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Methodologies for the implementation of

embedded real-time applications on distributed platforms

* Methodology: tool-supported, logical, compositional
« Implementation: compositional, scalable, dependable



Giotto

 (@iotto 1s a tool-supported methodology for
embedded real-time systems design

* Giotto consists of:

— A time-triggered and platform independent
programming language

— A compiler

— A runtime library (or virtual scheduling machine)

* Giotto provides an abstract programming model
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Berkeley - Constance
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The Giotto Compiler
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The Embedded Machine
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A Giotto Task
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Abstract Syntax of a Task
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Semantics of a Task
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Scheduled vs. Synchronous
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Task vs. Driver
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RMA and Preemption
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What’s Next?
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Concrete Syntax

mode m () period 10 ms

{
taskfreq 1 do f () output ( x );

taskfreq 2 do g ( x, y ) output (v );



Actuator Driver
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A Giotto Mode Switch
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Gi1otto Mode

* A Giotto mode 1s a parameterized set of
tasks and mode switches

* A Giotto program consists of a set of modes

* A Giotto system 1s 1n a single mode at the
same time
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A Giotto Mode Switch
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A Giotto Mode Switch
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Concrete Syntax

start m () {
mode m () period 10 ms {
taskfreq 1 do f () output ( x );
taskfreq 2 do g ( x, y ) output (v );

exitfreq 2 if p (v ) then m’ (vy);
b

mode m’ ( z ) period 10 ms {
taskfreq 1 do f () output ( x );
taskfreq 4 do h ( %, y, z ) output (v );



Semantics of a Mode Switch
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Semantics of a Mode Switch
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Summary: Functionality
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Pure vs. Annotated Giotto
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The Giotto Compiler
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Giotto PMS (Task Priority)
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Giotto PMS (TDMA)
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The Giotto Runtime Library
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The Giotto Runtime Library
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The Giotto Runtime Library

» Available on VxWorks and x86 targets

e Current Experimental Robots:

— credit card size x86 single board computer running
VxWorks

— wireless Ethernet

— Lego motors, sensor
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Guarded Task Invocations
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Giotto - Masaccio
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