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THE LOCATION API

{ 
    "ip": "158.36.105.93" 
}

{ 
    "geoLocation": { 
        "components": { 
            “POSTCODE": “NO-P-0168”, 
            “LEVEL_2”: “NO-0301", 
            “LEVEL_1": “NO-03", 
            “COUNTRY": "578" 
        }, 
        "coordinates": { 
            "latitude": 59.92660140991211, 
            "longitude": 10.733699798583984 
        } 
    } 
} 

INPUT OUTPUT

{ 
    "ip": “158.36.105.93", 
    "coordinates": { 
        "latitude": 59.398531, 
        "longitude": 9.782724 
    } 
}
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REQUIREMENTS

Latency - Events must arrive in time 

Completeness - All events must have location*



CHALLENGE: EVENT VOLUME



CHALLENGE: EVENT SPIKES



LOCATION API CHALLENGES
Bulking requests 

Back pressure 

Slow 
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https://engineering.linkedin.com/distributed-systems/log-what-every-software-engineer-should-know-about-real-time-datas-unifying



http://kafka.apache.org/documentation.html



(KEY[ANY], VALUE[ANY], TIMESTAMP)
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SETTING UP THE APPLICATION
val config = Map( 
  StreamsConfig.APPLICATION_ID_CONFIG -> "LocationEnricher", 
  StreamsConfig.BOOTSTRAP_SERVERS_CONFIG -> "kafkabroker:9092" 
) 

val builder = new KStreamBuilder() 
// TODO: Create topology 

val streams: KafkaStreams = new KafkaStreams(builder, new StreamsConfig(config.asJava)) 
streams.start() 

Runtime.getRuntime.addShutdownHook(new Thread(() => { 
  streams.close(10, TimeUnit.SECONDS) 
})) 



READING THE INPUT #1
val builder = new KStreamBuilder() 

val stringSerde: Serde[String] = Serdes.String() 
val jsonSerde: Serde[JsonNode] = new JsonNodeSerde 

val input: KStream[String, JsonNode] = builder 
  .stream(stringSerde, jsonSerde, "Firehose") 



READING THE INPUT #1
class JsonSerde extends Serde[JsonNode] { 

  val mapper = new ObjectMapper with ScalaObjectMapper 
  mapper.registerModule(DefaultScalaModule) 

  override def deserializer() = new Deserializer[JsonNode] { 

    override def deserialize(topic: String, data: Array[Byte]): JsonNode = mapper.readValue(data) 

    override def configure(configs: util.Map[String, _], isKey: Boolean): Unit = {/* ... */} 
    override def close(): Unit = {/* ... */} 
  } 
  override def serializer() = new Serializer[JsonNode] { 

    override def serialize(topic: String, data: JsonNode) = mapper.writeValueAsBytes(data) 

    override def configure(configs: util.Map[String, _], isKey: Boolean): Unit = {/* ... */} 
    override def close(): Unit = {/* ... */} 
  } 
  override def configure(configs: util.Map[String, _], isKey: Boolean): Unit = {/* ... */} 
  override def close(): Unit = {/* ... */} 
}
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val jsonSerde: Serde[JsonNode] = new JsonNodeSerde 

val input: KStream[String, JsonNode] = builder 
  .stream(stringSerde, jsonSerde, "Firehose") 
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val builder = new KStreamBuilder() 

val stringSerde: Serde[String] = Serdes.String() 
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val byteSerde: Serde[Array[Byte]] = Serdes.ByteArray() 

val input: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "Firehose") 
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READING THE INPUT #2
val builder = new KStreamBuilder() 

val stringSerde: Serde[String] = Serdes.String() 
val jsonSerde = new JsonNodeSerde 
val byteSerde: Serde[Array[Byte]] = Serdes.ByteArray() 

val input: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "Firehose") 
  .flatMapValues[JsonNode] { (value: Array[Byte]) => 
    Try(jsonSerde.deserializer.deserialize(null, value)).toOption.toIterable.asJava 
} 
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    } 
  })



TO REQUEST OBJECTS
case class LocationAPIRequest(ip: String, coordinates: Option[Coordinates]) 

def jsonToRequest(json: JsonNode): Option[LocationAPIRequest] = {..} 

val input: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "Firehose") 
  .flatMapValues[JsonNode](…) 
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    } else { 
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    } 
  }) 
  .flatMapValues[LocationAPIRequest](_.toIterable.asJava)}
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val locationAPITransformerSupplier = { 
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PRODUCING THE OUTPUT
val locationAPIRequests: KStream[String, LocationAPIRequest] = {…} 

val locationAPITransformerSupplier = { 
  new LocationAPITransformerSupplier[String]() 
} 

locationAPIRequests 
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RECAP: KAFKA STREAMS DSL
builder 
  .stream(stringSerde, byteSerde, "Firehose") 
  .flatMapValues[JsonNode] { (value: Array[Byte]) => 
      Try(jsonSerde.deserializer.deserialize(null, value)).toOption.toIterable.asJava 
  } 
  .flatMapValues[LocationAPIRequest](jsonToRequest(_).toIterable.asJava) 
  .transform(locationAPITransformerSupplier) 
  .mapValues[JsonNode](_.map(fromReverseLocationAPIResponseToJson).orNull) 
  .to(stringSerde, jsonSerde, "LocationData") 



PROCESSOR API
public interface Transformer<K, V, R> { 

    void init(final ProcessorContext context); 

    R transform(final K key, final V value); 

    R punctuate(final long timestamp); 

    void close(); 

} 



LOCATION API TRANSFORMER
class LocationAPITransformer extends 
  Transformer[String, LocationAPIRequest, 
    KeyValue[String, Option[LocationAPIResponse]]] { 

  var context: ProcessorContext = _ 
  val buffer = new ArrayBuffer[(String, LocationAPIRequest)]() 
  val locationAPIClient: LocationAPIClient = {...} 

  override def init(context: ProcessorContext): Unit = { 
    this.context = context 
    this.context.schedule(500) 
  } 

  override def transform(key: String, value: LocationAPIRequest) = {...} 

  override def close(): Unit = {} 
} 



LOCATION API TRANSFORMER
override def transform(key: String, value: LocationAPIRequest) = { 
  buffer += ((key, value)) 
  null 
}
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  val requests = buffer.map(_._2) 
    .grouped(250) 
    .map(locationAPIClient.bulkLookup(_)) 

}
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  val requests = buffer.map(_._2) 
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  val forwardedKeys = (for { 
    request <- requests 
    queryResponse <- Try(Await.result(request, Duration.Inf)) getOrElse Nil 
    (key, _) <- buffer.find(kv => kv._2 == queryResponse.query) 
  } yield { 
    context.forward(key, Some(queryResponse.geoLocation)) 
    key 
  }).toSet 

  // Forward unsuccessful events 
  for { (key, value) <- buffer if !forwardedKeys.contains(key) } context.forward(key, None) 
  context.commit() 
  buffer.clear() 
  null 
}



LOCATION API TRANSFORMER
override def punctuate(timestamp: Long) = { 
  val requests = buffer.map(_._2) 
    .grouped(250) 
    .map(locationAPIClient.bulkLookup(_)) 

  val forwardedKeys = (for { 
    request <- requests 
    queryResponse <- Try(Await.result(request, Duration.Inf)) getOrElse Nil 
    (key, _) <- buffer.find(kv => kv._2 == queryResponse.query) 
  } yield { 
    context.forward(key, Some(queryResponse.geoLocation)) 
    key 
  }).toSet 

  // Forward unsuccessful events 
  for { (key, value) <- buffer if !forwardedKeys.contains(key) } context.forward(key, None) 
  context.commit() 
  buffer.clear() 
  null 
}
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val userData: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "UserData") 
  .flatMapValues[JsonNode] {...} 

val locationData: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "LocationData") 
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JOINING THE STREAMS
val userData: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "UserData") 
  .flatMapValues[JsonNode] {...} 

val locationData: KStream[String, JsonNode] = builder 
  .stream(stringSerde, byteSerde, "LocationData") 
  .flatMapValues[JsonNode] {…} 

userData 
  .join( 
    locationData, 
    (userEvent: JsonNode, locationEvent: JsonNode) => { 
      userEvent.asInstanceOf[ObjectNode].set("location", locationEvent) 
    }, 
    JoinWindows.of(10000), 
    stringSerde, // key Serde 
    jsonSerde, // relevantUserData value Serde 
    jsonSerde // locationData value Serde 
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  .to(stringSerde, jsonSerde, "UserDataWithLocation") 
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Scale up new cluster only Capitulation
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http://knowyourmeme.com/memes/success-kid-i-hate-sandcastles



JOIN PERFORMANCE

Average latency

Max latency

Location enricher 
latency
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•STRAIGHT FORWARD APPLICATION DEVELOPMENT 

•SCALES WELL 

•ONE SHOULD OPTIMIZE FOR MANY SMALLER 
APPLICATIONS 

•STATEFUL OPERATIONS CAN BE EXPENSIVE AND 
INFLEXIBLE

CONCLUSION
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