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Subjectannotation
Twoformalizationmethods are presentedforanalysisdistributedsoftwaresystems. Piece-
linearaggregateapproach (PLA) isdevotedforformalspecification,

verificationandsimulationprotocolsofdistributedsystems. Tools PRANAS and SPIN will be usedforanalysisof
PLA specifications. Examplesof PLA specificationsofcomputernetworkprotocolswill be presented. Z
specificationapproachwill be presentedforformalizationandverificationofsystems. It includes:
mathematicalbackgroundof Z specificationlanguage, definitionsof Z schemas,
examplesofformalspecificationofsystems.

Necessarybackgroundknowledgeforthestudyofthesubject

| Basics in mathematical analysis and mathematical logic, basics in software engineering.

Studyoutcomes

Onsuccessfulcompletionofthecoursestudentwill be able to:
e thebehaviourandperformanceanalysistasksofdistributedsystems;
how to formalizethesystemsusingpiece-linearaggregate;
how to verifyformalspecificationsusing PLA method;
how to createsimulationmodelsofsystemscomposedfromdiscreteandhybridcomponents;
how to formalizethesystemsusing Z specificationlanguage;
e how to verifyformalspecificationsusing Z method.

Subjectcontents

Providesunderstandinghowformalmethods are usedfordevelopmentofdistributedsoftwaresystems.
Aftercompletionofthecoursestudentswill be able to use Z and PLA formalizationapproaches to
formallyspecify, verifyandcreatesimulationmodelsofcomplexsoftwaresystems.

Thearchitectureofdistributedsystemsandmethodsofanalysis. Piece-linearaggregate (PLA)
formalizationmethod. PLA  model. Methodofcontrollingsystems.  Formalizationofqueuingnetwork.
Examplesformalizationoftelecommunicationprotocols. Safetyandlivenesspropertiesofsystems.
Formalizationandverificationofrealtimesystems. SPIN
verificationsystemforsystemsdescribedbyautomatamodel. Reachablestateverificationapproach.
Verificationofsystemsusedinvariantapproach. Formalizationofsystemswithchangeablestructures.
Estelle/Agspecificationlanguageprotocolsanalysissystem PRANAS. Z specificationlanguage.

Mathematicalbackgroundof 7Z  specificationlanguage. 7  schemesandoperationswith 7  schemes.
Formalspecificationofabstract data types. Refinementof data andoperations. Examplesofsystemsspecifiedby
Z language.

Studyhours

Lectures — 45 hours,
Laboratoryclasses — 15 hours,
Homework — 30 hours,
Consultations - 4 hours,
Individualwork — 66 hours.

Evaluationofstudyresults

Mid-term exam — 20%, Final exam — 50%, individual work — 30% of the final grade. Examination is
performed in a written form. Use of a literature is allowed.
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