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About MeSenior Software Engineer at Citadel
 Technology Solutions
 Currently working in:
 Scala
 Kotlin
 Currently 'spiking' in:
 Elixir
 Elm
 Dart
 Giving back to the community:
 OSS project maintainer
 Singapore Scala Meetup group
 organiser
 Engineers.SG volunteer
 _hhandoko
 hhandoko
 hhandoko
 hhandoko.com
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Engineers.SGCommunity initiative to help
 document Singapore's tech and
 startup scene
 1800+ videos of local Meetups,
 conferences, and other developer
 events
 Support Michael on Patreon!
 https://www.patreon.com/coderkungfu
 https://www.patreon.com/coderkungfu
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Who? What?
 [1] - https://twitter.com/FoodsTiny/status/881285040805687297
 https://twitter.com/FoodsTiny/status/881285040805687297
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Target AudienceAnyone interested in streaming
 applications or stream processing:
 Developers
 Solutions Architect
 Product Managers
 etc.
 Helpful to have some programming
 experience, but no prior Scala or
 Akka knowledge necessary
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Agenda and ObjectivesLet's agree on some terms and definitions...
 What problems are streaming applications solving?
 What can Akka offer stream processing?
 Show me the money! (or just a demo...)
 What else is out there?
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Do you mean...?
 [1] - https://twitter.com/FoodsTiny/status/879040293084987393
 https://twitter.com/FoodsTiny/status/879040293084987393
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StreamsA sequence of data elements made
 available over time
 Processed differently from batch
 data
 Streams are codata (potentially
 unlimited / infinite)
 Streams are everywhere:
 Event streams
 Real-time metrics
 Streaming media
 etc.
 [1] - https://en.wikipedia.org/wiki/Stream_(computing)
 https://en.wikipedia.org/wiki/Stream_(computing)
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Stream Processing"Given a sequence of data (a stream), a
 series of operations is applied to each
 element in the stream."
 A computer programming
 paradigm:
 Dataflow programming
 Event stream processing
 Reactive programming
 Think about how map operation
 works against a collection
 [1] - https://en.wikipedia.org/wiki/Stream_processing
 https://en.wikipedia.org/wiki/Stream_processing
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Streaming (Data) Application
 "A non-hard real-time system that makes its data available at the
 moment a client application needs it."
 [1] - Psaltis, A.G., 2017, Streaming Data, Manning Publishing, pp.8-9
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Fast Data
 "Depending on use types, the speed at which organizations can
 convert data into insight and then to action is considered just as
 critical as the ability to leverage big data, if not more so. In fact,
 more than half (54%) of respondents stated that they consider
 leveraging fast data to be more important than leveraging big
 data."
 Big Dataor
 [1] - https://www.capgemini.com/thought-leadership/big-fast-data-the-rise-of-insight-driven-business
 https://www.capgemini.com/thought-leadership/big-fast-data-the-rise-of-insight-driven-business
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Fast DataInfinite / ephemeral flow
 Per-element
 Tactical
 Proactive
 Data in-motion
 Big DataFinite
 Batch
 Strategic
 Reactive
 Data at rest
 and
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What's all this?
 [1] - https://twitter.com/FoodsTiny/status/884908920921260032
 https://twitter.com/FoodsTiny/status/884908920921260032
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Akka"Coarse-grained concurrency library and
 runtime, emphasizing actor-based
 concurrency with inspiration drawn from
 Erlang."
 Actors are stateful entities which
 communicates via message
 passing:
 Concurrent and parallel
 Asynchronous and non-blocking
 Supervision and monitoring
 [1] - [2] -
 http://doc.akka.io/docs/akka/current/scala/guide/actors-intro.htmlhttp://doc.akka.io/docs/akka/current/scala/general/terminology.html
 http://doc.akka.io/docs/akka/current/scala/guide/actors-intro.html
 http://doc.akka.io/docs/akka/current/scala/general/terminology.html
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Actor and StreamsActors model stream processing
 well:
 Receive (and send) messages
 Uses (bounded) mailbox
 Process messages sequentially
 However, not without challenges:
 Buffer (and mailbox) overflows
 Wiring errors
 Hard to conceptualise flow at
 higher level
 Actors do not compose like
 normal functions
 [1] - [2] -
 http://doc.akka.io/docs/akka/current/scala/stream/stream-introduction.htmlhttp://tinyurl.com/AkkaStreamsNdc3
 http://doc.akka.io/docs/akka/current/scala/stream/stream-introduction.html
 http://tinyurl.com/AkkaStreamsNdc3
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Akka StreamsProvides a way to express and run a
 chain of async processing steps
 acting on a sequence of elements
 Frees developer to think about the
 bigger picture, composing a
 pipeline of functions (with actors)
 Bounded resource usage via
 Reactive Streams
 Limit buffering
 Slow down producers if
 consumers cannot keep up
 (backpressure)
 [1] - https://blog.redelastic.com/diving-into-akka-streams-2770b3aeabb0
 https://blog.redelastic.com/diving-into-akka-streams-2770b3aeabb0

Page 17
						

Reactive StreamsInitiative to provide a standard for async stream
 processing
 In essence:
 Process a potentially unbounded number of
 elements
 in a sequence
 asynchronously passing elements between
 components
 with mandatory non-blocking backpressure
 [1] - http://www.reactive-streams.org/
 http://www.reactive-streams.org/
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BackpressureSignalling (notify demand to the
 producer)
 Makes sure the publisher can give
 messages at the rate of the
 subscriber can consume
 [1] - https://data-artisans.com/blog/how-flink-handles-backpressure
 https://data-artisans.com/blog/how-flink-handles-backpressure
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Akka Streams Primer
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ActorSystemA hierarchical group of actors which
 share common configuration, e.g.
 dispatchers, deployments, remote
 capabilities and addresses
 The entry point for creating or
 looking up actors
 [1] - http://doc.akka.io/api/akka/2.5.3/akka/actor/ActorSystem.html
 http://doc.akka.io/api/akka/2.5.3/akka/actor/ActorSystem.html
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MaterializerThe magic behind the scenes
 Converts a list of
 akka.stream.scaladsl.Flow into
 org.reactivestreams.Processor
 instances
 Applies 'Operator Fusion'
 optimisations
 [1] - [2] -
 http://doc.akka.io/docs/akka/2.5.3/scala/stream/stream-flows-and-basics.htmlhttp://doc.akka.io/api/akka/2.5.3/akka/stream/ActorMaterializer.html
 http://doc.akka.io/docs/akka/2.5.3/scala/stream/stream-flows-and-basics.html
 http://doc.akka.io/api/akka/2.5.3/akka/stream/ActorMaterializer.html
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Source[+Out, M1]The starting point of the stream,
 where the data flowing through the
 stream originates from
 val sourceFromRange = Source(1 to 1000)val sourceFromIterable = Source(List(1,2,3))val sourceFromFuture = Source.fromFuture(Future.successful("hello"))val sourceWithSingleElement = Source.single("just one")val sourceEmittingTheSameElement = Source.repeat("again and again")val emptySource = Source.empty
 Has one output but no input
 [1] - https://opencredo.com/introduction-to-akka-streams-getting-started/
 https://opencredo.com/introduction-to-akka-streams-getting-started/
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Flow[-In, +Out, M2]A processing step within the
 stream, which combines one
 incoming channel and one outgoing
 channel and applies some
 transformation
 val flowDoublingElements = Flow[Int].map(_ * 2)val flowFilteringOutOddElements = Flow[Int].filter(_ % 2 == 0)val flowBatchingElements = Flow[Int].grouped(10)val flowBufferingElements = Flow[String].buffer(1000, OverflowStrategy.backpressure)
 Has one input and one output
 [1] - https://opencredo.com/introduction-to-akka-streams-getting-started/
 https://opencredo.com/introduction-to-akka-streams-getting-started/
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Sink[-In, M3]The ultimate destination of all the
 messages flowing through the
 stream
 val sinkPrintingOutElements = Sink.foreach[String](println(_))val sinkCalculatingASumOfElements = Sink.fold[Int, Int](0)(_ + _)val sinkReturningTheFirstElement = Sink.headval sinkNoop = Sink.ignore
 Has one input but no output
 [1] - https://opencredo.com/introduction-to-akka-streams-getting-started/
 https://opencredo.com/introduction-to-akka-streams-getting-started/
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What does it look like?
 [1] - https://twitter.com/FoodsTiny/status/885271319633383425
 https://twitter.com/FoodsTiny/status/885271319633383425
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FizzBuzzTask:
 Write a program that prints the integers from 1 to 1000 (inclusive).
 But:
 for multiples of three, print Fizz (instead of the number)
 for multiples of five, print Buzz (instead of the number)
 for multiples of both three and five, print FizzBuzz (instead of the number)
 [1] - [2] -
 https://en.wikipedia.org/wiki/Fizz_buzzhttps://rosettacode.org/wiki/FizzBuzz
 https://en.wikipedia.org/wiki/Fizz_buzz
 https://rosettacode.org/wiki/FizzBuzz
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Range printlnFizzBuzz: StartCreate a minimal runnable flow
 object FizzBuzz extends App { implicit val sys = ActorSystem("fizzbuzz") implicit val mat = ActorMaterializer()
 val rangeSource = Source(1 to 1000) val printlnSink = Sink.foreach[Int](println)
 rangeSource .to(printlnSink) .run()
 sys.terminate()}
 Source from a range of Int
 Sink that performs println(…)
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Range printlnfizzBuzzFizzBuzz: FlowAdd 'FizzBuzz' detector as
 transformation step
 object FizzBuzz extends App { // ... val fizzBuzzFlow = Flow[Int].map { case i if i % 15 == 0 => "FizzBuzz" case i if i % 5 == 0 => "Buzz" case i if i % 3 == 0 => "Fizz" case i => i.toString } // ... rangeSource .via(fizzBuzzFlow) // New step added! .to(printlnSink) // ...}
 Flow takes a simple function:
 Int => String
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Akka Streams Primer (cont'd)Graph is a processing stage built
 from Source , Flow , and Sink
 RunnableGraph is a processing
 stage with no inputs and outputs,
 closed shape ready to run
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Range printlnfizzBuzz uppercaseprefix suffix
 FizzBuzz: ComposeCreate composites by combining shapes together
 object FizzBuzz extends App { // ... val nestedSource = rangeSource.via(fizzBuzzFlow) // Nest the source and flow // ... val nestedFlow = prefixFlow.via(suffixFlow).via(uppercaseFlow) // Nest FizzBuzz transformations val nestedSink = nestedFlow.toMat(printlnSink)(Keep.right) // Nest transformations and sink
 nestedSource .runWith(nestedSink) // ...}
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Range printlnfizzBuzz uppercaseprefix suffix
 FizzBuzz: VisualiseGraphDSL helps to model (more) complex flows
 object FizzBuzz extends App { // ... val graph = GraphDSL.create() { implicit builder => // ... import GraphDSL.Implicits._ rangeSource ~> fizzBuzzFlow ~> prefixFlow ~> suffixFlow ~> uppercaseFlow ~> printlnSink
 ClosedShape }
 RunnableGraph.fromGraph(graph) .run() // ...}
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sinkSourceGraph
 TransformGraph
 FizzBuzz: CombinePartialGraph can be linked to other graphs or shapes
 object FizzBuzz extends App { // ... val graph = GraphDSL.create() { implicit builder => // ... import GraphDSL.Implicits._ SourceGraph.g ~> TransformGraph.g ~> sink
 ClosedShape }
 RunnableGraph.fromGraph(graph) .run() // ...}
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Fan-outBroadcast[T]
 (1 input, N outputs)
 Balance[T]
 (1 input, N outputs)
 UnzipWith[In, A, B, ...]
 (1 input, N outputs)
 UnZip[A, B]
 (1 input, 2 outputs)
 Fan-inMerge[In]
 (N inputs, 1 output)
 MergePreferred[In]
 (N inputs, 1 output)
 MergePrioritized[In]
 (N inputs, 1 output)
 ZipWith[A, B, ...]
 (N inputs, 1 output)
 Zip[A, B]
 (2 inputs, 1 output)
 Concat[A]
 (2 inputs, 1 output)
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sinkSourceGraph
 TransformGraph mergepartition
 woof
 FizzBuzz: Enhance!Use predefined shapes to create complex flows
 object FizzBuzz extends App { // ... val graph = GraphDSL.create() { implicit builder => // ... import GraphDSL.Implicits._ SourceGraph.g ~> TransformGraph.g ~> sink
 ClosedShape }
 RunnableGraph.fromGraph(graph) .run() // ...}
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Visual > Textual: Code
 [1] - https://twitter.com/duanebester/status/875799989309624320
 https://twitter.com/duanebester/status/875799989309624320
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 Visual > Textual: Graph
 [1] - https://twitter.com/duanebester/status/875799989309624320
 https://twitter.com/duanebester/status/875799989309624320
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What's out there?
 [1] - https://twitter.com/FoodsTiny/status/876917089960853505
 https://twitter.com/FoodsTiny/status/876917089960853505
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CurrentSolutions
 Streaming Engine
 Streaming Libraries
 Streaming Applications
 IoT
 DSL
 Data Pipeline
 Online Machine Learning
 Stream SQL
 Toolkit
 etc.
 [1] - https://github.com/manuzhang/awesome-streaming
 https://github.com/manuzhang/awesome-streaming
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Java? ( °Д° /(.□ . \)
 [1] - https://twitter.com/FoodsTiny/status/872128042604396544
 https://twitter.com/FoodsTiny/status/872128042604396544

Page 40
						

Flow-Based LibrariesDSPatch (C++)
 GoGlow (Go)
 Flowex (Elixir)
 http://flowbasedprogramming.com/DSPatch/index.html
 https://github.com/trustmaster/goflow
 https://github.com/antonmi/flowex
 http://flowbasedprogramming.com/DSPatch/index.html
 https://github.com/trustmaster/goflow
 https://github.com/antonmi/flowex
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Can I write *even* less code?
 [1] - https://twitter.com/FoodsTiny/status/871410428823384064
 https://twitter.com/FoodsTiny/status/871410428823384064
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NoFlo https://noflojs.org/
 JavaScript implementation of Flow-
 Based Programming
 Web or NodeJs
 Can be written in any language that
 transpiles into JavaScript
 https://noflojs.org/
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Pyroclast http://pyroclast.io/
 PaaS for real-time event streaming
 applications
 Clojure and ClojureScript
 http://pyroclast.io/
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Thanks!
 Slides:
 Repository:
 http://slides.com/hhandoko/streaming-applications/
 https://github.com/hhandoko/streaming-applications
 http://slides.com/hhandoko/streaming-applications/
 https://github.com/hhandoko/streaming-applications
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