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FUZiO“ Intro hello_world ! io.out =

io.out.println "hello!"

=» One concept: a hello world

- generalization of class / method /
function / etc.
- may be nested

= statically typed
=> polymorphic: union types, parametric types, inheritance

=> pure using effects
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Safety-Critical Aspects

= Formal Guidelines (DO178C, IEC61508, 1SO26262, etc.)
=» Rigorous Verification and Validation

= Determinism

- bounded worst-case execution time

- real-time GC or static memory management
- no probabilistic algorithms

=> Fuzion: simple IR enables tool support

¢ TOKIWQ
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Fuzion Toolchain and Static Analysis

Front Middle Analyzer JVM tc]_a;

end end Optimizer backend JVM
L

backend

Fuzion
Fu21on Fu21on IR
source module
s Inter-

preter

¢ TOKIWO &

8/33 software VMIL'24: The Fuzion Intermediate Representation



Fuzion Toolchain and Static Analysis

Front
end

Fuzion Fuzion
source module
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Fuzion Toolchain and Static Analysis

Static analysis for Modules

Front
end = |ocal correctness
=> supply chain security
Fuzion Fuzion
source module
¢ TOKIWO &
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Fuzion Toolchain and Static Analysis

Middle
end
;uzion Az
module 105
\_/_
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Fuzion Toolchain and Static Analysis

Middle Create whole program

s = monomorphization

=» dead-code removal

t“zj-;m Fuzion
module e
\/
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Fuzion Toolchain and Static Analysis

Analyzer
Optimizer

Fuzion
IR

\/
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Fuzion Toolchain and Static Analysis

Whole program analysis

Analyzer
Optimizer => no run-time errors
=)> specialization
=» escape analysis /
Fuzion stack allocation
IR , ,
L = mstrum.entatlon, test
generation, etc.
= ...
¢ TOKIWO &
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Fuzion Toolchain and Static Analysis

JVM .class
backend |\/| JVM
C .C
backend

Fuzion
IR
s Inter-
preter
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The Fuzion IR
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The Fuzion IR;: Runtime Features

=» Set of

... ¢ TOKIWG

VMIL'24: The Fuzion Intermediate Representation E



The Fuzion IR;: Runtime Features

= Set of of the kinds
- routine
- abstract
- field
- choice
- intrinsic

- native

¢ TOKIWO &
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The Fuzion IR;: Runtime Features

= Set of of the kinds
- routine type
- abstract
- field
- choice type
- intrinsic

- native
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The Fuzion IR;: Runtime Features

=> Set of of the kinds

- routine type callable

- abstract callable
- field callable
- choice type
- intrinsic callable
- native callable
¢ TOKIWQ &
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The Fuzion IR: Code
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The Fuzion IR: Code

=) Stack machine
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The Fuzion IR: Code

=» Stack machine
=> Only 10 commands

- Call
- Assign
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The Fuzion IR: Code

=» Stack machine

=> Only 10 commands
- Call
- Assign
- Tag / Match
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The Fuzion IR: Code

=» Stack machine

=> Only 10 commands
- Call
- Assign
- Tag / Match

- Box, Env, Current, Const, Pop, Comment
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The Fuzion IR: Code

=» Stack machine
=> Only 10 commands
- Call
- Assign
- Tag / Match
- Box, Env, Current, Const, Pop, Comment

=> |ntrinsics for arithmetic, runtime system, etc.
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Fuzion: Status

Fuzion still under development
= language definition stabilizing
=> base library work in progress
= current implementation providing JVM and C backends

=> basic analysis tools available

=» greencode.ai project starting now

¢ TOKIWG &
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Thank you. Any questions?

Please follow and stay informed
= https:/github. com/toklwa software/fuzmn

arbeiten Ansicht Chronik Lesezeichen Extras Hilfe

Beal
& Fuzion Language Portal X = +

= https:/fuzion-lang.dev

&k A O B https:y/fuzion-lang.dev ¥y & Q Suchen i I 4 X oIn ®

= @FuzionLang
= @Fuzion@types.pl Fuzion

A language that unifies concepts to improve productivity
and to use tools for performance and correctness.

Introduction Y Social Tutorial Fool How to...
A ,% e é

News Toots - Install Fuzion
Fuzion Purpose m» Modern Syntax Use Fuzion
Safety and Security g 5 T Get editor support

« @fuzion@types.pl .
i i Classic syntax using { }

. inl:-‘layground

- @FuzionLang

¢ TOKIWQ
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