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technology evolves quickiy
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frontend gets bigger







Michael Geers

-rontend Engineer

naltatis

on Twitter & GitHub

= COIHRAAECs \,

neuland:::

Bremen, Germany



Micre frontends-

Small Frontends?

Microservices in the Frontend? &



Micre frontends-

Verticalized Teams
Self Contained Systems

Vertical Decomposition
Ul Composition
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Frontend

Backend

Frontend

API Gateway (Rest, BFF, GraphQL, ...)

Product Availability

Service

Teaser
Service

Service

Price Payment
Service Service

Basket
Service

Customer
Service

94N12311YdJy 3DIAISSO.UDIN



Frontend

SpU31UO0J4 OJDIN

Backend

Team Team Team Team
Inspire Search Decide Checkout




Frontend

Backend

IS run by a %
Cross- TN —
functional, ships its Q
Toam, Own O S,
Q

\_} STee:rr:h L/\ IS assigned a (DD
Specifio Mission Q.

)

stores ItsS %
has its own —t

Own Dato Technology, Stack. ®

k smells like a fab & Tall, Microservice,



Hou we> use this-

4 projects

c-COIMm

.

4-8
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people

team

\/ -/ teams
DEer project




Otihers- whe work. like this-

Otto e Facebook
: Zalando AMmazon:
Hello Fresh AutoScout 24
Spotity Jterigs Office 365


https://www.youtube.com/watch?v=j2ynHColelw
https://www.mosaic9.org/
https://dev.otto.de/2014/07/29/scaling-with-microservices-and-vertical-decomposition/
https://www.youtube.com/watch?v=E6_UyQPmiSg
https://www.facebook.com/notes/facebook-engineering/bigpipe-pipelining-web-pages-for-high-performance/389414033919
https://engineering.hellofresh.com/front-end-microservices-at-hellofresh-23978a611b87
https://www.youtube.com/watch?v=W3_8sxUurzA
https://news.ycombinator.com/item?id=13009285
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ustomer tocus-

every team ships directly

NO pure apl teams







Reduced, Scope
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How- to> implement?



A Page (s Owned, by, one Team

connected via Links

" %
<html>
omepage Product Prodgct Basket Success
List Details
:/htm1> . . .

Team Checkout




The Model Store

F--------'

: basket: 0 item(s)

i .
Related Products 1 : Team Decide

owns the page

Tractor Porsche-Diesel Master
419

r------------------'

' 1
i E
| [ buy for 66,00 € ]:
i ¥

Team Inspire
provides a fragment

Team Checkout

provides two fragments




Integration in the Browser



ML HTML
MpPOorts Template

e Ustom Shadow
Flements DOM




Custom, Elements-

<checkout-basket></checkout-basket>

https://developers.google.com/web/fundamentals/getting-started/primers/customelements



https://developers.google.com/web/fundamentals/getting-started/primers/customelements

-
. % N
. J
» » s * 4 A B .
Ve -
.

] Custom, Elements-

class CheckoutBasket extends HTMLElement {
connectedCallback() {
this.innerHTML = 'mini basket ...';

}
.

customElements.define('checkout-basket', CheckoutBasket);

» AV X B

React




Element Lifecycle

constructor ()
connectedCallback()

attributeChangedCallback(attr, oldval, newVal)

disconnectedCallback()



Custom, Elements- by, Default

svelte
SkatedS




Browser Supporb

i \& f . L A
W “\(\3&‘\\3 "o °f°“9\&

Custom Elements v1
AP| stabilized end of 2016




Browser Supporb

with POIYTill ks

https://github.com/WebReflection/document-register-element


https://github.com/WebReflection/document-register-element

<checkout-basket>

</checkout-basket> . PR —
01 Related Products

\—

Tractor Porsche-Diesel Master
419

<inspire-reco sku="t_red">
$— </inspire-reco>

mEmmEmEmEEE1

/—\

O

=

<

—

®)

-

(o)

o

o

o

n
N

‘Q ' <checkout-buy sku="t_red">
</checkout-buy>




<checkout-basket>

</checkout-basket> . PR —
Related Products

\—

Tractor Porsche-Diesel Master
419

t_green

<inspire-reco sku="t_red'">
$— </inspire-reco>

ﬁ ................. e green

<checkout-buy sku="t—ed">
</checkout-buy>




D, OM is- the API

Teams publish their Custom Elements documentation

-lement-Name, Attributes, Events




tramework. Support

Interoperability Test Suite

| > for Frameworks

custom-elements-everywhere.com

==\ Rob Dodson
A @lgelelelele ol



https://custom-elements-everywhere.com/
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Integration> on the, Server



GCI Server Side Includes-

<!-=-#include virtual="/some-url" -->
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JASON CRANFORD TEAGUE

VISUAL
QUICKSTART

GUIDE

DHTML - (SS

FOR THE WORLD WIDE WEB

Teach yourself DHIML and CSS

the quick and easy way! This

Visual QuickStart Guide uses
pictures rather than lengthy
explanations. You'll be up and

runnimmg in no time!

Urheberrechtlich geschitztes Material

USING SERVER-SIDE INCLUDES

Chapter 23

Using Server-Side Includes

The easiest way to import external content
into a Web page is to use a server-side
include. This is not an HTML tag, but a tag
that tells the computer that serves your Web
pages to the Internet (called a server) to add
the referenced file to the page. Although this
method’s success depends on whether your
server understands this tag, almost all
servers do these days.

To add a server-side include:

1. <!--#includevirtual="external .html"-->
Add the include tag anywhere in the
<body> of your HTML document, and set
it to import external.html (Code 23.3).

2. <!--#echovar="DATE_LOCAL" -->
<!--gechovar="DATE_GMT" -->

Another useful server side tag is the #echo
tag in which the server includes either its
local time and date or Greenwich Mean
Time (GMT) on the page.

3. external.html
Create a new HTML file, and save it as
external.html. This file does not contain
the regular <html> open and close tags,
which are supplied by the main docu-
ment—only the <body> tag and any
HTML that could be included in a regular
HTML document (Code 23.4). The
results are shown in Figure 23.3.

v Tips

B The disadvantage of this method is that
you cannot see the external content
unless it is coming off a server. If you try
to view this file on your local hard disk,
you will see a whole lot of nothing.

B You can also add a clock that shows
visitors their local time (see "Creating a
Clock™ in Chapter 26).

Code 23.3 The server-side include tags allow you to
import external content, but only if the page is being
delivered from a Web server.

B=-a - ~___code = |
<html>
<body>
<!-- #include virtual="external.html"” -->
<br><br>
<!-- #echo var="DATE_LOCAL" -->
<br><br>
<!=~ 2echo var="DATE_(MT" -->
<br><br>
</body>
. </html>

Code 23.4 The external content being imported into
index.html. This content can be any standard HTML
code; just don't use <html> or <body> tags.

= i code = |
| <div style="text-align:center”>

<hl>Alice In Wonderland</hl>

<h3>Chapter 1</h3>

<img src="alice28.gif" width="358"
* height="481" border="0">

Alice In Wonderland 3
Chapter |

| ¢
Fal € re—e

L

Figure 23.3 The external content has been imported
successfully.

388

Google Books



https://books.google.de/books?id=Y_MdAmjLPVYC&printsec=frontcover&hl=de#v=onepage&q&f=false

JASON CRANFORD TEAGUE

VISUAL

QUICKSTART

GUIDE

FOR THE WORLD WIDE WEB

Teach yourself DHTML and CSS

the quick and easy way! This

Visual QuickStart Guide uses

2001

Urheberrechtlich geschitztes Material

USING SERVER-SIDE INCLUDES

Chapter 23

Using Server-Side Includes

The easiest way to import external content
into a Web page is to use a server-side
include. This is not an HTML tag, but a tag
that tells the computer that serves your Web
pages to the Internet (called a server) to add
the referenced file to the page. Although this
method’s success depends on whether your
server understands this tag, almost all
servers do these days.

To add a server-side include:

1. <!--#includevirtual="external .html"-->
Add the include tag anywhere in the
<body> of your HTML document, and set
it to import external.html (Code 23.3).

2. <!--#echovar="DATE_LOCAL" -->
<!--gechovar="DATE_GMT" -->

Another useful server side tag is the #echo
tag in which the server includes either its
local time and date or Greenwich Mean
Time (GMT) on the page.

3. external.html
Create a new HTML file, and save it as
external.html. This file does not contain
the regular <html> open and close tags,
which are supplied by the main docu-
ment—only the <body> tag and any
HTML that could be included in a regular
HTML document (Code 23.4). The
results are shown in Figure 23.3.

v Tips

B The disadvantage of this method is that
you cannot see the external content
unless it is coming off a server. If you try
to view this file on your local hard disk,
you will see a whole lot of nothing.

B You can also add a clock that shows
visitors their local time (see "Creating a
Clock™ in Chapter 26).

Code 23.3 The server-side include tags allow you to
import external content, but only if the page is being
delivered from a Web server.

B=-= : code =
<html>
<body>
<!-- #include virtual="external.html"” -->
<br><br>
<!-- #echo var="DATE_LOCAL" -->
<br><br>
<!-~ 2echo var="DATE_(MT" -->
<br><br>
</body>

</html>

Code 23.4 The external content being imported into
index.html. This content can be any standard HTML
code; just don't use <html> or <body> tags.
=] - code )
| <div style«"text-align:center"”>

<h1>Alice In Wonderland</hl>

<h3>Chapter 1</h3>

<img src="alice28.gif" width="358"
* height="481" border="0">

De U8 os "potm e e
- - J‘JJ Qa8 O “k_“~---~op~n .’-3 h.‘

3|

Alice In Wonderland ?.
Chapter | .l

|

|

| SIS r
) owe € e |

Figure 23.3 The external content has been imported
successfully.
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https://books.google.de/books?id=Y_MdAmjLPVYC&printsec=frontcover&hl=de#v=onepage&q&f=false

Server
Team Decide

/red-tractor

Server
Team Checkout

SapN|ouU| 3pIS J9AISS
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Server
Team Decide

/red-tractor

Server
Team Checkout

SapN|ouU| 3pIS J9AISS
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/red-tractor

<html>
<!--#include virtual=“/checkout/basket® -->
<h1l>Tractor</hl>
<!--#include virtual=*/checkout/buy®“ -->
</html>

Server
Team Decide

Server
Team Checkout

SapN|ouU| 3pIS J9AISS



/red-tractor

/red-tractor

<html>
<!--#include virtual=“/checkout/basket® -->
<h1l>Tractor</hl>
<!--#include virtual=*/checkout/buy®“ -->
</html>

Server
Team Decide

.|_)
D
"%
V)]
o
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N
+
>
@)
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D
<
O
N

/checkout/buy

Server
Team Checkout

SapN|ouU| 3pIS J9AISS
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/red-tractor

<html>
<!--#include virtual=“/checkout/basket® -->
<h1l>Tractor</hl>
<!--#include virtual=*/checkout/buy®“ -->
</html>

Server
Team Decide

<html>
<em>0 1tems</em>
<hl>Tractor</hl>
<button>buy for 66 €</button>
</html>

/checkout/buy
buy for 66 €
</button>

/checkout/basket
<em>0 1tems</em>
<button>

Server
Team Checkout

SapN|ouU| 3pIS J9AISS



Neo- Universal, Wel Components-




Server Initial Render

/inspire-reco?sku=t_red

res.send(""<h3>Related Products</h3><ul>..")

Browser Rehydration & User Interaction

<inspire-reco sku="t_red"></inspire-reco>

el.innerHTML = "<h3>Related Products</h3><ul>..")




Custom, Elements> * SSI

K\\- client _:)
N server
<inspire-reco sku="t_red"> f//,_

<!--#include virtual="/inspire-reco?sku=t_red" -->

</inspire-reco>



z(,/”'____"“' <checkout-basket>
<!=-=#include virtual=""/checkout-basket" -->

EREEREEEEEERE. </checkout-basket>

' Related Products

<inspire-reco sku="t_red">
<!--#include virtual="/inspire-reco?sku=t_red" -->
</inspire-reco>

ctor Porsche-Diesel Master
)

'R\ <checkout-buy sku="t_red'">

<!--#include virtual="/checkout-buy?sku=t_red" -->
</checkout-buy>



Page Transitions-



Only, Inside o Team,

One Router per Team

Team A lTeam B

Soft Hard Soft
Navigation NelVilelelilelg Navigation
/1list /product /cart /success
Client Page Client
Rendered Refresh Rendered



To. Level, Router

Shared Universal Router & Page Fragments

HTML Shell

e S e S |
with Router

L
const routes = {
<a-list <a-product . . :
:"_1 1IN .d5"12"> <b-cart> '/.name' : 'a-list' ’
aliEs R0 ! '/p/:1d': 'a-product',
'/cart': 'b-cart',
' /success': 'b-success'
}

=
<b-success>
k Page-Fragments J

NN
.....

also take a look at single-spa



Shared> Fundamentals-

JS Polyfills Tracking:

Error Reporting?

Basic Typography ~UM-

CSS Resets App Shell>



Common Design System,

s | | Checkbox One | |
| Click Me l Disabled ’ =
[z Checkbox Two E



As- Global Stylesheet

w la, Bootstrage,

one globally included css file
includes only styling
used via css classes EIEY ¢ e o

Pros

-simple solution / easy to use
-consistent look

Cons

-global css tends to grow

-NO easy way to detect unused css
-breaking changes are hara

Il cdn.example.org/global/styleguide.css



As- Versioned> Package

distributed via npm
components with template & styling

Pros

-only used css is shipped

-teams can upgrade independently
-fragments don’t relay on outer styles

Cons

-requires build process (webpack, ...)
-common html-templating needed
-temporary visual inconsistencies







Bo, reasonable!

dont use all frameworks togeher!
do you really need a big rramework?



Measure> Performance

set a pertformance budget & Know your NUMDErs




Some more things- ..



Don't Share, State

NO shared globals



Value Independence

ts tempting to unity everytning



Learw from, Colleagues-

teach them now CSS works



Talk te> your Neighbors-

share best practices



Ownership, (s> important

Jse team pretixes when needeo



Thanks- for Listening,

micro-Trontends.org @naltatis


https://micro-frontends.org
https://twitter.com/naltatis

Colorful Wood Structure Alexas Fotos
https://pixabay.com/en/background-colorful-wood-
structure-3412048/

Clocks Pixabay

https.//www.pexels.com/photo/london-new-york-tokyo-and-

moscow-clocks-48770/

Octan Tower The Lego Movie

https.//www.youtube.com/watch?v=GZT5z4K6uw4
recaptioned by @peeofive

Action Bicycling Roman Pohorecki

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

Four Playing Pieces Pixabay

https.//www.pexels.com/photo/set-of-4-wooden-elongated-
accessory-209651/

Wooden Counter David Siglin

https.//www.pexels.com/photo/blur-blurry-bokeh-close-
Up-347139/

The Tool Guy Tirachard Kumtanom
https://unsplash.com/photos/UuwW4psOb388

Woodshop Igor Ovsyannykov
https.//unsplash.com/photos/iXV0idWo4yc

Unicorn d9/jro
https:.//pixabay.com/de/lego-einhorn-spielzeug-671593/

Browser Logos Catalin Maris
https.//qithub.com/alrra/browser-logos

Broken Escalator Skitterphoto
https://pixabay.com/photo-1746279

https:.//freesound.org/people/dobroide/sounds/15227/

https:.//freesound.org/people/sittstav/sounds/171665/

Sad Lego Benny Cheezburger
http//aph.is/IBCRCKhA

Wired Elements
https.//wiredjs.com/

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

N

\oui\!( wi“\ Micro Vron‘tencxs


https://pixabay.com/en/background-colorful-wood-structure-3412048/
https://pixabay.com/en/background-colorful-wood-structure-3412048/
https://www.pexels.com/photo/london-new-york-tokyo-and-moscow-clocks-48770/
https://www.pexels.com/photo/london-new-york-tokyo-and-moscow-clocks-48770/
https://www.youtube.com/watch?v=GZT5z4K6uw4
https://twitter.com/peeofive
https://www.pexels.com/photo/action-bicycling-bike-biking-287398/
https://www.pexels.com/photo/action-bicycling-bike-biking-287398/
https://www.pexels.com/photo/set-of-4-wooden-elongated-accessory-209651/
https://www.pexels.com/photo/set-of-4-wooden-elongated-accessory-209651/
https://www.pexels.com/photo/blur-blurry-bokeh-close-up-347139/
https://www.pexels.com/photo/blur-blurry-bokeh-close-up-347139/
https://unsplash.com/photos/UuW4psOb388
https://unsplash.com/photos/iXV0i4Wo4yc
https://pixabay.com/de/lego-einhorn-spielzeug-671593/
https://github.com/alrra/browser-logos
https://pixabay.com/photo-1746279
https://freesound.org/people/dobroide/sounds/15227/
https://freesound.org/people/sittstav/sounds/171665/
http://gph.is/1BCRCKh
https://wiredjs.com/
https://www.manufactum.com/tin-toys-c193667/

