardown.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/SetupTeardown.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/SetupTeardown.html


API Client Setup/Teardown
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class CreateContextCache implements

Caller<CreateCachedContentRequest, CacheContent> {

CacheContent call(CreateCachedContentRequest request) { }

void setup() { }

void teardown() { }

}



API Client Setup/Teardown
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private transient GenAiCacheServiceClient client;

void setup() {
client = GenAiCacheServiceClient.create(settings);

}

void teardown() {
client.close();

}



Additional features - caching and 
throttling, error handling, etc.
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Additional features - caching (optional)
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Cache.Pair<String, String> cache;

RequestResponseIO
.of(new HttpGet(), coder)
.withCache(cache);

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html#withCache-org.a
pache.beam.io.requestresponse.Cache.Pair- 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html#withCache-org.apache.beam.io.requestresponse.Cache.Pair-
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/RequestResponseIO.html#withCache-org.apache.beam.io.requestresponse.Cache.Pair-


Additional features - caching (optional)
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Cache.Pair<String, String> cache
= Cache

.usingRedis(
uri,
requestCoder,
responseCoder,
expiry

);
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Cache.html#usingRedis-java.net.URI-org.a
pache.beam.sdk.coders.Coder-org.apache.beam.sdk.coders.Coder-org.joda.time.Duration- 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Cache.html#usingRedis-java.net.URI-org.apache.beam.sdk.coders.Coder-org.apache.beam.sdk.coders.Coder-org.joda.time.Duration-
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Cache.html#usingRedis-java.net.URI-org.apache.beam.sdk.coders.Coder-org.apache.beam.sdk.coders.Coder-org.joda.time.Duration-


Additional features - throttling (defaulted)

https://sre.google/sre-book/handling-overload/ 39

https://sre.google/sre-book/handling-overload/


Additional features - error handling
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interface Caller<RequestT, ResponseT> {

ResponseT call(RequestT request)

throws UserCodeExecutionException;

}

See Javadoc:
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/r
equestresponse/UserCodeExecutionException.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/UserCodeExecutionException.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/UserCodeExecutionException.html


Additional features - error handling
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Result<RequestT, ResponseT> result;

PCollection<ApiIOError> failures
= result.getFailures();

https://beam.apache.org/releases/javadoc/current/org/apach
e/beam/io/requestresponse/Result.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Result.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/Result.html


Additional features - error handling
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https://beam.apache.org/releases/javadoc/current/org/apach
e/beam/io/requestresponse/ApiIOError.html  

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/ApiIOError.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/ApiIOError.html


Additional features - signal repeat with backoff

Extends UserCodeExecutionException:

● UserCodeQuotaException
● UserCodeRemoteSystemException
● UserCodeTimeoutException
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See Javadoc:
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/r
equestresponse/UserCodeExecutionException.html 

https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/UserCodeExecutionException.html
https://beam.apache.org/releases/javadoc/current/org/apache/beam/io/requestresponse/UserCodeExecutionException.html


Additional features - configure timeout
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DEFAULT_TIMEOUT = 
Duration.standardSeconds(30L);

RequestResponseIO
.withTimeout(duration);



Conclusion
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How did Beam help?

● Reduced resulting pdf redundancy
● Reduced pdf input from 1,400 to 27
● Gemini AI Token Count:

1,039,678 out of  2,097,152 limit



“Generate a table comparing adverse events”
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