
Juri Strumpflohner · @juristr · Tech Talks South Tyrol · Feb 2024

Monorepos
The Benefits, Challenges & Importance  

of Tooling Support



Juri Strumpflohner
Sr. Director of Developer  

Experience

@juristr

 Web Technologies
Google Developers Expert

Instructor
egghead.io









Communication Overhead

Team Size

Communication Cost







Communication Overhead

Team Size

# of codebases

Integration Overhead 
Communication & Coordination



Design System Team

“We made an update to our buttons.  
Please update our design system 
library to v4.3 asap.”



Security Team

“There’s a security vulnerability in 
the cross-env npm package. Update 
all your packages that depend on it!”
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Not a silver bullet
Source: https://mindcapturegroup.com/silver-bullet-theory/



Structure ThroughputAutomation



Common Mistakes  
or Challenges



All In One

Common Mistake
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Just
Colocating
Code

Common Mistake
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Application 

Deployment container,  
bundling of features. Very 
thin; Contains top level 
routing to features
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Specific use cases and user 
flows. These contain the logic of 
entire use cases.  
Example: ordering flow
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Domain Logic Domain
Domain logic, such as data 
entities, data fetching logic,…
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myawesomeapp.com/orders

/orders/current

/orders/past

/orders/create



Monorepo != Monolith
How you develop your 

software
How you deploy your 

software



Monorepo                   

Monolith

Microfrontend

Individual Apps



•Code Organisation & Structure 

•Reusability 

•Maintainability (easier to switch out features) 

•Scaling (we’ll come to that in a bit)

Modularity is key



Ignore
Service
Boundaries

Common Mistake
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via separate repositories
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Control dependencies 
within a domain area
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Across Domain 
Areas
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Design System

Buttons Forms Cards

Orders

Feature Feature Feature

UI UI UI

Domain Logic Domain

1. What type of project can depend on which other type?

2. Which scope (or domain) can depend on what other 
scope?
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Orders
Feature UI

Domain 
Logic

Type Scope

Products

My 
Account

Checkout

Shared 
(Design System, Utils)





Type -> Type



Domain -> Domain



•Avoids spaghetti dependencies 

•Keeps our codebase healthy as it grows 

•Maintainability (!!) 

•Needs to be enforced automatically

Enforcing Boundaries



Not investing in 
Automation

Common Mistake



Key to adoption:  
Adding a new project to your mono 
repo should be easy.



At a certain point, doing operations 
manually won’t scale.





npx nx g @nx/react:app myreactapp —-directory=apps

npx nx g @nx/react:lib product-list —-directory=libs/products

npx nx g @nx/react:lib product-detail —-directory=libs/products

npx nx g @nx/react:lib create-order —-directory=libs/orders

Code Generation



Configures the build/test/lint tooling

Configures the boundary rules

Sets CODEOWNER files

Creates project files (READMEs,…)

Enforce company coding style guide

Incrementally add features

Code 
Generation



Bonus from generating: 
Consistency

☝



Automatic 
Upgrades

🧙



Code Migrations

npx nx migrate latest



Ignoring
Speed

Common Mistake



# of projects in our mono repo

CI time



Congestion

Photo by Roger Victorino on Unsplash

https://unsplash.com/@rmvictorino?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/-88xF_b0hmg?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


👀

Result:



# of projects in our mono repo

CI time



Layers of  
Speed

Intelligent Parallelisation

Only “affected” Projects

Fast (build) Tooling

Cache

Remote Cache

Run Tasks  
across Machines



Fast Tooling

Layers of Speed



Fast tooling

Vite
Vitest Turbopack

rspack



Intelligent Parallelization

Layers of Speed



Intelligent Parallelization

npx nx run-many —target=lint
npx nx run-many —target=test
npx nx run-many —target=build

P2

P1

P3
build
test
lint



Intelligent Parallelization

build
test
lint

P2

P1

P3

npx nx run-many —targets=lint,test,build



How does 
this work?

🤔



The Graph



Only “affected” Projects

Layers of Speed



Affected Nodes only



Only run affected projects

npx nx affected --target test build lint



The Key Ingredients 
for Fast CI

Caching

Distribution



Caching



Caching



Imagine function memoization 
but applied to processes



Caching in action
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Distribution





build
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Machine 1 Machine 2 Machine 3

build
test
lint



Machine 1 Machine 2 Machine 3

•Different running times leading to low efficiency 

•How do we determine the number of machines? 

•Number of machines is static 

•Complexity into spinning up machines 

•What happens as project structure changes



Nx Agents
•Leverage the monorepo project graph knowledge 

•You describe what to run 

•Dynamic scaling 

•Automated fine-grained distribution 

•Automated flaky task rerunning



Nx Workspace

CI



Nx Workspace

CI

Nx Cloud

nx affected -t build test lint e2e



Nx Cloud

Nx Agents

Remote Cache



Nx Cloud

Nx Agents

Remote Cache



Nx Cloud 
InfrastructureYour CI



Machine 1 Machine 2 Machine 3

Fine-grained Distribution

e2e



e2e

Machine 1 Machine 2 Machine 3

Fine-grained Distribution



Machine 1 Machine 2 Machine 3

Fine-grained Distribution



Enabling Distribution



Nx Cloud
https://nx.app

https://nx.app


Commercial 
Add-onOSS - MIT



Wrapping 
up…





Structure ThroughputAutomation



Structure

Throughput

Automation

Breaking into smaller units

Not just a single monorepo

Domain Boundaries

Caching

“Layers of Speed”

Distribution

Automated upgrades

Code generation

Key for adoption & scaling



Sounds interesting?



VoxxedDays Zurich 
https://www.youtube.com/watch?

v=15VeTQLnWrs 

QCon London 2023 
https://www.infoq.com/presentations/

monorepo-mistakes/ 

https://www.youtube.com/watch?v=15VeTQLnWrs
https://www.youtube.com/watch?v=15VeTQLnWrs
https://www.infoq.com/presentations/monorepo-mistakes/
https://www.infoq.com/presentations/monorepo-mistakes/


youtube.com/@nxdevtools



Get in touch!

go.nx.dev/communitynx.dev

@juristr @juristr @juridev juri.dev


