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Why do we need Micro-frontends?



Scaling application

Increased performance

Reduced Latency

Managing high volumes




Scaling application teams

Horizontal team scaling
Vertical scaling of teams
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Microservices for the backends and Micro-frontends for the frontend



Monoliths

Monoliths aren’t a bad

design choice

Frontend
Backend




Microservices

e Strong module boundaries
e Independant deployments

e Diversified Technologies

service 1 service2 service3




MicroServices + Ul Monolith

There was mostly a monolith Ul,

which made independent

deployments less true.

Independent deployments aren’t

service 1 service2 service3

independent releases.




Micro-frontends

Micro frontends is an architectural
design pattern to break down
monolith Ul to a smaller and

manageable deployable units.

Microservices’ promises +

servicel  service2  service3 Independent releases.




What you get from
Micro-frontends

e Independent teams
e Independent releases
e Simple, decoupled codebases
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Key decisions when starting
Micro-frontends



Key Questions that need to
be answered

1. Slice: How to break an application to
separate pieces

2. Composition: How do multiple
micro-frontends come together to form
a single application.

3. Communication: How to communicate
between micro-frontends

4. Authentication: How different MFEs
can get authenticated

5. Testing: How should we test the
micro-frontends

Authentication

Communication

Orchestration/
Composition




Slicing the

Micro-frontends

Don’t start thinking it as

components.

Page level vs Cross sectional

Case by case, create a

framework to ideate and slice.




Bounded Context

Pattern

“Total unification of the
domain model for a large
system will not be feasible

or cost-effective”

- Eric Evans (DDD)

Support Context

=
- =




-
-, =~
Bose Quiet Comfort 35 li Noise Cancelling Bluzod‘- e \
O Wireless Over Ear Headphones With Mic 2 exa Voice @ 21605 save 5% \
Control (Black) —
Image carousel B b ~

o nanam s Product Summary

FREE cavery Monday, April

25 Dot

i

=
—
—~
~
N Fastont detvecy. Tomorrow
Order within 6 hrs and 58 mins
Oeunis

BOE: 9

P Shack D Syt L
oo -« . .
p— 3 Pricing & Promotion
@ | o @ fesss
prce
Brand Bose 120.363.00
Colour Black FREE debvery Monday,
Aol over image © z00m n April 25
Connector Type Wiroloss, Wired Poser
Model Name sn 504 By Apparo Recad Private.
Form Factor Over Ear =
Products related to this item Page 10138

Bounded Context 8eL@QQ ~

Example: EEEEE

Technical Detalls Adgditional Information
= € - --
s oo Product Information

St Setes Harm

Product Detail Page

 Biecrones)
Mosel
Mt s Oute Pt Avatatve
A Pacxa Bow Coporation Ings P L. Sower 8. 41 Piocy,
90, CLF Gyber Gy, OCF Paase 2. Gerugram
o2t Comenscen 13X 1762 % 1803 cm; 238,97 Gearea
Outeren 1LM4 Batiaces coqured. frchited srgere
rar mose urmzer Ta9a84.2010
Harsewe s srargrone e A e T Aot
Customer reviews

1 4doutols

Ratings

<€ - - -
Customer Reviews

w i
T Yo Gt 60 8 000G SRMEN 19 560 TN Tty ase RSO iSSues 0 Many users W fackng Tese. The atove 2
3 190 Tewe for 20K
unaccegtaie, 1 was 50 SP6CKING 1 M 1 | weel ) B DOSe S10 10 Chack a) ¥ ey Mre gesuine of 1f )1
By feaniss om0 a par 1o e £ They
Baury ey e cemo par as we
Thack you '
Ourseany 43 ese £1 woukd have tougnt e Prpr—
et SRk 43 et Geal o 100 et 10 3Pt that heshe has Been duped By Bose.
Seonan 1,134 pacese found s haiphs

Wt | g 15



Image carousel

Bounded Context

Example:

Product Detail Page

Ratings

-~

o over image % 300m

Bose Quiet Comfort 35 li Noise Cancelling Bl

Wireless Over Ear Headphones With Mi

Control (Black)

Vi o Bose S

HhAAt

58772 rangs | 428 asewered questons

MRE: 12936350
Deal Prce: 121,999.00
Yeu Save: €7.364.00 (29%)

Colour: Black

@ wme

of ot e

Q wmw (@

Brand Bose
Colour Black
Connector Type Wiroless, Wired
Model Name 350

 How i s catcme?

TR s
)
ARAEt 43

¥

Voice |,

F1 o crames
11 Eosinoshatmads

The acove 2

Lightning Deat
© r21.909.09 (save 25%)

)
AW 208 s zm Tkt 20n et 130 aR 549,00 e Wi
000 pwime TI2I00M0 e TS0 g T1.009.00 eime 1 AT9.00 pme 2596.00 e
_____________________________________ 1
_____________________________________ 3
1
Additional Information ]
< - ——
e sorsecrwnn
[
] ARRRL - S22
] Sowee 8, 48 P, N-10, DU Cyome Gy, OLF PP IREN 1
| 4 s Bewt Setess Rarn. 84,714 1 Beckoncs (Sew Tep 100 i Becyones| 1
b e 41 Over-tar Hatshcres 1
| Mo »s Onte Pt vt cxnee 017 1
| Mode e =t Packar ow e Pt L33 Sowee .40 P, 1
30, 0LF Cyber Gty CLF Phase 2. Gersgram, 1
1 ot Omensoen 81317021 1803 e 23887 Graen Harpara 122019
1
: artenen LA Satties e rchasec) sreore o e Pyt L34 Tower 8. 41 Pocr, 1
N3 0L OLF Prase 2. Gun
| eiins = - |
1 e oy SEN NIV o S O ALsUelmtamEee - J
I Customerreviews ~ ~ ~ ~ "~~~ -~ -T---T-ooooooooo oo oo oo o mm e mm T mm T ':
I deddedo 4doutols o 1
1 58272 gota s b
1 " # A Read this before buying !
| o -y s 156 0 27 Octber 201 1
= . Colour Back  wwemee Purchase 1
- }. ) Thegs | avessy wrew: << - - -
~Thawe are ot baws conmrc
20 | »n
Things 6 ot know:
v § L) Soud dsions ot mas vosma

Product Summary

_Pﬁc'ing & Promotion




Sub domain teams

mfe 1 mfe 2 mfe 3

service 1 service 2 service 3




Key Questions that need to
be answered

2. Composition: How do multiple
micro-frontends come together to form
a single application.

Orchestration/

Composition




Orchestration
Options

Orchestrating

Build Time

Micro-frontends

Client Server
Side Side




Build time composition

Team1

Package

Repository

(]
o)
(npm)

Team2

Team3

([ J Integrate, Build P/\Y

OO ' .

l..l Deploy \\/ 4
Web

Integration

Server
Team

aka
“Distributed Monolith”*

* - use it with extreme caution,
can become worse than a
monolith
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Run time composition

Different micro-frontends gets unified dynamically into a single page (or view) based on
the user’s request.

1. 2. 3.

Client Side Edge Side Server Side
Composition Composition Composition
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Client Side Composition

Web
Servers

() A\
.‘.‘. --------------- Build, Test, Deploy [AESSEs W) -
Team1

Platform /
Container
Team

Unified
application
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Client Side Composition - Options

e Iframe based integration - luigi-project.io

e Webpack plugins - module-federation-plugin

e SingleSpa Framework - single-spa.js.org

e Client side transclusions - h-include

e Or Write your 20 lines of JS :)
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https://luigi-project.io/
https://single-spa.js.org/
https://mnot.github.io/hinclude/

Server Side Composition

MFE
Servers

Routing
Service

Layout
Service

‘&
(1 [
Platform Team

__________________________________________

Unified
application
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Server Side Composition - Options

e Ara Framework - ara-github

e Tailor - project-mosaic

e Hypernova - airbnb-hypernova

e Open components - open-components

e Piral - piral.io

e Podium - podium-lib
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https://ara-framework.github.io/
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Edge Side Composition

Team3

Web
Servers .
[ > ]
A\ (i

>"’ Platform Team

Reverse Proxy +
Template
Composition

Unified
application

id="content"

1d="header
src="/1mages/logo. jpg"

src="/shopping_cart'

id="1tems"




Key Questions that need to
be answered

3. Communication: How do the
micro-frontends communicate with
each other.

communication




Micro-frontends

communication

Storage based

Using a global context or window objects it's

possible to communicate with Micro-frontends

Event based
Using JS eventing we can communicate across

Micro-frontends.




Key Questions that need to
be answered

4. Authentication: How different MFEs
can get authenticated

Authentication

29



Authenticating the

Micro-frontends

How will each authenticated
micro frontend run

independenty
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Key Questions that need to
be answered

5. Testing: How should we test the
micro-frontends.



Testing Strategies

Swiss Cheese - Korny's Blog

Pyramid

Faster tests
Faster feedback
[} Less fragile
i 1 Less like productio

Manual session
based testing

Automated
GUI tests

Automated API test

Slower tests
Slower feedback
More fragile
More like productic

Automated integration tests

Automated component tests

Automated unit tests
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https://blog.korny.info/2020/01/20/the-swiss-cheese-model-and-acceptance-tests.html

Technical aspects as per your choice of integration
approach

. Cross MFE Release
Authentication . Performance
communication Management

Backend . Localisation/ Logging
. Design systems | . o
communication internationalisation

Shared State
Management

Error handling Feature toggles Browser support




Team formation

e Team structure and software structure should align
e Follow domain driven design. “bounded context” principles
e \ertical team structure: One team, one application/MFE

e Build a cross functional team

Program level Team level

;2 Architects, Leads, Product Owners :a, Team Leads, Product owners

000 H 1
fm  Business Analysts o2 Developers, Business Analysts

& Quality Analysts & Quality Analysts




Independent Deployment is possible only using
vertical teams

Team C owns
Micro frontend C

Team B owns
Micro frontend B

Team ~ owns
Micro frontend ~

Forms

Avoid "horizontal"
teams like this @

[ Validation | Validation |

3 product-oriented, "vertical" teams ¢

Source: https://martinfowler.com/articles/micro-frontends.html Author: Cam Jackson
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https://martinfowler.com/articles/micro-frontends.html#Build-timeIntegration

Shared guidelines

e All teams should speak the same vocabulary

e Agree on terms of responsibility and ownership

e Should adhere to global agreements and
conventions

e Maintaining ADRs and documentation

e Maintain a global project scaffolding (but make it

optional)

36



Team guilds

Forum for like minded people from different teams to share and discuss

MFE Team 1 MFE Team 2 MFE Team 3

Performance Guild

[ {»)
o
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To micro-frontend or not ?



Decision making factors for MFEs

It takes relatively longer time to:

e Provision and setup MFE Infrastructure

e Set up MFE codebases with shared
dependencies

e Set cadence, workflow between teams, setup
guilds

e Time and cost

89



Decision making factors for MFEs

Practical factors to consider:

e Project scale and timeline fairly large
e There is clear separation of sub domains
e Team size and distribution

e Migrating from a monolith

40



Alternate approach

You may not need to start with an MFE from day 1

1. 2.

Start with a Keep clear

monolith separation between
sub domains for
easy separation

3.

Slowly migrate to
MFE architecture



Micro-frontendsis a

marathon. Not a sprint
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