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RESTful Data Service
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SCALABLE WEB APPLICATIONS
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What are the Right Use Cases for NoSQL?
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Decentralization of the Cloud
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Trends in software development

> Backend
— Micro-service Architecture

— Reactive System Architecture
> Frontend

— Reactive Programming

— Progressive Web Application

Definitions of microservices

> Small and focused on doing one thing well

> Autonomous

“Loosely coupled service oriented architecture with

bounded contexts”
Adrian Cockcroft (Netflix)

“SOA done right”
Anonymous

“... services are independently deployable and scalable, each service
also provides a firm module boundary, even allowing for different
services to be written in different programming languages.”

Martin Fowler (Thoughtworks)




Benefits

Alignment with
organization
« Ownershipwith @

Deployment of
Selective scaling smaller pieces
with lower risk

Resilience
against failure

Heterogeneous -
technology Composability
landscape
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Principles of Reactive Systems
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RX Programming

> Reactive programming is programming with asynchronous data streams.
> Functions to combine, create and filter of streams
> A stream is a sequence of ongoing events ordered in time.
— Emit three different things
* a value (of some type)
* an error

* a "completed" signal.
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Click stream

| buffer(clickStrean. throttle(250ms))

| map(‘get length of list')
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Multiple clicks stream

Request and response

requestStream.subscribe(function(requesturl) {
// execute the reguest
var responseStream = Rx.Observable.create(function (observer) {
jQuery.getISON(requestUrl)
.done(function(response) { observer.onNext(response}); })
.fail(function(jgXHR, status, error) { observer.ontrror(error); })
.always(function() { observer.onCompleted(); });
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responseStream.subscribe(function(response) {
// do something with the response

1




Promise is an Observable?

> Yes
> Observable is Promise++

> Easily convert a Promise to an Observable

Rx.0Observable.fromPromise(promise)

Observer Pattern vs. RP Paradigm

Observer Pattern

Reactive Programming

Meant to report state to registered observers.

Works on whole objects.

Offers direct communication between observed
objects and observers.
observed object is transmitted without any change.

In other words, the state of the

When the value of a variable changes, all other
values that depend on it will consequently get
updated.

Level of granularity reaches the single primitive
variable.

Transformations can be applied to each
transmitted event, creating new ones on the way.




MOBILE APPLICATIONS

Native vs Hybrid
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Native

SDK-s evolve all the time

Languages/tooling is different on every platform
i0S — Swift/Objective-C

Android — Java (C++ for low level)

HTML5 Hybrid Apps

Javascript/HTML5/CSS code

Internal Web browser (webview)

Inside native app frame

All the code in Javascript, browser interprets and renders into Ul
Problems with performance, lots of devices don’t reach 60fps

Usability problems — apps often don’t feel native to the specific platform
Platform web engines are fragmented!




HTML5 Hybrid Apps

> Simplistic architecture
> Cordova/Phonegap
> lonic (AngularJs)

Mative App Container

Webview Native plugins
Camera
& Contacts
Javascript, HTMLS, CS53 é
application code 'E.
.
; Push notifications
5

Other access to
device APY

Application Development Comparison

Device Development Approval |
| Access Sheed Cost Apntore Process

‘ Very Fast Available Mandatory I
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Necessary
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Progressive Web App

Capability
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Progressive Web App

of users bounce from sites that
take longer than 3 seconds to

load
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Progressive Web App

Service workers enable reliable performance

Senﬂce worker
e oy Web server

90

Cache

Progressive Web App

<1second [
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4x 10x

faster less data




Progressive Web App

<amp-install-serviceworker>

Progressive Web App

github.com/GoogleChrome/lighthouse




WEB ASSEMBLY

M http://webassembly.org

Web Assembly

> WebAssembly or wasm is a new portable, size- and load-time-efficient format
suitable for compilation to the web.

> An open standard by a W3C Community Group
> Includes representatives from all major browsers.




Web Assembly

> WebAssembly or wasm is a new portable, size- and load-time-efficient format
suitable for compilation to the web.

> An open standard by a W3C Community Group
> Includes representatives from all major browsers.
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web!

Web Assembly

> Exposes internal browser VM

> Cross-browser support
> JS bindings

cee




Why?

> Performance
> Language freedom

Ready?

> Almost!




Efficient and fast
> The wasm stack machine is designed to be encoded in a size- and load-time-
efficient binary format.

> WebAssembly aims to execute at native speed by taking advantage of common
hardware capabilities available on a wide range of platforms.

Safe

> Describes a memory-safe, sandboxed execution environment
> Could be implemented inside existing JavaScript virtual machines.
> Enforce the same-origin and permissions security policies of the browser.




Open and debuggable

> Designed to be pretty-printed in a textual format for debugging, testing,
experimenting, optimizing, learning, teaching, and writing programs by hand.

> The textual format will be used when viewing the source of wasm modules on
the web.

Part of the open web platform

> Designed to maintain the version-less, feature-tested, and backwards-
compatible nature of the web.

> WebAssembly modules will be able to call into and out of the JavaScript
context and access browser functionality through the same Web APIs
accessible from JavaScript.

> Supports non-web embeddings.




What can | do now?

> Execute WASM

> Need compiler to emit WASM
> LLVM

> C, C++, Rust




