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B pamMkax nporuiecc-opueHTHPOBaHHOM MeTOA0IOTHU co3nanus [10 peakTHBHBIX CHCTEM:

— paspaboTaHa MoJeNIb a0CTPAaKTHOTO YIPABJISIONIIETO aJTOPUTMA BCTPAUBAEMOW CHUCTEMBI B
BHJIe HAOOPa B3aMMO/ICHCTBYIOLIMX THUIIEPIIPOLIECCOB C MHANBUAYaIbHBIMHA aKTHBATOPAMH;

— TPEUIOKEH BBIYUCIUTEIBHBIA METOJ JJISi ONPENAEICHUS PEeaKIMH MHUKPOKOHTPOJIICPHON
BCTPaMBAaEMOM CHCTEMbl Ha BHEIIHEE COOBITHE, pealM3yloUMi pa3paboTaHHYIO Mojenb. Meron
Mpe/roiaraeT B Ka4eCTBE HCTOYHUKOB aKTHBALIMU MCIIOIB30BATh MPEPHIBAHUS KaK OT BHEIIHUX CHUT-
HAJIOB, TaK U OT NepudepuitHbIX YCTPOICTB MUKPOKOHTPOJLIIEPA;

— ans  crenuuUKanKM  KOHKPETHOTO alIropuTMa pa3paboTaH S3bIK  [POTPAMMHPOBAHUS
IndustrialC, pacmmpsromuii si3eikn Cu u Reflex koHCTpyKImsiMu 1711 pabOTHI € anmapaTHbIMU Tpe-
PBIBaHUSMU.

— KOMIUIEKC MPOrpamMM, peasu3yIOIuil MPeI0KEHHBIE MOJIENIb U METOJT U OPUEHTHPOBAHHBIN
Ha MUKPOKOHTpoJuIepHbIe miardopmer cepun AVR, peann3oBaH B BHIE WHTETPHPOBAHHOW CpPEIbI
paspabotku Ha 6a3e makeroB Notepad++, Flex/Bison, GCC.

[Tonmy4yeHHble CpeAcTBa MPOIUIA YCHEIIHYI0 TEXHOJIOTHYECKYIO anmpoOalnio Ha MPOEKTax Io
CO3/IaHUI0 TaMMbl MHUKPOKOHTPOJUICPHBIX BCTPAaMBAaEMbBIX CHCTEM: BeO-MeTeocepBep, aBTOMAaTH3UPO-
BaHHAasl yCTAaHOBKA TEPMOBAKYYMHOT'O HAIBUICHUS, CTAaHIIUS TEPMOTPEHUPOBKH 00pa31oB SorbiPrep.
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BrruncnurenbHbIi METO JIs1 ONPEIeNIEHUs] peaKIIui MUKPOKOHTPOJIIIEPHON BCTpauBaeMoil CUCTEMBI Ha
BHEIIHEe coOBITHE Ha OCHOBE (oHOBOTrO rumnepnporecca (bkgHP) n runeprponeccos npeprsiBanuii (intHPI).
I'nneprporieccs! mpepbIBaHUi, KOTOPBIE TEXHMYECKH MPEACTABISIOT COO0M MPpoIeypbl 00paboTKn
npepbIBaHKi, aKTHBUPYIOTCSI 10 anmapaTHbiM mpepbiBanusm (inti). Tlociie 3aBepiieHus UKIa aKTHBAIIA
yIpaBJieHHe BO3BpaliaeTcss pOHOBOMY rurneprporeccy yepe3 mexanuzm ReTurn from Interrupt (rti)

Method for computing control reactions in a microcontroller-based embedded system. The figure shows
the background hyperprocess (bkgHP) as well as a set of interrupt-activated hyperprocesses (intHPi)
that are implemented within interrupt service routines for the respective hardware interrupts (inti).
Here (rti) depicts the operation that returns control to the background hyperprocess after an interrupt-driven
hyperprocess activation

The following research results have been achieved while investigating applications of the pro-
cess-oriented methodology to reactive systems software design:
— an abstract model of control software for embedded systems, presented as a set of interacting
hyperprocesses with multiple activation sources, was developed.
— a computational method for determining the response of an embedded system to an external
event was proposed. The method utilizes the abstract control software model and assumes the use of
hardware interrupts as activation sources for hyperprocesses.



— a specialized programming language (IndustrialC) intended for developing microcontroller-
based embedded systems was developed. The language is based on Reflex, with its syntax shifted
towards C and a number of specialized constructs added for explicit support of hardware interrupts.

— a set of programming tools was implemented for the aforementioned method. The tools are
primarily targeted for the AVR microcontroller series and form an integrated development environ-
ment (IDE) for IndustrialC. The tools utilize Notepad++ extension capabilities along with
Flex/Bison lexer/parser generator framework for language translation.

The IndustrialC programming language and its IDE were vigorously tested over a range of em-
bedded projects: standalone weather server, an automation system for thin-film vacuum vapor deposi-
tion plant, and SorpiPrep sample preparation unit.
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