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Case Study: Suunto Wristwatch

Motivation Goal

e Crosscutting concerns pose problems in reactive, synchronous programs. e Develop an aspect-oriented extension for a synchronous language that modularizes recurrent crosscut-

A : : ting concerns of reactive systems. _ _ _ . o _
® Aspect-oriented programming seems a good candidate to address these. A ould - fire m h I . _ As an example, we model the interfaces of two complex wristwatches with several functionalities: watch, altimeter,
e Existing aspect languages cannot be used: they lack necessary semantic prop- ® Aspects should Integrate with the rest of the language, and have the usual semantic properties. barometer, and compass. In the interface, each functionality is represented by a main mode, which has several

erties and the underlying languages are very different. . We model a product line with two models: Vector and Altimax (has no compass).
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Reactive systems are systems which continuously interact with their environment. They o We V\llantf Sima';tl_c ajpects, that do not refer to the in Example pointcut: Outputs are commands Alarms (not shown)
are often safety critical (e.g. in aircrafts or power plants). Therefore, they are usually ternals of the advised program. Selects whenever an Example program to the underlying lselect lse'eCt lse'ec‘:
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e Reactive systems are more naturally modeled as parallel units, but mostly executed e A set of join point transitions is selected, by calculating bs 5 submodes Countdomn o Sea Level MaiMode
: : .. : _ y ogboo
on a single processor. Synchronous languages compile explicitly parallel programs into a parallel product of the pointcut and the program and - the inhibtion operator Timer © Pressure ezc;:)'gulaiej ':;ganr;l
sequential code, and thus keep full control over execution. selecting those transitions that emit JP. This transition is selected srevents the submode g ) ) ¢ ) it which the submode
. - . - MainMod | -
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e Synchronous languages include Esterel, Lustre, Signal, Safe State Machines, Argos. Larissa has th.re.e kln_ds of ad_vl.ce: tolnit, to_Current,. a?nd recovery adV|c.e (not explained here). A. piece of advice Pointcut for the compass aspect: Inserted automaton: <
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synchronous semantics. 10 T advice transitions aspect to add the compass mode to the base pro- mode/JP / modeV/ Colr_“bpa:?
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e It is the simplest synchronous language with a parallel structure, and thus a good choice ~ ® Idea: jump to a fixed position in the program. Y/ Oadv Target state: all advice gram of the Altimax. The advice is implemented mode/ | toManMode Q
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