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What and why:
Interpreters

• Execute user programs immediately

• Interactive responses → Excel

• Easy to implement



What and why:
Truffle

• Part of Oracle GraalVM

• Framework for high performance interpreters

• Community edition available

• Runs on any JVM

• Lots of tooling



What and why:
Tartufo – Separate DSL and aspect in MPS

• New aspect in MPS language

• Lots of boilerplate

• Integral language part: defines semantic

• Ease of use





Demo screenshot: Asynchronous live 
update on change



Demo screenshot: Breakpoint in user 
program with variable inspector



Demo screenshot: Stepping into function



Demo screenshot: Stepping out of function



Demo screenshot: Export model with user 
program



Demo screenshot: Run exported user 
program outside MPS with 32 MiB heap 



MPS

Concept Definition

BaseConcept

VariableDefinition

int size

M3

meta meta model

M2

meta model

M1

model

M0

real thing

MPS M3 representation Legend

system

manual

generated



Truffle

Truffle Node

Class

Truffle M3 representation

MPS

Concept Definition
M3

meta meta model

M2

meta model

M1

model

M0

real thing

Legend

system

manual

generated

VariableNode

size

VariableDefinition

int size

BaseConcept



«ConceptDefinition»

«ConceptDefinition»

«ConceptDefinition»

«Node»

«Class»

«Object»

«Class»

«Class»

Types of M3 elements

Truffle

Truffle Node

Class

MPS

Concept Definition

Legend

system

manual

generated

VariableNode

size

VariableDefinition

int size

BaseConcept



all MPS
all Java

no MPS

No MPS in Truffle realm
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Node Converter

Manual MPS elements generated
to Truffle realm
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Serialized
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Node

Serializer
Node

Deserializer

MPS serialization,
deserialization to Truffle
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«Object»

Types of M3 elements
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No MPS in serialization or Truffle realms
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Focus on Java part – without MPS
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made-up

Model Server

Serialization could also be model server
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made-up

Model Server
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made-up

Model Server

Model server to Truffle converter
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made-up

Model Server

API call instead of node converter
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made-up

Model Server

Model server in any language
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Tartufo Languages

Implementation

• Tartufo Interpreter

• Tartufo Abstraction?

• Tartufo Base

• Tartufo Mixin

• Truffle Annotations

• Java

• Byte code

Infrastructure

• Converter

• Service

• Dummyclass

• Aspect

• BLIntegration



Language: Tartufo Interpreter



Language: Tartufo Base



Language: Tartufo Mixin



Language: Truffle Annotations



Language: Java



Language: Bytecode



Language: Base Language integration



Maturity

MPS Truffle integration engineered, no production

Async editor cell prototype, usable base

Debugger prototype, usable base

Node (de)serializer proof of concept

Standalone executor proof of concept

Languages

Interpreter design ideas

Base concepts almost complete, generator missing

Mixin engineered, no production



Issues

• MPS Java facet vs. Java Annotation Processors

• Line numbers

• Language ease vs. extensibility



Outlook

• Remote debugging

• Debugging interaction, e.g. change values

• Node replacement

• Higher level languages

• Async editor cell as separate language

• Update to current MPS / Truffle versions

▪ used: MPS 2021.1 / GraalVM 21.1 

▪ current: MPS 2021.3 / GraalVM 22.2



Future

• Typesystem integration

• Interop objects language



Summary

• Interpreters useful for DSLs

• Truffle provides speed and tooling

• Tartufo simplifies usage

• Enables use cases inside and outside MPS



niko@f1re.io

mailto:niko@f1re.io


Addendum: Links

• Jobs @ F1RE: https://www.f1re.nl/alle-vacatures

• GraalVM: https://www.graalvm.org/

• Truffle: https://www.graalvm.org/22.2/graalvm-as-a-platform/language-implementation-framework/

• Tartufo will be Open Source, we first need to sort out some licensing details. Contact niko@f1re.io

for early access.
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