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It‘s about concepts rather than details!



Why are we here?

It’s a distributed world!
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How are we doing this?
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HTML Rendering
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HTML Rendering

‘Server-Side Rendering
= Time To First Byte
* Prerendering / Caching

Lorem ipsum dolor sit amet, consectetur eros ac eleifend elementum, Morbi nisi turpis, euismod nec dul nec, portttor ullamcorper kgula leo ut erat. Sed
adipiscing et Nullam ac turpls sit amet enim, allquet a¢ bgula ac, tristique cursus maximus nibh, Proin fermentum, sem a malesuada, est sed tristique mollis, sem
wrpis faucibus rutrum mterdum id urna, leo. Cras vulputate venenatis placerat. lobortis vehicula, ante enim condimentum orch vulputate orci, interdum aliguam velit
Nam finibus Curabitur nunc mi, eget augue at tortor,

ullamcorper ligula leo ut erat. Sed Waterfall 400.00 ms 600.00 ms 000.00 ms 1.00 s 1.20s 148 s r
malesuada, est sed tristique mollis, ma
orci vulputate orci, interdum aliquar s = \ entum

augue at tortor,

ullamcorper bgula leo ut erat. Sed ullamcorper ligula leo ut erat. Sed
malesuada, est sed tristique mollis, sem malesuada, est sed tristique mollis, sam
orcl vulputate orcl, interdum aliguam vedit orcl wiputate orcl, interdum aliquam velit
augue at tortor augue at tortor

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nullam ac turpis sit amat
turpis faucibus rutrum interdum id urma
Nam fnibus

E{ 1.40s | »

ullamcorper igula leo ut erat. Sed
malesuada, est sed tristique mollis, sem
orcl vulputate orcl, iInterdum aliguam velit
augue at tortor



" AJAX

HTM |_ Rendering = Head-of-line blocking

= Multiplexing with HTTP/2

Lorem ipsum dolor sit amet, consectat

adiplscing elit. Nulam ac turpis sit Waterfall 400.00 ms 600.00 ms 800.00 ms 1.00's 1.20's . sem
turpis faucibus rutrum mterdum id ui 1 ’ velit
Nam finibus

ullamcorper kgula leo ut erat. Sed
malesuada, est sed tristique mollis,
orcl vulputate orci, Interdum aliguar
sugue at lortor,

ullamcorper igula leo ut erat. Sed
malesuacda, est sed tristique mollis,
orcl vulputate orcl, interdum aliguan
augue at tortor,




Can we do better?

How expensive will it be?



The Reactive Landscape
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The Reactive Manifesto



Responsive
React to User

Elastic Resilient

React to Load React to Failure

Message Driven
React to Events
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Reactive Extensions

Service

some
thing

public interface Somethings {

Something (int id);




Reactive Extensions

return somethings.loadById(id);
}

Service

§ﬁpublic Something (int id) {

some
thing



Reactive Extensions
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Reactive Extensions

public CompletableFuture<Something> (int id) {
Service return supplyAsync(() -> somethings.loadById(id), executor);

}

some
thing



Reactive Extensions
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Reactive Extensions

Service

public interface Somethings {

void (int id, BiConsumer<Exception, Something> callback);

some }

thing



Reactive Extensions

public CompletableFuture<Something> (int id) {
Service CompletableFuture<Something> eventualSomething =
new CompletableFuture<>();

somethings.loadById(id, (error, something) -> {
if (error != null) {
completeExceptionally(error);

some } else { .
thing .complete(something);
}
})s

return eventualSomething;




Reactive Extensions
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Reactive Extensions

represents an already represents a building plan  represents a building plan
scheduled task (caller has to subscribe) (caller has to subscribe)
completes only once emits at most one value emits many values

@0+
[subscribe { @ ,@}]




Reactive Extensions
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Reactive Extensions

Circle[] circles = { Circle.of(BLUE), ... }; onSubscribe()
?
Flux.fromArray(circles) onNext (Square(BLUE))
onNext (Square(YELLOW))
.map(circle -> Square.of(circle.getColor())) onNext (Square(GREEN))

onComplete()

-log()

.subscribe(...);




Distributed
Systems

Reactive
Systems

Reactive
Manifesto

Concurrent

Remote Calls

Event-Driven
Systems

Backpressure

Reactive
Streams

Marble
Diagrams

Reactive
Extensions

Akka Streams

Higher-Order
Functions

Declarative
Programming

RxJava

Reactor



Concurrency
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Concu rrency Calling Thread Scheduler
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Concurrency
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Concurrency

Scheduler scheduler =
Schedulers.newParallel ("pool™, 8);

Flux.fromIterable(ids)

.flatMap(id -> Mono.just(id)

.map( : :loadById)
.subscribeOn( ))
.log()

.subscribe();

[main] INFO -
[main] INFO -
[pool-1] INFO

[pool-2] INFO
[pool-3] INFO
[pool-3] INFO

Service

some
thing

onSubscribe()

?

onNext (Something(id=1))
onNext (Something(id=2))
onNext (Something(id=3))
onComplete()
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Backpressure
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Backpressure
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Backpressure

onNext (@)
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Backpressure
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Backpressure

onNext (@)
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ExecutorService executorService = ids.stream()
new ThreadPoolExecutor( .map(id ->
nThreads, nThreads, .submit(() -> .loadById(id)))
OL, TimeUnit.MILLISECONDS, .collect(toList())
new LinkedBlockingQueue<>(capacity) .stream()
) .map(waitForSomething())
.forEach(handleSomething());




Backpressure
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Backpressure
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Backpressure
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Backpressure
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Backpressure
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onSubscribe()

Backpressure request (3)

onNext (1)
onNext(2)
onNext(3)
| request(1)
onNext (®) | onNext(4)
>
Publisher Subscriber | request(1)
< | onNext(5)
| onComplete()
ExecutorService executorService = Flux.fromIterable(ids)
new ThreadPoolExecutor( .log()
nThreads, nThreads, .flatMap(id -> Mono.just(id)
oL, TimeUnit.MILLISECONDS, .map ( : :1loadById)
new LinkedBlockingQueue<>(capacity) .subscribeOn( ), 3)
); .doOnNext (handleSomething())
.subscribe();
Scheduler scheduler = Schedulers
.fromExecutorService(executorService);
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Progressive HTML Rendering



Progressive HTML Rendering
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Progressive HTML Rendering

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-webflux</artifactId>
</dependency>




Progressive HTML Rendering curl -i -N localhost:8080/hello

HTTP/1.1 200
Content-Type: text/plain
Transfer-Encoding: chunked

Hello

public class Application { Hello
Hello

public static void (String[] args) { Hello
SpringApplication.run(Application.class, args);

}

( = "hello")
public Flux<String> () {
return Flux.interval (Duration.ofMillis(560)).map(tick -> "Hello\n");

}




Baking an HTML stream



Spring 5 WebClient

WidgetService

Network Boundary

WebClient.create()
.get()

.uri("http://widget-server")

.retrieve()
.bodyToFlux(String.class)
.subscribe(this::onNext);
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HTML Rendering

HTTP Response
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Reactive-Friendly Template Engine
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Progressive HTML Rendering
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Progressive HTML Rendering

[PUb“Sher ] { Spring 5 WebClient

URI uri = ...
String name = ...

Mono<Pagelet> pageletMono = webClient.get().uri(uri).exchange()
.flatMap(res -> res.bodyToMono(String. ))
.map(body -> Pagelet(name, body))

List<Mono<Pagelet>> pageletMonos = ...

. = Flux.merge(pageletMonos)




Progressive HTML Rendering

Processor Reactive Thymeleaf View
( = "/widgets")
public String (Model model) {

List<String> pageletNames = widgetService.getPageletNames();
Flux<Pagelet> pagelets = widgetService.loadPagelets();

model.addAttribute("pageletNames", pageletNames);
model.addAttribute("pagelets"”, new ReactiveDataDriverContextVariable(pagelets, 1));

return "widgets";




Progressive HTML Rendering

Processor { Reactive Thymeleaf View




Progressive HTML Rendering

Processor {

Reactive Thymeleaf View

(function() {
var element = document.
if(element) {

}
IDIQF

th

("[[${pagelet.name}]]");

element.innerHTML = "[(${pagelet.content})]";




Does it work?



Progressive HTML Rendering

Lorem ipsum dolor sit amet, consectetur eros ac eleifend elementum, Morbi nisi turpis, euismod nec dui nec, porttdor ullamcorper kgula leo ut erat. Sed
adipiscing edt. Nullam ac turpis sit amet enim, allquet a¢ bgula ac, tistique cursus maximus nibh, Proin fermentum, sem a malesuada, est sed tristique mollis, serm
twrpis faucibus rutrum nterdum id urna, leo. Cras vulputate venenatis placerat. lobortis vehicuda, ante enim condimentum orci vulputate orci, interdum aliquam velit
Nam finibus Curabitur nunc mi, eget augue at tortor,
Waterfall 300.00 ms 400.00 ms 500.00 ms 600.00 ms 700.00 ms 800.00 ms 900.00 ms 1.00 s A

malesuada, est sed tristique mollis, som malesuada, est sed tristique mollis, sem adipiscing elit. Nullam ac turpis sit amet malesuada, est sed tristique mollis, sem
orcl vulputate orcl, interdum aliguam velit orcl wiputate orgl, interdum aliquam velit turpis faucibus rutrum interdum id urmna orcl vulputate orcl, intardum aliguam velit
augue at tortor, augue at tonor Nam fnibus Sugue at tortor

4 v



What‘s more?

" Cold Streams vs. Hot Streams

= Reactive Database Drivers

" Backpressure Strategies

" Threaded vs. Evented Server Model
= WebSockets and Server-Sent Events



Thank you!



Questions?



