bye bye frontend monolith

accelerating teature development with micro frontends
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TECHNIQUES

ADOPT

1. Consumer-driven contract testing
2. Pipelinesas code new

3.  Threat Modeling

TRIAL

APIs as a product  new

Bug bounties

Data Lake

Hosting PIl data in the EU

Lightweight Architecture Decision Records  new
Reactive architectures

0. Serverless architecture

SO ONOL A

ASSESS

11. Client-directed query  new

12. Container security scanning  new
13. Content Security Policies

14. Differential privacy new

15. Micro frontends new

16. OWASP ASVS

17. Unikernels

18. VR beyond gaming

HOLD

19. Asingle Cl instance for all teams
20. Anemic REST new

21. Big Data envy

22. Cloud lift and shift

source: ThoughtWorks Technology Radar HOLD ASSESS TRIAL ADOPT
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A Definition

Our preferred (and proven) approach is to split the browser-based
code into micro frontends.

In this approach, the web application is broken down into its features,
and each feature is owned, frontend to backend, by a different team.

This ensures that every feature is developed, tested and deployed
independently from other features. ...

source: ThoughtWorks Technology Radar Michael Geers / @naltatis
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A Definition 1

Our preferred (and proven) approach is to split the browser-based
code into micro frontends.

source: ThoughtWorks Technology Radar Michael Geers / @naltatis
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fragments are embedded mini-applications
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A Definition 2:

In this approach, the web application is broken down into its features,
and each feature is owned, frontend to backend, by a different team.

source: ThoughtWorks Technology Radar Michael Geers / @naltatis
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Independent Teams & Systems

Cross Functional Teams
ux/design, frontenc
packend, data science, ops

End-to-End Responsibility
from user interface
to database

illustration: Micro Frontends in Action
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A Definition 35

This ensures that every feature is developed, tested and deployed
independently from other features. ...

source: ThoughtWorks Technology Radar Michael Geers / @naltatis
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Independent Deployments

dev team version control continuous delivery production

Team Decide > > @ » application server
ﬁ% ‘;° | 'Q“ --- no shared code ----- separate pipelines ------------ separate deploys --

Team Inspire > @ » application server
&7) % fgﬂ builld  test deploy

illustration: Micro Frontends in Action Michael Geers / @naltatis
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Warenhauser | Katalog | Direkt-Bestellschein | Newsletter Bestellung, Service & Beratung +49 (0)2309 939 050
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undenkonto Merkliste 9,80€

Neuheiten Geschenke Weihnachtsdekoration Herren Damen Kinder Garten Wohnen Kiiche & Haushalt Biiro
Sport & Spiel Koffer & Lederwaren Korperpflege Lebensmittel Sonderangebote Herstellerportrats Journal
¢ Zurick | Startseite » Korperpflege > Kosmetik > Hautpflege > Hand- & Korperpflege
Feste Handcreme
Queen Bee
Duftricht... Queen Bee Vv
Menge 1
E 9,90 €
v Grundpreis: 19,80 €/100g
> alle Preise inkl. MwSt., zzgl. Versandkosten
(-]
\ 

Merken

Lieferbar ab Anfang Dezember, Jetzt
bestellbar

Wir geben die MwSt.-Senkung als Rabatt bis
Q zum 31.12.20 an Sie weiter. Den Wert finden
Sie im Warenkorb.

Warenhausabholung
Allgemeine Informationen Produktinformation
Flugtauglich und plastikfrei. Handcreme am Stiick. Artikelnummer 30366

Diese Handcreme aus Schottland kommt dank ihrer festen Reichhaltige, feste Handcreme in einer WeiBblechdose,
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Einzelpreis 9,80 € , _ .

Grundpreis 2513 €/1kg Wir geben die MwSt.-Senkung als Rabatt bis zum 31.12.20 an

Art.Nr. 40481 Sie weiter. Den Wert finden Sie im Warenkorb.

Expresslieferung maglich

) Zur Merkliste
X  Entfernen
/' Andern

v Gutschein einlosen

Zwischensumme 9,80 €
MwSt. Rabatt' -0,25 €
Versandkosten 580€
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inkl. MwSt.

' Wir geben die Mehrwertsteuersenkung als Rabatt bis zum
3112.2020 an Sie weiter. Ausgeschlossen sind Warengutscheine,
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Request money View transactions
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Send money View transactions
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Pay & Get Paid Marketing For Growth Financing App Center

J b

Quick links

Your apps More for you

/ ,.,_\\ h App Center Invoicing Shipping Labels
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Hide steps
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/ AN Is this helpful? Yes « No
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Show steps
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illustration: Micro Frontends in Action Michael Geers / @naltatis



https://www.manning.com/books/micro-frontends-in-action?a_aid=mfia&a_bid=5f09fdeb
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Spotity web player (until early 2019) & Desktop App
https://labs.spotity.com/2019/03/25/building-spotifys-new-web-player/ Michael Geers / @naltatis
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with Custom Elements
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</CheCkOUt_buy> Michael Geers / @naltatis
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page transitions using links
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https://www.manning.com/books/micro-frontends-in-action?a_aid=mfia&a_bid=5f09fdeb
https://twitter.com/naltatis

page transitions between SPAs

Linked Single Page Apps Unified Single Page App

soft hard soft soft soft soft

/‘ app shell
easy to implement j
best user

low coupling

experience

illustration: Micro Frontends in Action Michael Geers / @naltatis



https://www.manning.com/books/micro-frontends-in-action?a_aid=mfia&a_bid=5f09fdeb
https://twitter.com/naltatis

jobs of the application shell?

> central entry point for the user
> can load, start and stop all SPAs
> switches between SPAs it necessary

soft soft soft soft
I\ A~ A 73\ 7 3\

| [ Page A1 Page A2 I | [ Page B1 ] [ Page B2 ] [ Page B3 ] I
‘ SPA SPA \
app shell
Y — shared
Team A Team B infrastructure

illustration: Micro Frontends in Action Michael Geers / @naltatis



https://www.manning.com/books/micro-frontends-in-action?a_aid=mfia&a_bid=5f09fdeb
https://twitter.com/naltatis

single-spa

> ready-to-use application shell

> most popular solution

> plugins for nearly all frameworks
> also supports composition

https://single-spa.js.org/ Michael Geers / @naltatis



https://single-spa.js.org/
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libraries & meta frameworks

, > ¢ Piral
M) giankun . = Icestark ’J tps il
rttps:/Jgiankun.umiis.org "_“‘ oaium —  +  hitps://ice-lab.github.io/icestark/
» https://podium-lib.io

Ara

https://github.com/ara-framework

fu| | OpenComponents mucr d €

https://github.com/opencomponents/oc

https://github.com/onerzafer/microfe-client

meta-spa-router @ Luigl

https://github.com/manfredsteyer/meta-router https://github.com/SAP/luigi

dd puzzlejs 2y LG

https://github.com/zalando/tailor ,* https://github.com/namecheapl/ilc
https://github.com/puzzle-js

Michael Geers / @naltatis
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illustration: Micro Frontends in Action Michael Geers / @naltatis
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technology change becomes a team decision

5 React » Elm [
- Framework
L B B Switch
4
re ) ©
5 Spring Boot > > > | -g
§ Java 0 0 o0 Phoenix o
© © A Elixir -
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% PostgreSQL MongoDB
: MySQL || S3 Cassandra
D |
Macro Architecture Micro Architecture

illustration: Micro Frontends in Action Michael Geers / @naltatis
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now micro frontends
did not work out for
eague of Legends

(June 2019)

Twitter thread by Jules Glegg / @heyjulestern

O \ twitter.com/heyjulesfern/sta ey ¢ @ +

<~  Thread

M Jules Glegg
.’ @heyjulesfern

Microfrontends are back in the discourse, and that's cool
because League of Legends has had microfrontends in
production for a couple of years! Let’s talk about hopes
and dreams and harsh, cold reality l

11:51 PM - Jun 16, 2019 - Twitter for iPad

65 Retweets 16 Quote Tweets 187 Likes

Q () QO i

% Jules Glegg @heyjulesfern - Jun 16, 2019
. i Replying to @heyjulesfern

Backstory: Here's an article | wrote when League Client first shipped. The
system can be thought of as a tiny bootstrapper with no feature code - all
features are loaded dynamically and provided to one another at runtime
via dependency injection.

Under the hood of the League Client's Hextech Ul
http://riot.com/2lISfh5 #RiotTechBlog
& technology.riotgames.com

O 1 11 1 QO 22 '

. Jules Glegg @heyjulesfern - Jun 16, 2019
. " You hope: Not only can core libraries (e.g. audio, typography, Ul widgets)
can be provided via API, but core FEATURES (e.g. settings menu

integration) can too

You get: This! Throw in some tasteful (usually delegate-based) APIs and
you can make something really extensible.


https://twitter.com/heyjulesfern/status/1140376265750241281

T NI OV

micro rontend anarchy

JuSt because you can, doesn't mean you should

> agree upon a tech stack

> make it easy to get started (starter kit, blueprint)
> exchange learnings between teams

> try not to over-requlate

Technology Radar #23

Michael Geers / @naltatis
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irontends are bad for performance



Analyses of loading performance (LCP
in German fashion e-commerce shops

cro frontend sites
can be very fast

or slow - it's mostly about good engineering

source: Textil Wirtschaft

all using a

micro frontends

architecture

Mode Reloaded: Esprit-Seiten bauen sich am schnellsten auf
Ladegeschwindigkeiten der 50 gréf3ten Online-Mode-Shops in Deutschland

[ Schnell: weniger als 2.5 Sekunden
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https://www.textilwirtschaft.de/business/news/baqend-baqend-229518

W hut what about the redundancy’

o




smaller tools mean less redundancy

g - larger runtime m, elte

Vuejs

@ hyperapp

BIPREACT
lit-html

amall runtime 7

‘li I! | 23’ Michael Geers / @naltatis

B stencil
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ﬂ reusing vendor libraries between systems

with import maps with module federation

lib-1 lib-2 fgg(t)rsai!{llrl;ra 4 peer-to-peer approach

A B C ib-1 s ib-2
applications can reference central libraries applications can reuse already loaded libraries
to reduce their bundle size from inside other applications

https://github.com/systemjs/systemjs/blob/master/docs/import-maps.md https://module-federation.github.io



https://github.com/systemjs/systemjs/blob/master/docs/import-maps.md
https://module-federation.github.io

've written a book

788~ ontends )70 pages
|N ACTION 143 illustrations

Michael Geers 2 w cXdlm p‘@S
64 1istings

35% off with code ctwemerge21

M v and all other books at manning.com

Michael Geers / @naltatis
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DOOK examples

000 < > 0 @& the-tractor.store

The Tractor Store

micro frontends sample code
view on GitHub | by Michael Geers

The Book

Curious about micro frontends? Grab a copy of my book
Micro Frontends in Action to learn about the concepts,
its benefits, integration techniques and common pitfalls.

Buy the Book

Amazon | micro-frontends.org

Chapter 2: My First Micro Frontends Project

Pages & Links iFrames

<iframe>

view code

Topics: page transition, links Topics: composition, iframe

view code

the-tractor.store

# the-tractor.store

000 < > ©

.NDE

Chapter 7: Client-side Routing

Client-side Routing (Flat)

APP SHELL

view code

Topics: app-shell, routing, client-side,
Web Components

Single SPA

SINGLE SPA

view code

Tobnics: ann-shell routina client-side sinale-sna

Client-side Routing (Two-Tiered)

view code

Topics: app-shell, routing, client-side,
Web Components
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Micro Frontends

extending the microservice idea to frontend development

Techniques, strategies and recipes for building a modern web app with multiple

teams that can ship features independently.

What are Micro Frontends?

The term Micro Frontends first came up in ThoughtWorks Technology Radar at
the end of 2016. It extends the concepts of micro services to the frontend world.
The current trend is to build a feature-rich and powerful browser application, aka
single page app, which sits on top of a micro service architecture. Over time the
frontend layer, often developed by a separate team, grows and gets more
difficult to maintain. That’s what we call a Frontend Monolith.

The idea behind Micro Frontends is to think about a website or web app as a
composition of features which are owned by independent teams. Each team
has a distinct area of business or mission it cares about and specialises in. A

team is cross functional and develops its features end-to-end, from database
to user interface.

However, this idea is not new. It has a lot in common with the Self-contained
Systems concept. In the past approaches like this went by the name of Frontend
Integration for Verticalised Systems. But Micro Frontends is clearly a more
friendly and less bulky term.

Monolithic Frontends

The Monolith Front ¢ Back Microservices
2 - v
$ $ Frontend 5 Frontend
8 S Team 8 Team
. The Shop o N
E Team - - I AQeregation Layw (0.9 DFF, GeaphQt I
§ 8
[+] 3] o - ¥
T 7 - - 8 8 %
1.‘, m L Backend / ' ug ;; 5 3
g 5 DevOps Team 9 E Lg E §

Organisation in Verticals

End-to-End Teams with Micro Frontends

©

c

g Team Team Team Team

£ Inspire Search Product Checkout
g Mission: Mission: Mission: Mission:

_?2 helps the customer quickly find present the product provide a good
g to discover products the right product (specs, images, ...) checkout experience
....... |

# micro-frontends.org G ¢

©® +

EN JP ES PT KR RU

View project on

GitHub

The Avthor

Michael Geers is a
software engineer 8
at neuland Biro fir g
Informatik.
He worked on multiple large e-
commerce projects over the
last ten years.

He loves the frontend and is
passionate about design
systems and web-
performance.

Follow on Twitter or GitHub.

Micro Frontends in Action

find the interactive examples
at the-tractor.store.

buy it as print or ebook from

need more?

micro-frontends.org

article by Cam Jackson

article by Gustaf Nilsson Kotte

blogposts by Florian Rappl

blogposts by Luca Mezzalira

oo gwesomelist by Rajasegar Chandran

Michael Geers / @naltatis



http://micro-frontends.org
https://martinfowler.com/articles/micro-frontends.html
https://gustafnk.github.io/microservice-websites/
https://medium.com/@FlorianRappl
https://medium.com/@lucamezzalira
https://github.com/rajasegar/awesome-micro-frontends
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TOPOLOGIES

ORGANIZING
BUSINESS AND
TECHNOLOGY

TEAMS FOR FAST
FLOW

ooooooo

MATTHEW SKELTON
and MANUEL PAIS

book recommendation

about structuring your organisation’s

teams & systems

Michael Geers / @naltatis
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thank you for fistening
stay hea\thy

Michael Geers / @naltatis
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lmage credits

Mirror Facade Jonas Ferlin

https://www.pexels.com/photo/mirror-facade-of-tall-

building-1963557/

Monolith 1 Jeff Hendricks

https://unsplash.com/photos/yIKdc86|NBs

Monolith 2 Rana Osman

https://unsplash.com/photos/JcSsu-NF3go

Buildings Juhasz Imre

https://www.pexels.com/photo/apartment-architecture-
buildings-business-425047/

Metal Blade Russ Ward

https://unsplash.com/photos/aMlbxs8SYig

Man Welding Metal Kateryna Babaieva

https://www.pexels.com/photo/man-welding-
metal-2880871/

Action Bicycling Roman Pohorecki

https://www.pexels.com/photo/action-bicycling-bike-
biking-287398/

Running Kids (me)

The Tool Guy Tirachard Kumtanom
https://unsplash.com/photos/UuW4psOb388

Woodshop Igor Ovsyannykov

https://unsplash.com/photos/iXV0idWodyc

Tractors Manufactum
https://www.manufactum.com/tin-toys-c193667/

K builit with micro ?rOﬂtﬁﬂA%

\



https://www.pexels.com/photo/mirror-facade-of-tall-building-1963557/
https://www.pexels.com/photo/mirror-facade-of-tall-building-1963557/
https://unsplash.com/photos/yIKdc86jNBs
https://unsplash.com/photos/JcSsu-NF3qo
https://www.pexels.com/photo/apartment-architecture-buildings-business-425047/
https://www.pexels.com/photo/apartment-architecture-buildings-business-425047/
https://unsplash.com/photos/aMlbxs8SYig
https://www.pexels.com/photo/man-welding-metal-2880871/
https://www.pexels.com/photo/man-welding-metal-2880871/
https://www.pexels.com/photo/action-bicycling-bike-biking-287398/
https://www.pexels.com/photo/action-bicycling-bike-biking-287398/
https://unsplash.com/photos/UuW4psOb388
https://unsplash.com/photos/iXV0i4Wo4yc
https://www.manufactum.com/tin-toys-c193667/

