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Developing Microservices is Hard!
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Multitier Languages to the Rescue

3

Single Compilation Unit
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Multitier Language for MSA: MSLoci

MSLoci =
ScalaLoci + “Deploy Services as Container”

[1] Richardson, Chris: Microservices Patterns (2019)
[2] Pascal Weisenburger, Mirko Köhler, and Guido Salvaneschi. 2018. Distributed System Development with ScalaLoci. Proceedings of 

the ACM on Programming Languages 2, OOPSLA, Article 129 (October 2018) 4



Service Implementation
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@multitier
trait OpenIDApi {

@peer type OpenIDService
def auth : Boolean on OpenIDService

}

Declare

@containerized @multitier
object OpenID extends OpenIDApi {

def auth : Boolean on OpenIDService = placed{
… // do authentication

}
}

Implement

@service({ ’localdb’:’mongo’ })
object OpenIDService extends App {
multitier start new Instance[OpenID.OpenIDService](…)
}

Deploy



Automatic Deployment Process
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Configuration for replication, 
database setup, …

Independently 
deployable modules
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Directly integrate 
into CI/CD

Frontend

@peer UIGateway

Backend
@peer LoginService

@peer CustomerService

@service UIGateway

@service LoginService

@service CustomerService
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Communication made easy
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Login 
Service

Customer 
Service

loggedIn.asLocal.observe(persist)

loggedIn observe (remote call persist)

Image source: https://blog.scottlogic.com/2019/10/31/building-microservices-with-spring-boot.html

@multitier trait Api {
val loggedIn : Event[Customer] on LoginService
def persist  : Unit on CustomerService

}



Enjoy static Guarantees

8

loggedIn.asLocal.observe
{ customer => print(customer.shortName) }

Compile-time error: no field shortName!

Login 
Service

Customer 
Service

Customer

prename
surName

loggedIn : Event[Customer]

GET /user

GET /user?<name>



CustomerService Impl

Independent
LoginService Impl

Independent Implementation and 
Compilation
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LoginService API CustomerService API

shared

CustomerServiceModuleLoginService Module

shared



Integrate into existing MSAs
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@service

@gateway

@service
e.g. REST, gRPC
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Let’s Recap

We propose a Multitier Language for 

Microservice Architectures: MSLoci

• Handles distribution & deployment 

complexity

→ Reduce communication boilerplate

→ Enjoy static guarantees
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Thanks for your attention

Questions?


