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I use a
dead language…
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Lightning talkLightning talkLightning talkLightning talk



Disclaimer:
- I do embedded development 
and still feel the metal





embedded embedded embedded embedded 
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developmentdevelopmentdevelopmentdevelopment
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: Auto Ident 

: Industrial Sensors

: Industrial Safety 
Systems

: Advanced Industrial 
Sensors

: Encoder

: Analyzers & Process
Instrumentation

SICK Sensors…Sensors…









DARPA: Urban/Grand  Challenge



Google Street View



Google Street View
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ChallengesChallengesChallengesChallenges::::



AbstractionAbstractionAbstractionAbstraction
without without without without 

Runtime CostRuntime CostRuntime CostRuntime Cost



C consideredC consideredC consideredC considered
unsafeunsafeunsafeunsafe



(High Level)(High Level)(High Level)(High Level)
ProgramProgramProgramProgram

AnnotationsAnnotationsAnnotationsAnnotations



Static ChecksStatic ChecksStatic ChecksStatic Checks
++++

VerificationVerificationVerificationVerification



Product LinesProduct LinesProduct LinesProduct Lines
SupportSupportSupportSupport

(variants without #(variants without #(variants without #(variants without #ifdefifdefifdefifdef))))



but lets but lets but lets but lets 
have some have some have some have some 

funfunfunfun…………







I have I have I have I have 
stolen the stolen the stolen the stolen the 
NXT robot NXT robot NXT robot NXT robot 

fromfromfromfrom…………





(my son)(my son)(my son)(my son)…………
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SELECT firstname, lastName from
employee where age = 42;

([+-]?[0-9]*) | ([A-Z][a-z]+)
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youyouyouyou couldcouldcouldcould
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thethethethe DSLDSLDSLDSL
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WhatWhatWhatWhat ifififif…………

youyouyouyou couldcouldcouldcould
buildbuildbuildbuild
thethethethe DSLDSLDSLDSL

YOU YOU YOU YOU wantwantwantwant ????





mbeddr Cmbeddr Cmbeddr Cmbeddr C
ApproachApproachApproachApproach



An extensible C An extensible C An extensible C An extensible C 
with support for with support for with support for with support for 

embedded embedded embedded embedded 
developemntdevelopemntdevelopemntdevelopemnt



SDK for buildingSDK for buildingSDK for buildingSDK for building
your ownyour ownyour ownyour own
Language Language Language Language 

Extensions!Extensions!Extensions!Extensions!



IDE for Everything

JetBrainsJetBrainsJetBrainsJetBrains

MPSMPSMPSMPS
Open Source Open Source Open Source Open Source 
Language WorkbenchLanguage WorkbenchLanguage WorkbenchLanguage Workbench

Build with Build with Build with Build with 
open sourceopen sourceopen sourceopen source





IncrementalIncremental ExtensionExtension
ofof



CCCC
(cleaned(cleaned(cleaned(cleaned----up)up)up)up)



removedremovedremovedremoved bad bad bad bad stuffstuffstuffstuff…………
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Native SupportNative SupportNative SupportNative Support

for Unit Testingfor Unit Testingfor Unit Testingfor Unit Testing











Native SupportNative SupportNative SupportNative Support

for Unit Testingfor Unit Testingfor Unit Testingfor Unit Testing
and Loggingand Loggingand Loggingand Logging









IncrementalIncremental ExtensionExtension
ofof

PhysicalPhysical UnitsUnits



WithoutWithoutWithoutWithout
TemplateTemplateTemplateTemplate

metametametameta
programmingprogrammingprogrammingprogramming

Hell !!!Hell !!!Hell !!!Hell !!!





And And And And 
errorerrorerrorerror messagesmessagesmessagesmessages

at at at at 
EDITING time !EDITING time !EDITING time !EDITING time !





IncrementalIncremental ExtensionExtension
ofof

State MachinesState Machines
PhysicalPhysical UnitsUnits



State MachinesState MachinesState MachinesState Machines
asasasas

first class first class first class first class 
conceptsconceptsconceptsconcepts





State MachinesState MachinesState MachinesState Machines
++++

Model CheckingModel CheckingModel CheckingModel Checking





IncrementalIncremental ExtensionExtension
ofof ComponentsComponents

State MachinesState Machines
PhysicalPhysical UnitsUnits



ComponentsComponentsComponentsComponents
InterfacesInterfacesInterfacesInterfaces





ComponentsComponentsComponentsComponents
InterfacesInterfacesInterfacesInterfaces

with Contracts !with Contracts !with Contracts !with Contracts !





Interface + ImplementationInterface + ImplementationInterface + ImplementationInterface + Implementation



IncrementalIncremental ExtensionExtension
ofof ComponentsComponents

State MachinesState Machines
PhysicalPhysical UnitsUnits

ProductlinesProductlines



Product LineProduct LineProduct LineProduct Line
VariabilityVariabilityVariabilityVariability



Define Define Define Define 
a a a a 

feature modelfeature modelfeature modelfeature model





Example Feature Model:Example Feature Model:Example Feature Model:Example Feature Model:
---- logginglogginglogginglogging
---- testingtestingtestingtesting
---- a valuea valuea valuea value



2 2 2 2 ProductlinesProductlinesProductlinesProductlines::::
---- DebugDebugDebugDebug
---- ProductionProductionProductionProduction







Debug FMDebug FMDebug FMDebug FM



Production FMProduction FMProduction FMProduction FM





StatusStatusStatusStatus
andandandand

AvailabilityAvailabilityAvailabilityAvailability



http://http://http://http://mbeddr.commbeddr.commbeddr.commbeddr.com



ItItItIt runsrunsrunsruns on on on on 
Lego/NXTLego/NXTLego/NXTLego/NXT withwithwithwith

OSEK RTOSOSEK RTOSOSEK RTOSOSEK RTOS





and on and on and on and on ourourourour
firstfirstfirstfirst sensorssensorssensorssensors…………



C C C C isisisis notnotnotnot
deaddeaddeaddead !!!!



U U U U dondondondon´́́́tttt
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ButButButBut itititit‘‘‘‘ssss
still still still still theretheretherethere…………





ThankThankThankThank youyouyouyou !!!!


