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� Masara-ontrol� Approah and tools� Results� Conlusion
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June 2000 MCL-veri�ationMasara

� medium-aess for wireless ATM 1� Vires-Spe: � 300 pages (graphial)SDL-92 [1℄� large sub-entity: Masara-ontrol{ task: signalling/ontrol{ interfaes will all other entities
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1\M obile Aess Sheme based on Contention and Reservation for ATM". 2



June 2000 MCL-veri�ationMasara-ontrol

main/largest entities:� dynami ontrol{ set-up/tear down assoiations andonnetions2{ address management (onn./asso.){ proess reation� steady-state ontrol{ monitor urrent assoiation{ monitor radio environment{ ollet info. about alternative asso-iations
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2Hand-over is no MCL-servie by itself, but omposed of assoiation and deassoiation. 3



June 2000 MCL-veri�ationMain protools involved

� assoiation handling (set-up, tear-down)� onnetion handling (set-up, tear-down)� inommuniado: sanning the radio environment regularly� I'm alive: sending invitations to overdue MTs� alarm handling: fast reation, if assoiation breaks down
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� bottom-up approah:1. MTC/steady-state ontrol2. dynami-ontrol3. one-sided on�guration for MCL4. 2-sided on�guration for MCL� losing manuall eah on�guration by enviroment� debugging entities step-by-step
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June 2000 MCL-veri�ationAbstrations

� underlying physial layer + data pump + WDLCs + CSR: lossy bu�er3� abstrating away from generi Masara ontrol (= global initialization)� abstrating largely radio ontrol: non-determinism to represent deisions depen-ding on physial environment� general types of abstrations:{ data-abstrations:� keeping the ontrol-struture + reduing/removing the data-part� e.g.: two addresses{ simple ontrol-abstrations3for 2-sided on�gurations. 6



June 2000 MCL-veri�ationModel heking environment
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June 2000 MCL-veri�ationReahability heks

� easily done, by assertion violations) routine hek-pointing ruial steps� additional value: asserting desiredly re-ahable points as false) illustration of desired behaviour) omparison with Wand-MSCs [4℄
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June 2000 MCL-veri�ationMost ommon errors

� plain programming bugs� values out of range� rae onditions (espeially in the initialisation phases)� ambiguous reeiver� unspei�ed reeption
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June 2000 MCL-veri�ationTime-dependent property: unique MAC addresses

� AP dynami ontrol: administers MT-addressesRequirement:\never the aess point relinqui-shes an assoiation before the mobileterminal does" �('mt�lost ! 'ap�lost) (1)

� satisfation depends on 4 timers + 4 program onstantsside timer program onstant proess entityAP-side Tiaa poll Max Time Periods AIATframe start IAA Max AIAMT-side TGDP period Max Cellerrors GDPTrm Max AP Index MTC 10



June 2000 MCL-veri�ationUnique MAC addresses (2)

\minimal time for AP to gi-ve up must exeed maximaltime for MT to give up" min(�AP) > max(�MT);

� Bounds of times�AP � (Max Time Periods + 1) � Tiaa poll + (IAA Max � 1) � Tframe start�MT � (Max Cellerrors) � TGDP period + (Max AP Index + 1) � Trm� extremal ase (for �AP): 1 MT) on�guration 1 AP, 1 MT 11



June 2000 MCL-veri�ationResults (overview)
Reahability1. MT an go inommuniado2. forward hand-over possible3. inommuniado senario4. bakward hand-over at MT: : : Errors found1. negative number of assoiated MT's2. twie \start-of-tip" without end-of-tip in between3. twie \end-of-tip" without start-of-tip in between! illegal termination4. inommuniado beomes impossible5. illegal termination6. in�nite undeteted loop in bakward hand-over: : : Veri�ed properties1. no illegal termination2. toggle-array hooses orret branhes in ATI (start-tip)3. toggle-array hooses orret branhes in ATI (end-of-tip)Timed properties (positive and negative results)1. permanent bakward hand-over (im)possible2. unique/ambiguous MAC-addresses 12
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� Debugging of one large part of Masara using model-heking� good touh-stone of the Vires tool-set� experiments provided valuable feed-bak to the tool-development� simple abstrations already get you far
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June 2000 MCL-veri�ationLessons learned

� more e�ort on spei�ation� tool integration� make easy things easy) support for routine task, like{ diagnostis{ automati losing of the model{ whole-sale haoti abstration of omplete entities + neessery (small, butmany) interfae adaptations
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