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Ha npuMepe 3a8a4u YrpasneHusa IndTom.

BeepeHue

O kHure JoHanbna KHyTa «MckyccTBO NporpamMmupo-
BaHusA» bunn leiitc ckaszan: «<Ecnu Bel cynTaete cebs nei-
CTBUTENIBHO XOPOLUMM MPOrpamMMUCTOM..., NPOYUTaNTE
“UckyccTeO NporpammuposaHus”... Ecnn Bel cmoxeTte
NpPoYecTb BECb 3TOT TPYA, TO BaM ONpefefieHHo cneayeT
0TNpaBnTL MHE pesiome» [1]. MaTemaTnkn roBopsT, 4To
«B “KopHe"” ectb BCe!» [2]. [porpaMmmMmncTbl MOTyT TO Xe
camoe ckasaTtb 0 KHyTe.

L. KHyT, KpomMe maTemMaTuyeckmx OCHOB NPorpamMmMm-
pOBaHus, nbiTaeTes obyyaTh TAKXKE UCKYCCTBY Npukna-
HOro nporpammuposaHnsa. C 3ToW Uenbio OH co3gaeTt
BUPTyanbHyo mawvHy MIX, ana nporpammMmpoBaHuns Ko-
Topoi pa3paboTaH A3bik accembnepa. OgHUM M3 CaMblX
«BonbLWKUX» N NOAPOBHO PACCMOTPEHHLIX NPUMEPOB, Ae-
MOHCTPUPYIOLLUX «UCKYCCTBO NPOrpaMMmMpoBaHmMa no
KHyTy», aBnseTca paspaboTka nporpammHoro obecneye-
HWS ONs CUCTEMBI ynpasneHus nudTom (pasn. 2.2.5
«[lBaxabl CBA3aHHbIE cnUckK» B paboTte [1]).

M3 aToro npumepa cnejyer, YTo MCKYCCTBOM Mpo-
rpammupoBaHua . KHyT obnagaerT, Tak kak HacTosLiee
MUCKYCCTBO He npeanonaraetr o6ocCHOBaHUSA npouecca

Yxxe okono copoka net 0AHUM U3 NPUMEPOB, Ha KOTOPbIX L. KHyT 06y4aeT «MckycCTByY nporpamMmmupoBaHms»,
SABAAETCA 3a[a4a YrnpasneHus N1MpToM. Ha 0CHOBaHNM HEBHATHOIO TEXHMYECKOro 3a4aHus, UCMonL3ys TOMLKO
C/IOBECHOE OMMcaHne anropuTMOB, OH MPEACTaB/ser B OKOHYaTebHOM PopMe nporpaMmy Ha si3bike HU3KOro
YPOBHS. B NPeancnoBui K TRETEEMY U3AaHUI0 YITOMSHYTOM KHUM MPUBoAATCS ciosa b. [eiTca: «3a nocnenHwe
ABaguarb 1eT Mup uaMeHuncs». Hacrosuas pabora npuasaHa rnokasars cripaBe/MBoCcTb 9TOM0 BICKA3bIBaHNS

Near forty years, one of the examples, which was used by D. Knuth for teaching «The Art of Computer
programming», is the task aboutlift control. Basing on indistinct description, using only verbal algorithms definitions,
he gives source code of the program on the low-level language. In the preface to the third edition of mentioned
book there are words of B. Gates: «During last twenty years the world has changed». The purpose of the present
article is to show the correctness of last statement on the example of the task about lift control.

Korna 6 Bbl 3HanNu, U3 Kakoro copa
PacTyT cTuXu1, He BeJas cThiga ...
A. Axmarosa

CO34aHuA Npou3BeneHns. ABTOP Ha OCHOBaHWMWM TEXHW-
4eCKOro 3ajaHus, 0 Ka4ecTBe KOTOPOro cka3aHo Bbille,
MCNOAb3YS TONILKO CIOBECHOE ONUCAHME anrOpUTMOB, Ha
MHOMMX CTPaHULAX KHUIMM NPUBOAWT B OKOHYaTENbHOR
dopmMe nporpamMmy Ha YrnoMsiHyTOM A3bIKE HU3KOr 0 ypoB-
HH, OTKOMMEHTMPOBaHHYIO He Bonee BHATHO, YeM Bbino
chopMynMpoOBaHO 3aaHme.

B aTom cny4ae umeeT MecTo cuTyaums, He yaooenet-
gopsBwan 3. [elkcTpy, KOTOPLIA rOBOPWA, 4YTO «Mpo-
rpamMmbl 4HacTO NPUBOAATCS B POPME roTOBLIX U3AENUIA,
no4Tn 6€3 yNoOMMHAHWSA TEX PACCYXKOEHWNIA, KOTOPbLIE NPO-
BOOMAWCE B npouecce paspaboTki 1 cayxmnu o6ocHo-
BaHWEM [OJ11 OKOHYaTENLHOrO BMAA 3aBEPLUEHHOW Nnpo-
rpammsl» [3].

Mepexods K Hayke NporpaMMMpoOBaHvs, KOoTopas, B
OTNNYME OT UCKYCCTBA, A0MKHA OBBACHATL, Kak co3aa-
BaNOChb NPOW3BeAEHWe, OTMETUM, 4YTO Bynem NoHMMaThb
€e CyLeCcTBEHHO wupe, 4em [. Mpuc [4], TpakToBaBLLNiA
ee TONMbKO Kak Bepudukaumio nporpamm. B HacTosLee
BPEMS Hayka NporpamMmMyMpoBaHns BKNOHAET B cebs Tak-
Xe NpoekTupoBaHue [5], peanuzaumto [6], DOKYMEHTU-
poBaHue [7] v oTnapky [8].
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MporpammHoe obecneyeHne onsa CUCTEMbI ynpasne-
HUE NMPTOM MOXHO pas3padoTars C NOMOLLLID pasnny-
HbIX NMOAX0A0B, OOWH U3 KOTOPLIX CBA3AH C UCMNOAb30Ba-
HMEM KOHEYHbIX aBToMaToB [9—-11].

HacTosLwan paboTa npu3BaHa NpoAeMOHCTPUPOBaTh
npewnMyLLacTEA NOAX0Aa, HA3BAHHOIO «aBTOMAaTHOE Npo-
rpaMMUpPOBaHKME C SIBHbIM BblAENEHWEM COCTOSHWA» [9,
12-14], Ha NnpuMepe 3aaa4u ynpasneHnsd nndTtom. Kpo-
Me Toro, B paboTe NpuBOOMTCA METOAMKA Npeobpa3oBa-
HUA OB BLEKTHON NPOrPaMMbl, HANUCaHHOW B pamkax npeg-
naraeMoro noaxoda, B NpouUenoypHylo nporpammy ans
BLINOJIHEHWA €e Ha MUKPOKOHTPO/NEPE.

HeobBxoammo OTMETUTb, 4TO B HACTOALLEW paboTe, ansa
TOro YTo6b! HE 3arPOMOXAaTh UCXOOHLIA KOO HE OTHOCH-
lmMKes K geny GyHKUMAMA, MHKANCYNAaUMa JaHHbIX He
ncnonb3yerca. OCHOBHAA NPUHMHA OTCYTCTBUA MHKaNCyns-
LMK CBA3AHA C TEM, YTO pa3padoTaHHaa 0O LEKTHO-OPUEH-
TUPOBaHHaA NporpamMmMa BrnocneacTenn npeobpasyercs B
NPOUEOYPHYIO NMPorpaMmMy ans MUKPOKoHTponnepa. Mpu
3TOM, ek Bbl MHKaNCYNALWUS MPUMEHANach, TO, B pe3y/b-
Tarte yka3aHHOoro npeoﬁpaaosaHMﬂ, OHa nepecTtana Obl Bbl-
MOMHSATL CBOK OCHOBHYIO 3a0a4y — COKPbITUE AaHHbIX.

0co06eHHOCTU 00 bEKTHO-OPUEHTUPOBAHHOIO
NPOrpaMmMuUpoOBaHUS C ABHBIM BbieleHUeM
COCTOSIHWUIA

ABTCMATHOE NporpaMmmupoBaHne MOXET MCMo/b30-
BAThCS B OIHOM W3 [BYX BAPWAHTOB: KAk npouenypHoe
npPorpaMMmpoBaHne ¢ ABHbIM BblENeHUEM COCTOAHUN
[12] nnn kak 06bEKTHO-OPUEHTUPOBAHHOE NporpaMmm-
poBaHKe C ABHbLIM BblAENeHnem cocTosaHui [13].

B HacTosawein paboTe, kak 1 B paboTte [13], ncnosb-
3yeTca BTOPOM Noaxon, OCHOBAHHbLIW Ha OBYX napagur-
max: 06BLEKTHON 1 aBTOMATHOW. [1py 3TOM OTMETUM, HTO
B YKa3aHHOW CTaTbe aBTOMaThbl peanuayloTcs Kak MeTo-
Obl KNACCOB, B TO BPEMS Kak B HACTOsLWen paboTe npep-
naraeTcsl peanM3oBblBaTh MX Kak Knacchl. ITO NO3BONS-
€T B MONHON Mepe COBMECTUTb rMOKOCTb 0O bEKTHO-0pU-
EHTMPOBAHHOI O NPOrpPaMMMpPOBaHUA C HArMAOHOCTBLIO U
ACHOCTBIO @BTOMATHOIO NoAxona.

MpoekTMpOBaHMe Kaxaoro aBTomara CoOCTOUT B CO-
30aHKUK NO CIOBECHOMY OMKMCaHWMIo (Aeknapaunm o Hame-
PEHUSX) CXeMbl CBA3EN, ONUCHIBAKOLLEN ero MHTepdeinc,
u rpada nepexonos, onpenensowero ero noBegeHme.
Mo 3TM ABYM OOKYMEHTaM (pOopManbHO U U30OMOPQHO
MOXeT BbiTb NOCTPOEH MOAYNb MPOrpamMMbl, COOTBET-
CTBYIOLUMIA aBTOMATY.

Mcnonb3ys 00bLEKTHYIO NapagurMy, asToMartsl npes-
naraetca paspadaTbiBaTbh Kak HacnegHuku 6a3oBoro
knacca Automat. DTOT KNlacc peannayeT TUNOBbIE PYHK-
UMK aBTOMATOB (OCHOBHbIE U BCNoMoOrare/ibHble). B Ha-
cnegHWKax onpenensioTca ToNbKo OyHKUUKM, cneumndu-
Yyeckue Onsl KOHKPEeTHLIX aBTOMAaTOB.

Mepevyncnm OCHOBHbIE QYHKLMK ABTOMATOB, peanu-
30BaHHbIe B 6a30BOM knacce [14]:

*opraHmn3daumns BblNoOJIHEHUS ﬂ&ﬁCTBMﬁ B BepwmHax
rpada nepexofoB (ans asTomatos Mypa), Ha ero ayrax u
netnax (ons astomatos Munu), a Takxe B BepLUMHax, Ha
ayrax u netnax (ana astomatoB Mypa—Mwunu) [15];

*OpraHMsaums B3anMoaencTB1UA aBTOMAaTOoB:

BbI30B ABTOMATOB C onpeaeneHHbiMK CoBbITUAMU;

peann3auuva BNOXEHHbLIX aBTOMaTOE;

oBmMeH HOMepamu COCTOSIHUNA.

OTMEeTMM, 4YTO €C/i1 B3anMOOeACTBUE MO BNOXEHHO-
CTW BOBMOXHO TO/bKO «CBEPXY BHU3» B MEepapXxuii agTo-
MaTOoB, TO OCTaskHbIe ABa crocoba MOoryT OCYLLECTBNATL-

ca B 00e CTOPOHBI, KaK «CBEPXY BHW3», TAK U «CHU3Y
BBEPX>.

M3 BcnomoraTtenbHbiX (GyHKLKWIA aBTOMaTOB B Klacce
Automat peannszoBaHa nogaepxka NPOTOKOIUPOBAHWS.
Mpw 3TOM BO3MOXHO:

* aBTOMAaTMYECKOE NPOTOKONUPOBaHME:

npw Havyane paboTbl aBTOMaTa B ONpeaeeHHOM Co-
CTOSIHAW C onpegeneHHbIM cobbITUEM;

npu nepexopax U3 COCTOAHUA B COCTOAHME;

npu 3aeepLueHn paboTel aBTOMAaTa B ONPeneneHHoM
COCTOSHMM;

+ nobasneHue onucaHuii BXOOHbIX W BbIXOOHbLIX BO3-
JeicTBuiA aBToMarTa.

B knaccax-HacnegHukax nepeonpenensietcs pan
dyHkLMIA 6azoBoro knacca v 106aBs0TCA BXOOHbIE BO3-
neicTens (CoObITUS U NEPEMEHHbLIE), BHYTPEHHWE nepe-
MeHHbIE, BbIXO[HbIE BO3OEACTBMSA, OOBbEKTHI YNPaBNEHWS,
a TakXKe B/IOXEHHbIE W BbI3bIBAEMbIE aBTOMAThI.

B HacTogwel paboTe, kKak 0TMeYanoch paHee, npeg-
naraemblil NoOxon UNACTPUPYETCH NPUMEPOM MOLENN-
poBaHua nudTa. MNpr aToM ¢ nomMoLwso cpeabl Microsoft
Visual C++ 6 Bbina paspaboTaHa nporpamma Lift, 3ta npo-
rpamma pasmelleHa Ha cante http://is.ifmo.ru B pasne-
ne «Cratbn».

Kak oTtmeuyanock paHee, nporpamma Lift apnsertcs
0OBLEKTHO-OPUEHTUPOBAHHON. Takyto nporpammy yaob-
HO pa3pabaTbiBaTh HA NEPCOHANBLHOM KOMMbIOTEPE M Ner-
KO nepeHocuTb Ha PC-nonobHele KoHTponnepsl. OaHa-
KO, KPOME TaKMX KOHTPOJINEPOB, B CUCTEMAX YNPaBAEHUs
MCNOMb3YIOTCA MUKPOKOHTPONEPDI, ANA KOTOPbLIX OTCYT-
CTBYIOT KOMMNUNATOPL! C 06bEKTHO-OPUEHTUPOBAHHLIX
A3bIKOB. [103TOMY O/15 MMKPOKOHTPOJIIEPOB NPUMEHSET-
CH NpoueaypHOe NporpaMMupoBaHue.

B HacTosILlWe paboTe npennaraeTcd MeToauka npe-
o6pasoBaHus gapa 06beKTHO-0PUEHTUPOBAHHOW Npo-
rpammsl C IBHbIM BblAE/IEHWEM COCTOAHMIA Ha A3bike C++
B MPOUEOYPHYIO NPOrpamMmy C ABHbIM BblOENeHnem co-
CTOSIHWIA Ha A3bike C. B AaHHOM ciyy4ae nop agpom npo-
rpamMmbl NOHUMAETCH ee pparMeHT, B KOTOPOM OTCYT-
CTBYET MHTEepdericHaa 4acTb U He peann3oBaHbl QYHK-
LUK BXOOHBLIX U BHYTPEHHUX NEPEMEHHLIX, a Takxe
BLIXOAHLIX BO34EACTBUIA. MeToanka UNNIOCTPUPYETCS
NPYMepPOM NepeHoca sapa nporpammel Lift Ha MUKPOKOH-
Tponnep Siemens SAB 80C515. Mony4eHHas B pe3ynb-
TaTe nporpammMa Takxe pasmMelleHa Ha cailTe http://
is.ifmo.ru B paspene «Ctatbn».

dopmynupoeka 3aga4um o nudprte

MonbiTaemMcs U3 NOTOKa CNOB, ONUCaHWIA «CONpor-
pamMm», npoTokona paboTkl ¥ MCXOOHOrO Koaa npo-
rpaMmel Ha a3bike MalrHbl MIX [1] nasneds popmynu-
POBKY 3a4a4u.

JaHo naTuaTaxHoe 3gaHne ¢ 0OgHUM MU ToM. ITax
C HOMEPOM HOJIb — MOABAJIbHLIA, OOAWUH — LLOKOJIbHbIN,
ABa - NepBbIA, TPW — BTOPOR, YEThIPE — TpeTuin. byaem
CUMTATb, YTO 3TAXM NPOHYMEPOBaHbl YUCNIAMW OT HYNS
00 YeTbIipex.

Ha kaxoom aTaxe — ABe KHOMKKW 419 Bei3oBa nudTa
Ha ABWXEHWE BBEPX U BHU3. Ha HYNIeBOM aTaxe KHomnka
«BHM3» 3a6N0K1MpoBaHa, Kak 1 KHoMka «BBepx» Ha YeT-
BEPTOM 3Taxe.

B kabuHe nudTa MMeeTcs NaHeNb C MNATbo KHOMKamMu
ANS NepemeLleHns Ha KOHKPETHbIN aTax. B Hel Takxe
pasMeLLeHbl Ba UHAMKATopa ABVXKEHUS (BBEPX U BHU3).
Bynem paccmaTpuBaTth X Kak eONHOE YCTPONCTBO, (hop-
MUpYloLLLee OHO U3 TPEX 3HaYeHui: GoingUp (nndT ogu-
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# NPOrPAMMHBIE 1 AMMAPATHbIE CPELOCTBA 7

B Tabauuya 1

B Tabnuuya 2

xetcs Beepx), GoingDown (nMdT ABUXETCH BHU3) UK
Neutral (nMdT HaxXoOUTCA B PEXNME OXUOaHUA).

MepBoHa4yanbHO NUPT HAXOAUTCH HA BTOPOM 3Taxe
B pexume oxupaHua (coctoaHue Neutral). Hu ogHa
KHOMKA BbI30BA HE HaxarTa.

Mpn mopenupoBaHuM HeoBxoaumMo BBECTM MacLuTadb
BpemeHu. byaem uamepsTh ero B AECATLIX A0NAX CEKYH-
Abl. 3agagum NPOAOIXKUTENBHOCTE XapakTepPHbLIX 418 CU-

Wma 3HayeHue KommeHTapuii Mmsa KommeHTapuit
Ecnu nudT HaxoouTea Homep ataxa, Ha KOTOPOM HaxoanTca NMdT.
Ha kakom-nubo aTaxe He3 Floor 3Ta nepemMeHHas nony4aeT HOBOE 3Ha4YeHue
ABWXEHWA B Te4eHWe aToro NpWY Havane OBVDKEHWA C 3Taka
BPEMEHW, TO OH OMKEH State CocrosHue aswxeHus nudta (GoingUp,
6bITb aBTOMATUHECKM GoingDown nnu Neutral)
Tinactive 300 E:F’g:gz::naei:]?{pw oTaK. Queueli] g:;:ng NIoJEN, OXxUaaIoWMX NUdT Ha i-M
[NENCTBUIA B 3TOM cny4yae
HEOBXOAMMO BbINOMHNTL Elevator Cnncok naccaxvpoB, HaxoasLMxcs B kabuHe
YEeTBEepTLIl AT CNOBECHOrD nudra
onucaHus paGoTkl CUCTEMBI BekTop, i-a A4elika KOTOPOro COAePXUT
(CM. va(e) Can'lCar[i] eaunHunLy, ecnu ot Kakoro-nnbo ns I'lElCCEl)KMP?B
Ecnu nocne OTKPLITUSA KabuHb! NocTynan Bbi30B OANA ABMXEHWUA Ha /-1
o 3ATaX, U HONb — B NPOTUBHOM Chny4ae
[Bepeil NpoLwnio
) TDoorsTimeout AecATLIX BekTop, i-A ayeika KOTOPOro COAepPXUT
TDoorsTimeout 76 [ONei CekyHabl, TO Heob- CallUpfi]  |emvHuuy, eciun ¢ i-ro ataxa nocTynan Boi3os
XOAMMO MOMbLITATLCH WX Ha ABWXEHWE BBEPX
3aKpPbITh BekTop, i-A A4eiika KOTOPOro COAEPXUT
TDoors 20 Bpems OTKPLITWS 1 3aKpbI- CallDownfi] |ennHWUYy, ecnu ¢ i-ro ataxa nocTyrnan Bbi30B
™ .msepeﬁ J'W'IQJTa Ha ABWXeHwWe BHU3
Bpema, 4epea kotopoe CTeMbi efcTBuMiA. B Tabn. 1 npuBeaeHs! UMEHa BpeMeH-
SUETEMA FBITASTCS JaKpETS HbIX MAPAMETPOB, MX 3HAYEHMWST 1 KOMMEHTAPKM K HUM.
RERpIA i, § OTMEeTUM, 4TO Bpemsl NepeMeLteHns nudra u3 co-
BXOAALUNA/BeORALMA CTOSHUSA MOKOS HA OAMH 3TaX BBEPX (BHWU3) C OCTAHOB-
L'e”OBe"OMO’KET REMELLIATY KOl Ha 3TOM aTaxe onpeaensieTcs COOTHOLEHWEM
TWaitTimeout 40 ATOMY ””C"'gae“‘a" TStarting + TUp + TUpBraking (TStarting + TDown +
i Tpeﬁ il TDownBraking). TpoxoxAeHWe aTaxa «TPaH3uToM»
gf:m?er:ﬁ:?o;g:fg; NPOUCXOOMT BLICTPee, Tak Kak npyu 3TOM ABUXEHUe
\GhoBeKa 3 KABUiHY HEEpiA nudTa He AOMKHO 3aMennsaTbes. _
R HGROTONGE BRGNS Ecnu ¢ aTaxa, Ha KOTOPOM B AaHHbIA MOMEHT Haxo-
autes nMdT, NoCTYNWA BLIZOB MW OAWH W3 NaccaXxupos
3aKpbinCb o
nudTa XenaeT BLINTU HA JaHHOM 3TaxXe, TO NPOM3BOaUT-
TStarting 15 Bpema yckopenna nupra ca 0TKpbITWE ABEPeit. ITO 3aHMMaeT TDOoors eOMHUL, Bpe-
NpyHENANES ABVKEHNS MeHu. Mo neredeHun TDoorsTimeout equHUL BpeMeHn
Bpemsa paBHOMEpHOro nocne OTKPbLITUA ABEpei Ha aTaxe HeoBXoQMMO aBToOMa-
Tup 51 nogbema nudTa Ha OauH TUHECKM MONbLITATLCA UX 3aKpbITh. Ecnn 310 He yaanocs,
aTax To panee nudT ByneT npoboBaTh 3aKpbIBATE ABEPKN Kax-
Bpemsi 3amennenus nudra able TWaitTimeout egmHUL BpeEMEHW.
TUpBraking 14 nepes OCTaHOBKOV Ecnu nudT BLINONHWA BCE BbI30OBLI MU OCTANCs CTO-
npu nogbeme ATb HA 3Taxe, To, N0 ucTeyeHun Tinactive eauHUL, Bpe-
= P Bpems pasHOMEpHOro MEHW, OH AOMXKEeH BepHyTgcq Ha BTOPOI aTax, Tak Kak
CryCKa IMATA HA OMH STax cyuTaeTca, 4To TaMm Hambonee BEPOATHO MNOABNEHNE
Bpema 3amepneHun nudra BB BERE AN
) B Jna peanuzaumMm BPEMEHHbIX 3aEPXEK B CUCTEMY
TDownBraking 23 NEpee OeTdHUBRON BBeEeHb! TpU TaliMepa: 1) Talimep Gesaeiicteus C1 (ans
FRM GRYERR oTcyeta Tlnactive eguHny, BpemeHn); 2) Taiimep C2 (ana
Bpewms nepen ctapTom OCTanbHbIX BPEMEHHbLIX onepauni, He CBA3aHHLIX C pa-
TAfterRest 20 nugTa nocne Bbixoda 6oToii agepeit); 3) Taiimep C3 (ANA BPEMEHHbIX onepa-
M3 pexVMa OXMAaHWA LiA, cBA3aHHLIX C paBoTon asepe).
Bpewms, Tpebyemoe 4yeno- na mogenmpoBaHus onUCbIBAEMOM CUCTEMBI UC-
THuman 25 BeKy, 4TO6bL!I BOWTW 1nn MOJIL3YIOTCA NMEPEMEHHbBIE WU CTPYKTYPLI AaHHbLIX, Nepe-
BbIATU U3 KabuHbl YMcnNeHHble B TabN. 2.
MakcuMmansHoe Bpems, Onuwem paboTy nudTa no waram.
TWaitLimit 600 KOTOPOE 4YenoBeK CornaceH 0. OxwupgaHune Bbl3oBa. Floor=2, State= Neutral. Ecnu
XDATh MGT MOCTYMAET BbI3OB CO BTOPOro aTaxa, To nepemmk wary 1. Ecnn

BbI3OB — C JpPYroro aravka, To nepenTy K wary 4.

1. OTkpbiTUE aBepei. Copocuts Tarimep C1. OT-
KpbITb ABepu (TDoors eguHUL, BpeMeEHWN) U NepenTn K
wary 2. Bce naccaxmpbl CYMTAIOTCS AUCLUMNIMHAPOBAH-
HBIMW, 1 MO3TOMY OHUW He ByayT BXOOWTb A0 NOMHOMO OT-
KPbLITUS ABEPENA.

2. Bxoo v BbIXO4 naccaxupos.

2.1. Ecnu npoipeTt Tlnactive eanHuL BpeMeHu (cpa-
6oTtaet Taiimep C1), To Nnepeiitv K wary 4.
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# TPOrPAMMHBIE 1 AMTMAPATHbIE CPELOCTBA /
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B Puc. 5. Cxema cssizevi asTomata A2. YnpasnieHue NaTbio ABAratensaMuy, OTKPbIBAIOLWNMU/3aKPbIBAIOLNMY ABEDK HA 3TaxXax
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B Puc. 6. [pa¢ nepexogos asTomara A2. YnpasneHue nsaTeio
ABUraTensiMy, OTKPbIBAIOLLVMI/3aKPbIBAIOLLMMUA
ABepy Ha aTaxax

#2_((TDoorsTimeout)

2.2. CopocuTk Talimep C2. Kaxxnoro naccaxupa xa-
BunHbI (anemeHT cnucka Elevator), koTopblii exan 0o AaH-
HOro aTaxa, BLINYCTUTL U3 NudTa. 3TO 3anmeT THuman
€4VHWUL, BPEMEHU Ha O HOI0 Naccaxwupa.

2.3. MNoka Ha aTaxe ecTb AIn4n, xaywwe nudT ois
OBUXEHUS B TOM X€ HanpasneHun, B KOTOPOM OH OBU-
rancs (Ux Hapo uckatk B cnucke Queue[Floor]), moawn
BMNyCKalTCs BHYTPb KabuHbl N0 OAHOMY. 3TO 3aMeT
THuman eanHWL, BPEMEHM Ha KaXXaoro naccaxumpa. Kak
TONBKO YeNoBeK BXoauT B kabuHy nudTa, OH cpasy Xxe
HaXXMMaeT Ha KHOMKY LLeNeBoro ataxa (M3MeHseT 3Ha-
yeHue aveiiku Bektopa CallCar[i]). Ecin BbI3OB Ha 3TOT
aTax 6bln NpouM3BefeH paHblue, TO GUKCUPOBaTL ero
He TpebyeTcs.

2.4. Ecnu no taimepy C2 npowno TDoorsTimeout
ednHUL, BpEMEHU, TO NepenTn K wary 3.

3. 3akpblTne ABepen.

3.1. Ecnm npoipeT TInactive eanHUL, BpemMeHn (cpa-
B6oTaeT Talimep C1), TO NnepelTn K wary 4.

3.2. NonbITaTbCcAa 3aKkpeITh ABEPL. ECAW HE nony4n-
NOCk — NOBTOPATL NONLITKW Kaxakle TWaitTimeout ean-
HUL, BPEMEHMW.

3.3. Korga aBepu 3akpoloTCa — BbINOJHWUTL NPUCBan-
BaHus: CallUp[Floor] = 0 (ecnu State # GoingDown),
CallDown[Floor] = 0 (ecnwn State = GoingUp) w
CallCar[Floor] = 0. lMpuceoeHna yoansaoT nHOopMaLmio
06 o6paboTaHHbIX Bbi3oBax. MNepeiiT k wary 4.

4. MPUHATUE pPELWEHNa 0 fAaNbHellWweM ABU-
XEHUN.

4.1. Ecnu State = GoingUp (GoingDown) u ecTb eLue
BbI30BbI HA ABUXEHWE BBEPX (BHW3), TO 3HA4YEHWE nepe-
MeHHOW State He U3MEHUTCS. 3TO YCNOBUE O3HAYAET, 4TO
CYLLECTBYET 3Ha4eHue /, Oonbluee (MeHbLLEE) 3Ha4YeHWs
nepemeHHon Floor, Ang KOTOPOro 3Ha4YeHUe U3 SUeeKk
CaliCarli], CallUp[i] nan CallDown[i] OTAWYHO OT HYNA.
MepenTty K nOANYHKTY 4.4.

4.2, Ecnv BbI3OBOB Ha ABUXEHWE BBEPX (BHW3) HET, HO
©CTb BbI30BbI HA OBWXEHWE BHU3 (BBEPX), TO NPUCBOUTL
nepemeHHon State sHaueHue GoingDown (GoingUp).
MepenTty K noanyHKTY 4.4.

4.3. Ecnu BEIZ0BOB BOOOLLE HET U NMPY 9TOM 3HAYEHME
Floor meHblue (6onblue) ABYX, TO NMPUCBOUTE NepemMeH-
How State 3nHaveHue GoingUp (GoingDown). Mpw Floor =
2 NpuceonThb NepemMeHHon State 3HaveHwe Neutral. MNe-
PENTU K NOANYHKTY 4.4,

4.4, B peaynerare, ecnu State = GoingUp, 10 nepeii-
TM K wary 5, ecnu State = GoingDown — K wary 6, a ecnm
State = Neutral — k wary 0.

5. MogHATLCHA Ha aTaxX.

5.1. YBenuyuTh 3HaYeHune nepemMeHHoii Floor Ha eam-
HULY W HavyaTb ABwxeHne. 3T1o 3ailmet TStarting + TUp
e[NHUL, BpEMEHN.

5.2. Ecnu ecTb BbIZOB N8 ABMXEHUA Ha aTax Floor,
TO HE0BX0AUMO, 4TOOL!I NIMGT NPUTOPMO3KM. ITO 3akMeT
TUpBraking egnHny, BpemeHdn. MNepentr k wary 1.

5.3. Ecnuv HeT BbI30BOB 015 ABMXEeHWUA Ha aTtax Floor,
TO NOBTOPWUTL War 5.

6. CnycTuTbCH Ha 3Tax.

6.1. YMeHbWNTb 3Ha4YeHWe nepeMeHHol Floor Ha eay-
HULY W HavaTb ABwxeHwne. 3To 3anmeTt TStarting + TDown
eANHUL, BDEMEHN.

6.2. Ecnmn ecTb BbIZOB ANA ABMXEHWA Ha aTax Floor,
TO He0BX0AUMO, YTOOLI AMMT NPUTOPMO3K. ITO 3alNMeT
TDownBraking eguHuny, BpemMenn. MNepeidtu k wary 1.

6.3. Ecnn HeT BLI3OBOB ONA ABKMXEHWA Ha aTax Floor,
TO NOBTOPWUTL Luar 6.

YenoBek B pamkax pellaemoii 3anaqmn npeactaenaer
coB0i CYLUHOCTb, XapakTepuayemyio Tpems aTpubyTamum;

1) CurFloor — HOMEpP 3aTaxa, Ha KOTOPOM OH NOfAB-
naeTcs,;

2) TgtFloor — HoMep 3Taxa, Ha KOTOPbIA OH XOYET No-
nactb (CurFloor # TgtFloor);

3) WaitFor — makcrumaneHoe Bpemsi, KOTOPOE YeNoBeK
cornaceH xaatb nudT. ECNY No UCTEYEHUN 3TOrO BpeMe-
HW OH He nonageT B KabWHY, TO NOMOAET NELUKOM (MOKUHET
atax CurfFloor). MNpwn 3TOM €ro BbI30B OCTAETCsH B CUNE.
HavanbHoe 3Ha4YeHue aTpmnbyTa WaitFor pasHo TWaitLimit.

BaaumopeiicTeue niogei ¢ nMdpToM OCYLUECTBNSET-
cs 4yepea cnuckn Queuelil u Elevator, a Takxe BekTopa
CallUpli], CallDownl[i] v CallCarli].

npOGKTHpOBaHHE daBTOMAaToOB N KNnaccoB
Ha ocHoBaHWUM CNOBECHOr 0 ONUCaHus, NpuBeaeHHO-

ro B NpeablayLiem pasaene, MOXHO MoCTPOUTb CXemy
anroputMa, kotopasa ByaeT Becbma rpomosakoi. MNo-
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\ MNPOrPAMMHBIE 1 ATTITAPATHbBIE CPEHCTBA\

3TOMY B AanbHenwemM 6yaem McnonbL3oeaTbh aBToMar-
HblA noaxona.

MocTpoum Tpy aBTOMAaTA, KaXablid U3 KOTOPLIX Onpe-
[LensieT NoBefeHne COOTBETCTBYIOLLEN KOMMOHEHTbI CU-
cteMbl. OHK oBecneynBaioT:

npuHATUE peLleHunii (asTomat AQ);

ynpasneHue geurateneM, nepemMerlaiouwnm nneT
mexay saTaxamm (asTomat Al);

yrnpaeneHne NATb ABUratensiMy, oTKpbiBaloLLMMmn/
3aKpbIBALWMMK OBEPU HA aTaxax (aBTomar AZ2).

Cxema cefzei asTomata AQ npueeferHaHapuc. 1, ero
rpac NepexoaoB — Ha pyc. 2, cxema cesAzeli apTomata Al
Ha puc. 3, ero rpad nepexonos — Ha puc. 4, U, HaKoHew,
cxema cBs3ei asTomarta A2 — Ha puc. 5, ero rpadg nepe-
XO[OB — Ha puC. B.

Bce Tpw aBTOMaTa ABNAOTCA agTomMatamu Munu, 1
No3TOMY Kaxabiid 3 HMX OyOeT peann3oBaH ¢ NOMOLLLIO
ofHoro onepartopa switch. Ona aeTomarta AQ xapaktep-
HO, 4TO B COCTOSIHME «PaboTa ¢ ABEPLMU» BNIOXEH aB-
TomMaT A2, a B cOCTOAHMA «[MOOHATLCA» U «ONyCcTUTb-
ca» — aBToMat Al. Ha nepexogax u3 coctosHus «pu-
HATWME pPEelleHns» B COCTOAHWA «[TOOHATLCA» U
«OnycTUTBLCS» OCYLLECTBNAETCS BbI3OB aBToMaTa Al ¢
cobbiTueM e2.

Knacc AQ peanuayeT aBTOMAT MNPUHATUS PELLEHMIA U
COLEPXMUT NATb OOBLEKTOR, yNpaBnaemblx UM: 1) xpaHu-
nuuLe BbI30BOB (peanudyemoe Bektopamu CallCarli],
CallUp[i] w CallDown[i]); 2) cHeT4mk ataxei (Floor); 3)
VHOMKATOP COCTOAHMS ABWMXeHUA (State); 4) Taiimep (C2);
5) aimep 6eaperictens (C1). KpoMe TOro, oH coaepxmT
06bekThl knaccos Al 1 A2, peanuaytowmx agTomaTel Al n
A2, COOTBETCTBEHHO.

AsToMaThl A1 1 A2 He copepKaT BNOXEHHLIX aBTOMA-
TOB W HE BbI3bIBAIOT APYrie asTomaTthl ¢ KakiMmu-nmbo
COOLITUSIMM.

Knacc A1 peanvm3yeTt aBTomMaT ynpasneHnsa ggurare-
nemM, nepemMellaiomm KaburHy nudra Mexay aTaxamu, 1
COOEPXWUT aTOT ABWUraTeb.

OCHOBHOW XapakTepUCTUKOMA NONoXeHus nudTa aB-
NAeTCs ANMHA YacTy Tpoca Mexay KabMHO 1 TOHKOI ne-
pernba Tpoca. Bynem namMepsTh 3Ty BEIMHNHY B «PaccTo-
AHUAX MeXay aTaxamun». Takmm o6pas3om, gaHHas xapak-
TEPUCTUKA — YUCNO C NNaBakLelil TOYKOW OT Hynsa o
yeTbipex. CKopoCTb nepemeLleHns nndrta 3aBUCUT OT
CTENEHW ero pasroHa/TOPMOXeHWs, KOTopas onpeaens-
eTCH aHaNM3aTopPOoOM pasroHa. AHaIM3aTopbl ASIMHLI TPO-
ca U pasroHa B COBOKYMNHOCTW MOAENVPYIOT ABUraTenb,
nepemMeLLaloLLMii KaOUHY MeX Ay aTaxamu.

Knacc A2 peanuayeT aBTOMAT ynpasBleHUs NATbIO
ABUraTeNsMW, OTKPLIBAIOWMMMK/3aKpLIBAOLWMMN OBEe-
pv Ha 3Taxax, a TakKe COAEPXKUT 3TU ABUraTENM U Tai-
mep (C3).

OCHOBHOW NapameTp, Ha KOTOPLIA BNSET ABUraTeb,
OTKPbIBAKOLLMIA/3aKPbIBAIOLLMIA OBEPU, — CTEMEHL MX OT-
KpbITWA (BELWECTBEHHOE YACNO OT HYAS A0 eanHnLbl). OH
paBeH OTHOLLIEHWIO YACTIA CAeNaHHbLIX 000POTOB OCH ABK-
ratens K obwemy ymcny o60poToB, HEOOXOOUMEIX ANS
TOro, 4T00bl ABEPW OTKPLIMMCL NONHOCTLID. AHANM3aTo-
pbi CTEMEHW OTKPLITUS OBEPEr MOAENUPYIOT COOTBET-
CTBYIOLUME ABUraTENN.

Kpowme Toro, cucteme ynpasneHus BEpsM HEOGX0 oMM
TariMep 4na onpeneneHns BpeMEeHW 3aKpbiTUS ABEpeii.

Y Kaxporo U3 pacCMOTPEHHbIX aBTOMAaTOB UMEETCH
Tak HasklBaeMoe «CoObITUE NO YMOMYaHUIO», C KOTOPbLIM
OH BbI3bIBAETCA NMPW OTCYTCTBUM NPOYUX COOLITHIA.

B 3akntoueHwe pasgena oTMETUM, 4YTO BKIOHEHUE
00BLEKTOB yrpaBieHus B KfacChbl aBTOMATOB HE ABNSETCA
06A3aTeNbHbIM.

OnucaHue 6a30Boro Knacca Automat v BCNo-
MoraTenbHbIX MaKkpoonpeaeneHui

PaccmoTpum 6a3oBbIi KNacc Automat, pPeanuayio-
WA PYHKUMOHATIBHOCTL, ONMCaHHYK BO BEEOEHNM:

class Automat

{

public:

int y; // NlepemenHas, XpaHAwWasa co-
CTOAHME aBTOMATa

int y old; // llepeMeHHasa, XpaHAWad CO-

CTOAHME, B KOTOPOM ABTOMAT HAauaj
// mnocrnemHoOL MTEpPaLMD
int Baselndent; // MuHuMaNbBHHIA Oa30BHHA
COBUI' OJA BCEX 3anmMcei B INPOTOKOJE
boecl DoLog; // Nucare nmM nporokon? Bor
B 4YeM Bonpoc!
Automat* Nest;
NYyCTUBILMA LDaHHEINM
Automat (bool DoLog=false); // KOHCTPYKTOP
void Main(int e); // T'maBHas OQYyHKUMA aBTO-
MaTa

// Ykazarenes Ha aBTOMaT, 3a-

// OcHoBHEE QYHKUMMK
protected:

// llar asTomara. HeoBXOOMMO NEepeonpenenaTs B
HacJeqHMKAX

virtual void Step(int e)=0;

// Mocr-war aBTOMATa, BHITOJIHAEMHIM TOJBKO B CJIYy-—
Yyae nepexona M3 COCTOAHMUA B

// cocrosaHMe (TONBKO AJNA aBTOMATOB Mypa m Mypa-
Munu) . HeoOXoIOMMO nepeonpenensaTh

// B HaclemHMKax

virtual void PostStep(int e)=0;

public:
// BunonHseT war aBTOMATa A C COGHTHUEM €
void DoNested(int e, Automat* A);

// BcrnoMmoraresibHEE QYHKUMUK
public:

// Banmcars B IPOTOKOJ CTPOKY S C OTCTYIOM
indent. HeobGxonumo

// nepeonpenensaTs B HACIEOHMKAX

virtual wvoid WritelLog(CString s, int
indent=0)=0;

protected:

// 3BanmMcaTts B NPOTOKOJ MHOOPMALMI © TOM, YTO
ABTOMAT 3anyuweH c COBHTHEM e

// (indent - BemmumHa orTcTyna) . Heobxommmo ne-
peonpenensTe B HAaCHeOHUKAaX

virtual void WriteLogOnStart(int y,int e, int
indent=0)=0;

// 3Banucare B NPOTOKON MHOOPMALMD O Oepexone
aBToMaTa M3 COCTOSHMS y old B

// cocrosHue y (indent - BeJMuMEA OTCTyNa) .
Heobxomumo nepeonpenensTs B

// HacnemHuxax

virtual void WriteLogOnStateChanged(int y,int
y_old,int indent=0)=0;

// Banucarb B MNPOTOKOJ MHPOPMALMO O TOM, UYTO
aBToMaT 3aBepums paboTy B
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# MPOrPAMMHBIE 11 AMTAPATHbIE CPEOCTBA /

// cocrosHum y (indent - BenuuMHa OTCTYNA) .
HeoBxonommo nepeonpeleyiATe B

// HacnepHMKax

virtual wvoid WriteLogOnFinish(int y,int
indent=0)=0;

// OOBexTH ynpaBneHus. LoOaBMThL B HAaCJEOHMKax
protected:

// Bu3sBaeMele aBpTOMATH. [0DABUTE B HACIEOHMKAX
protected:

// CobeiTMa. HoBaBuTk B HaCJHeOHMKaX

protected:

// BxonHee nepeMmeHHHE. [0OaBMTE B HaCIeOHMKaX
protected:

// BHyTpeHHMe nepeMmeHHue. [o6aBMTE B HaclIeOHMKAX
private:

// BuxogmHule Bo3melcTBus. [JoBaBMTL B HaCHeOHMKAaX
protected:
b2

B KOHUe paccMOTPeHHOro Koja npueeneH cocTtas
4YfEeHOB Kflacca, KoTopbie HeobxoaumMo nobaBnaTe B Ha-
CNnegHWKW Knacca Automat ANS peannsauny KOHKpeT-
HbIX aBTOMATOB.

KpaTko onuwem GyHKUMW-4NeHbl Knacca Automat.
OpaHoit u3 HUX aenseTcs GyHKUmMa Main — rnasHas QyHk-
uusa aBTOMaTa, obecnevymnearoLLasl BbiNoiHeHWe AeNCTBUA
B BepLUMHax rpada nepexonos, Ha ero ayrax 1 nemnax:
void Automat::Main(int e) // TnaepHaa oyHKUMA
aBpToMaTa
{

y_old=y; // BanoMHUTB COCTO-
AHME nepen HadaJoM MTepaunn

WriteLogOnStart(y,e):
baxkT HadaJsa urepaumMm

Step(e): // BRIIOJIHUTBL wWarT

WriteLogOnStateChanged (y,y_old); // Mporoxo-
TMpoBaTek daxkT nepexona MM

// I[poTOKOIUPOBATEH

// coxpaHeHus co-
CTOSAHUA
if (y!=y old) PostStep(e); // Ecnm nepexon O
— BHIIOJHMUTE NOCT-WaT
WriteLogOnFinish (y);
bakT OKOHYAHMA MTepauun

}

// [pOTOKOIMPOBATH

MapameTpom aToi QYHKUMM SBNSETCA naeHTndnka-
TOp cOoBbITUA, KOTOPLIA NepefaeTca GyHKUWAM Step K
PostStep. [pu peanmaaumu asTomatoB Munu (Mypa)
eOWHCTBEeHHbI onepartop switch Heobxoaumo pasmec-
TWUTL B NepeonpeneneHHo B HacneaHuke QyHKUMN Step
(PostStep). [Ana aBTomatos Mypa—-Munu TpebyeTca ne-
peonpenensite 06e 3TN QYHKLWN.

MakpoonpeneneHuas DECLARE_NO_STEP M
DECLARE_NO_ POSTSTEP NO3BOAAIOT peasn3oBate GpyH-
KUuuKn Step U PostStep Kak NycTblie.

MpoToKkONMpPOBaHWE NOBEOEHUS ABTOMATA peanuayer-
CH NOCPEeAcTBOM nepeonpepeneHna GQyHKUnin Writelog,
WriteLogOnStart, WriteLogOnStateChanged u
WriteLogOnFinish. MocnegHve Tpy QyHKUMKW, KakK npa-
BMIO, UCNONL3YIOT nepeyto. PyHKUUIO WriteLog cneayet
Bbi3bIBATb AOMOMHUTENLHO, Hanpumep, na QyHKUWIA BXOM-
HbIX U BHYTPEHHUX NEPEMEHHbIX, a Takxe hYHKUWMA BbIXoa-
HbIX BO3ENCTBWA.

MakpoonpegeneHus DECLARE NO LOG,
DECLARE_NO_LOG_ON_START,
DECLARE _NO_LOG_ON_STATE CHANGED
DECLARE NO LOG ON_FINISH MO3BOMSIOT peann3oBatb
yKasaHHble Bbille QYHKUMK KakK NyCThie.

Bce yeTbipe dyHKUMM NPOTOKONMPOBaHUA CodepXar
HeoBa3aTensHbli NapamMeTp indent — OTCTYN NpM pas-
MeLleHuK HbopmMaumm B npoTokone. CyMmma 3HavyeHuin
napameTpa indent WnepemMeHHoOW BaseIndent onpe-
nenset konny4ecTeo npobenos, nobaBnsemeix nepeq, 3a-
NMMCbLIO B MPOTOKON, 4TO NO3BOSIAET HAMMAOHO OTPa3nTb B
HeM BJIOXEHHOCTbL aBTOMAaTOB.

Ans1 BIIOYEHWS/BLIKITIOYEHUA PEXMMa NPOTOKOANPO-
BaHWA Mcnone3yeTtcs Bynesa nepemeHHas DoLog. MoaTto-
MY PEKOMEHAYETCH NEPeYMCNEHHbIE BbILLE (YHKLMM NPO-
TOKOAMPOBaHUA (MK TONLKO PYHKUNIO WriteLlog) Ha4yu-
HaTb CO CrneyioLei CTPoKu:

if (!DoLog) return;

Ona BpeMeHHOro oTKNI4YeHUS NPOTOKONMPOBaHUA
MCMNoNL3yTCH MakpoonpeneneHna SWITCH _LOG_OFF WM
SWITCH_LOG_ON. Heo6x0a1mo, 4TOGbI OHW NPUMEHSIMCD
TONbLKO Napamu, U Npu 3TOM NepeBoe MakpoonpeneneHe
[ONXHO BCerga npejwecTsoBaTh BTopomy. lNpusenem
NPUMEpP UX UCMOJb30BaHWA B Nporpamme Lift:

void AD::25 2()
{
WriteLog(“z5_2: BuknouuTs TavMep Oespeitcreud,
ecnu oH He cpabGoran”,3);
SWITCH_LOG_OFF // OTKIOYMTE NPOTOKOIMPOBaHME
if (fx5_00Q)) 25 _0()7
SWITCH_LOG_ON // BrIKOYATH NPOTOKONMPOBAHME

B atom ¢dpparmeHTe nporpamMmbl BPEMEHHOE OTKIO-
YeHue NPoTOKONNPOBaHWA UCNONL3YETCH ANF TOro, YTo-
Gbl NpW BbI30BE PyHKUMW z5_ 2 () B NPOTOKONE He oTpa-
XKanuce BbI30BbI PYHKUMA x50 () nz5_0().

KoHCTpyKTOp Knacca Automat MHULMANM3NPYET He-
06X0O0MMble NepPeMeHHbIE:

Automat::Automat (bool DoLog)
{
y=0;
Nest=NULL;
BaseIndent=0;
this->DeLog=DoLog;

Mcnone3yemas B TEKCTe KOHCTPYKTOPA NepeMeHHas
Nest TpebyeTca ans paboTbl € Bbi3biBAEMbLIMUY aBTOMA-
Tamu. BLi30B aBTOMAaTa BLIMOIHASTCA C MOMOLLLIO GYyH-
KUuMu DoNested, peann3oBaHHOW cneayiowmm obpa-
30M:

void Automat::DoNested(int e, Automat* A)
{

A->Nest=this;

A->Main(e);

Hanpmmep, BbI30B aBTOMATa B C COBbITEM & W3 aBTO-
mata A JOMmKeH ObiTb OCYLLUECTBJIEH, KaK MoKa3aHO HWXe:!

DoNested (e, &B);
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Mpw 3TOM aBTOMAT A, NPU HEOBXOAMMOCTH, CMOXET
onpenenuTb COCTOAHWE aBToMaTa B, 06paTUBLUMCH K Me-
PEMEHHOM B.y, @ aBTOMAT B — y3HaTb COCTOSIHWE aBTO-
MaTa A, Nony4uB 3Ha4eHe NepeMeHHon Nest->y.

Pa3paboTka aBTOMaTOB — NOTOMKOB Kjflacca
Automat

Mpu pa3paboTke KTacCoB HaCNeaHMKOB He0OX0OMUMO:

1) nepeonpenennTb QYHKLUMK Step W/MNN PostStep;

2) nepeonpenenntb GYHKUMN NPOTOKONMUPOBAHNUS
WriteLog,WriteLogOnStart,WriteLogOnStateChanged
WWriteLogOnFinish;

3) 06BABUTL 2K3EMNNAPLI CTPYKTYP OaHHbIX, COOTBET-
cTBYIOLLME OO BEKTAM YNPaBNEHUS,

4) 06bABUTbL 0OBLEKTLI, PEANN3YIOLLME aBTOMATLI, KO-
TOpbIE BbI3bIBAET AaHHLIA aBTOMAT;

5) 06bABUTL LIENOHNCNEHHBIE CTATUHECKWE KOHCTaHThI,
COOTBETCTBYIOLLIME OBpabaThiBaeMbIM COOLITUAM;

6) peanvnaoBaTb QYHKLMN BXOOHLIX NepeMEHHBLIX, BO3-
BpallaLime aHa4yeHns aia aHanmaa;

7) peannsoBaTb GQYHKUWN BHYTPEHHUX NepeMeHHbIX.
(3T PyHKUMM MOTYT BO3BpAaLLAaTh 3HaYEHUs MPON3BONbL-
HbIX TUNOB);

8) peannaoBaTb QYHKUMW BbIXOQHbIX BO3OENCTBUIA, HE
BO3BpALLAIOLLME 3HAYEHWIA.

Mpwu pelleHnn 3agaym o nudTe Knacchl, COOTBETCTBY-
lowme asTomatam AQ, A1 u A2, paspaboTaHbl No aTOMY
nnany. MNprBegem B KayecTBe Npumepa oObABAEHWE
knacca AG.

HEEETELEL IS LS P I L T EL L E i iiiirriiitlriirl/
MAOELEERP EL BT

// ABToMaT, peanus3yowMit QYHKUMOHANLHOCTL KaOMHE
nupra

class A0

(

protected:
virtual void Step(int e); // lNlar arTomara
DECLARE_NO_POSTSTEP; // TocT~-war He HyXeH

public Automat

public:

virtual void WriteLog(CString s, int indent=0};
protected:

virtual void WriteLogOnStart (int y,int e,int
indent=0) ;

virtual void WriteLogOnStateChanged (int y,int
y_old,int indent=0);

virtual void WritelLogOnFinish(int y,int
indent=0) ;

// BEnoMOTaTeNbHHE ONpenesIeHMA
public:

// 3BHaYeHMST MHOMKATOPAa HOBIDKEHUA

typedef enum StateValuesType {NEUTRAL, GOINGUP,
GOINGDOWN} StatevValues;

// Tun CTPYyKTYpPH, peanusyouei XpaHMIMUE BH30-
BOB
typedef struct CallsStoreType
{
int up[5],down[5],car([5];
bool newcalls;

public:
unsigned floor; // Cudrumk sTaxen
unsigned timer; // TatiMep
int inactivitytimer; // Tafimep GespeftcTBuMs
CallsStore calls; // XpaHunMiue BH30BOB
StateValues state; // VHOMKaTOp OBMXEeHUS

// ApTomaTH, K KOTOPHM OyHner ofpamarTbCs HaHHD
public:

Al aAl; // ABromaTr Al

A2 aA2; // ApromaT A2

// Coburus
public:
const static int e0;
CTOAHMM TMOKOA, MHUUMAIMBALMA
const static int el;
YaHMD

// llpeOuBaHMe B co-

// CobGelTMe no ymos-

// BXOOHEE [NEPEMEHHHE

protected:
// llepeMeHHEE, [OOJIyYyaeMmele OT CYETUYMKA STaxel
int x1 _0(): // Kabuna mudpTa HAXOOMTCA HA BTO-

poM (BazoBoM) sTaxe?

// lepeMeHH:E, NONYyYaeMsale OT XPAHWIMUA BH3BOBOB

int x2_0(); // HyXHO N OTKpPBTE IBEpPH
Ha TeKyuweM 3Taxe?

int %2 _1();: // TocTynunuM JiM HOBHE BH-
30BB (Ha npemeOywem ware) ?

// TlepeMeHHbE, MNONYYaeMelE OT MHOMKATOPA HBUXE—
HHUA

int x3 0Q); // 3BHauveHMe UHIOMKATOPaA -
«Neutral»

int x3_1(); // 2HadYeHMe MHOMKATOPA -
«GoingUp»

int x3_2(); // BHadeHMe wuHIMKATOPA -
«GoingDown»

// llepeMeHHHE, MNOJyuaemtle OT TaiMepa
int x4 _0(); // Tatimep cpaboramn?

// llepeMmeHHble, noJydaeMsle OT TaliMepa Oezmeli-
cTBUA

int x5 0():
Boramn?

// Taiivep GesneiicTBMA cpa-

// BeIXOOHEHIE BO3OeNMCTBUA

protected:
// BosgeMCTBMA Ha CUBTYUYMUK
void z1 _0(): // YCTaHOBUTL 3HaAYEeHHE

cuérupKka STaxel paBHOE OBYM
void z1 1(); // YBeNMUMTEL 3HaueHue cuér-
yMKa >Taxei Ha OIOMH
void z1 _2();
YMKa 2Taxel Ha OoIOMH

// YMeHBUMTL 3HAUESHHUE CUET-—

// BO3OEMCTBMA Ha XPaHMIIMILIE BH3OBOB

void z2_0(); // OBHYNMTE XPaHWUIMUIE BH-—
30BOB

void z2_1(); // OTMeTHTE B XpaHunuiue of-
paboTKy Teryumero BH30BAa

} CallsStore; // BO3OeMCTBMA HA MHOMKATOP LBUKEHMSA
void z3_0()¢ // YCTaHOBMTbL s3HaueHue
// YecrpoicTea «Neutrals
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void z3_1(); // V3MeHUTe 3HAYEHWUE, B CO-—
OTBETCTBMUMM C TEKYUWEH curTyaumen
void z3_2(); // HanpaeBuTb IMOT Ha BTO-

poit {Dasz0oBeIT) ZTaX

// BospeicTBMA Ha TAaMMEDP
void z4 0(unsigned n);
YeHMe TaliMepa paBHOe N

// YcraHoBuTH 3Ha-

// BospeicTBus Ha raiMep OGe3mercTBUA

void z5 0¢(); // BHIKIOYMUTE TakMep Oesped-
CTBMA

void z5_1(); // BriwouurTe TaiMep Gesneii-
cTBUA

void z5 2(): // BoIKJIOYMTE TakiMep Gespmeri-

cTreMA, eCcJiIMm OH He cpa@oran

// BHyTpeHHMe NepeMeHHHe
private:
// llepeMeHH:HEe, CBA3aHHHE C MHIMKATOPOM OBHXE-—
HUSA
Statevalues i3 0(): // BHHYMCIMTB COCTO-
AHME MHOMKaTOpa NOBMXEHMA, aleKBaTHoe
// Tekymei cuTyaumMnu

y:

BonbLuyio yacTe MCX0OHOro Koda nporpamMmmel Lift 3aHu-
maeT peanndauma uHtepdeica. OTMETMM, HTO BLI3OBbI
rmasHoi pyHKkumK asTomMaTta A0 M3 MHTepPEnCcHOM HacTu
nporpamMmbl NPOVCXOANAT TONBLKO B ABYX CAy4anx: npu no-
BTOPHOM MHULMANW3aLMM aBToOMaTa 1 NpK BbINONHEHUA
wara. OHM MHULMUPYIOTCA HaXaTUEM MONb30BATENEM HA
KHOMKW Reset, Step, Pass vnu Auto. [lpyrine asToMaTtbl 13
WMHTEP®ENCHO HacTu He Bbi3blBalOTCS. MoapobHo nHTEp-
(elc NporpamMmbl ONMCaH B CriedyrLwem pasaene.

WUHTepdeiic nporpaMmmel

Onuwem BHELWHWUIA BUA, OKHA NPOrpamMmsbl (puc. 7).

B ero neBoi 4acTu HaxoamTcs obnacTs BU3yanusaumu
CUCTEMBI, NpegHasHa4YeHHan ona otobpaxeHus nudTa,
aTaxein, KHOMOK BbI30Ba Ha aTaxax u miogei. Cnpasa pac-
NONOXEHbI CPEACTBA YNPABNEHNA MOAENbIO, & CBEPXY —
rnaBHoe MeHio. MNepeyncnum ynomsaHyThele cpeacTsa yn-
pasneHus:

* KHOMka Auto npegHasHa4eHa 4/1A nepexoia B Pexnm
aBTOMAaTUYECKOro BhIMOMHEHWA UTEpaLnit U Bbixoga 13

Hero. B aTom pexume NpoucxoimnT NOCTOAHHOE BbINON-
HeHve naccoB (HabOpOoR UTepauniA) OQHOrO 3a OPYrM.
Mayay Mexay HUMU MOXHO HaCTPOUTb;

* bnaxok Live npegHa3HaqeH ans BKIOYEHUS,/BbIKIIO-
YeHUs pexunMa cny4aiHoro aeTomatmdeckoro nobasne-
HWSA NI0AEr Ha aTaxu:

*nofie BBoaa Pause between passes in seconds on-
pefensaer nayay (B cekyHaax) Mexay naccamu npu pado-
T€ CUCTEMbI B aBTOMaTUYECKOM PEXUME;

* KHOMKA Pass No3BOASET BbINONHUTL HABOP UTepaLmia;

*none Beona Number of steps per pass onpegenaer
KONMYeCcTBO UTepaunii B nacce;

*KHOMKa Step No3BONSET BLINONHUTL UTEPALUID;

*kHonka Reset obecne4nsBaeT BbINOMHEHWe cOpoca
cUCTEeMbl (MepeBon Kaxaoro asToMara v ux o6bekToB
ynpaeneHUs B HayanbHble COCTOAHWA). B peaynetate
T NYCT, HAXOAMTCH HAa BTOPOM 3Taxe, BCe OBepu 3ak-
PbITbI, NOAEN Ha 3Taxax HET W BbI3OBOB HET;

*kHonka View log Nno3BonseT OTKPbITh/3aKPbITh OKHO
oToBpaxeHWsa NPOTOKONa;

*kHonka Add human noasonseT nobaBuTb YenoBeKa
Ha atax. [Tpr aTOM NOABNAETCH OMANOroBoe OKHO AnA
3a4aHuUs1 ero napameTpoB, ONMCaHHbIX HUXE;

*none Time oToBpaxaeT HOMEep TEKYLLEN Tepauunn;

* none Men on the floors oToGpaxaeT 4ncno noaen
Ha aTaxax;

* none Men waiting otoBpaxaeT 4Y1cno Noael B ove-
penu oXunaaHus, pasMmeLLeHne KOTopblX Ha aTaxax 65110
3aniaHMpoBaHo Ha byayllee;

* none Men in lift oToBpaxaeT Y1cno MOAEN B ugTe.
310 yMcno Takxke oTobpaxaeTcs Ha kabuHe nudTa;

* nadenb Calls from the cabin ¢ NATLIO KHOMKaMK
npeacrasngaeT cobow NynsT ynpasneHus B kabuHe nud-
Ta. Npu 3TOM HaxaTble KHOMKX MOACBEYMBaIOTCS;

+ pnaxok Write log npepHasHayeH ONnA BKAOYEHWS/
BbIKNIOYEHWS PeXnMa NPoTOKONIMPOBaHNUS.

Ha puc. 8 nzobpaxeHo OKHO nporpamMmel Nocne no-
ABNEHWUSA JII0OEN Ha aTaxax. Ha Hem Takke nokasaHo OKHO
HaCTPOMKM CBOWCTE 400aBNAEMOro Yenoseka, OTKpPbIBa-
IoLEeecs Npwr HaxaTty KHonku Add human, Kotopoe no-
3BONSAET U3MEHATE CNEAYIOLLME NapaMeTPbl «TMHHOCTU»:

*Name - nmsa yenoseka. Vima Buga «<Human#...» re-
HEPUPYETCH aBTOMATUYECKM, HO NPW HEOOXOOMMOCTH
MOXKET ObITb U3SMEHEHO BPYYHYIO. STOT NapamMeTp Ucnonb-
3yeTcs TONMLKO NPU NMPOTOKONMPOBaHUN;

* Current floor — atax, Ha KOTOPOM CNeayeT pa3mec-
TUTb YEeNoBeKa;

Second rg)

B Puc. 7. OkHo nporpammbi Lift

B Puc. 8. OkHo nporpammer Lift nocne gobasnenus moaei
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« Target floor — aTax, Ha KOTOPbIA JOMXEH NONACThL Ye-
NOBEK;

« Wait for — Bpems oxunaanus nudTra (B UTepaumax),
Mo MCTEHEHWM KOTOROr O YENOBEK NOKMAAET aTax, He J0X-
naslLMChL NndTa;

+ Enter model at — ntepauuws, Ha KOTOPO YenoBeka cne-
LyeT pa3mMecTUTL Ha aTaxe. 3HaYeHWE Mo yMONYaHuo — Te-
Kylwasa utepauns. Ecnu ykazaHHoe 3HaYeHre He peaakTu-
poBartb, TO YenoBek OyaeT pa3meLLeH He3aMe/TUTENBHO.

Haxatvne npaBoii KHONKK «Mblll» Ha M30DpaKeHUN
Yenoseka npueoaunT K OTOGD&)KGHMIO OKHa npocMoTpaero
napameTpoB.

Korpa 4enoBek NosBASETCA Ha 3TaXe, OH «HaXuma-
€T» Ha KHOMKY BbI30Ba A5 ABUMXEHNS BBEPX WM BHU3, a
npu BXOLE B KaBMHY OH «HAXKMUMAET» Ha KHOMKY Ha nynste
yrpaeneHus.

OTMEeTUM, 4YTO NOb30BATENE NPOrPaMMbl MOXET Ha-
HUMATh KHOMKW BBIZOBOB C OTAXEW W KHOMKW NysibTa yr-
paBneH1s C NMOMOLLBIO «MblLLK>»,

OBpatimM BHUMAHWE, Y4TO HaXaTWe Ha KHOMKY OTMe-
HWTL HEROZMOXHO W BbISOB paHOo Wiu No3gHo byaet ob-
paboTai. TaK, @Cnn YenoBeK NOSIBUNCS Ha aTaxe, Bbl3Ban
T 1 yWen, He JOXOABLINCE ero NpubbLITUS, TO NUPT
BCE PaBHO MPUEET Ha 3TaxX U ABEPU OTKPOIOTCH.

Ha kabuHe nudTa, B BUOE ABYX CTPenokK, naobpaxeH
WHAMKATOP HanpaesneHusa ABNXeHna nndTa.

B cnyyae, ecnv Ha aTadke MbITATCH pasMecTUTLCH Bonee
[ECAT YENOBEK, TO VI306DEDK3.10TCH TONMBLKO NepBble AeCATb.

Kak oTMeyanoch BblLLle, B CUCTEME MMEIOTCS CPeAcTBa
AN BeAEHWS 1 NPOCMOTPa NpoToKoaa paboTel MOAENN.
OkHO MpOCMOTPa M306paxeHo Ha puc. 9.

B npoToOKOne uTepauun oTaeAeHs6l ApYr OT Apyracne-
umaneHeIMK ckobkamu. BnoxeHHOCTL aBTOMAaTOB OTpa-
xaeTcs oTcTynamm, MHdopmMaums 0 BXOOHbIX Y BHYTPEH-
HWX MEPEMEHHBIX, 8 TAKXKEe BbIXOAHbLIX BO34ENCTBUAX O0-
faBnsieTcH ¢ ewle 6ONbLIMMKM OTCTYNaAMM.

CTpoka, Ha4YnHaLWasnca ¢ OBYX 3BE3404EK, COOEPKUT
nHOOpPMaLMIO, ABNAOLLYIOCH BHELIHER AN CUCTeMbI Y-
pasneHus NMTOM, U MOXET NpeAcTaBnaTe co60i 0aHO
13 cneayloLmx CoodLLEeHWIA:

«[laccaxup ... C aTaxa ... peLnn nonacTb Ha aTax ...
(roToB XOaThb ... €4ANHUL, BDEMEHW)»;

«[laccaxup ... Bowen B NPT Ha aTaxe ...»;

«Maccaxmp ... Nnprexan Ha atax ...»;

«MaCodrup ... pewwmn NONTM NeLKom».

MHdpopMaumsa 0 HaXaTyi KHOMOK BbI30Ba Nonb3oBare-
nem GUKCUPYETCH B NPOTOKOIE C NOMOLLBIO COOBLLEHWIA:

«[TOCTYMNA BLIZ0B HA ABVDKEHWE (BBEPX/BHN3) C ... aTaKa»,

Antomer Aﬁ !“:pw paﬂuw 8 cocToRHn O
SEH Ye'emtenmb axa-mxme CHETIRE Sraxei

e

«13 kabuHbl NMdTa NOCTYNWN BLI3OB HA ABUXEHUE HE
.. aTax».

Onuvwem Ha3HaYyeHne KHOMOK B OKHE MPOTOKOMMPO-
BaHusa. KHonka Clear npegHasHa4eHa ans O4McTKM Npo-
TOKOnNa, KHomnka Save no3BonaeT 3anucatk NPOTOKON B
TeKCTOBbIA (aiin, a kHonka OK — 3aKpbiTb OKHO.

3aBeplummM onucaHvne nHTepdelica paccMoTPEHUEM
rMaBHOro MeHK. B HeM nNyHKT Reset noamerio Model no-
BTOpPAET GYHKUNOHANBHOCTL KHOMKKM Reset, a NyHKT Exit
TOrO e NOAMEHIO CIIYXUT ANS BbIXOAA U3 NPOrpaMMbl,

MoaomeHio View copepXuTt Tpy NyHKTA:

1) Log window aHanorudeH kHonke View log, onucan-
HOW BbILLE;

2) Timeouts tuning window OTKpPbIBAET OKHO, NO3BO-
nawLlee HacTpanBaTb BpEMEHHbIE NapamMeTpbl, ONUcaH-
Hble B Tabn. 1 (kpome napameTtpa TWaitLimit). Mo ymon-
YaHWIO ATU NapameTpbl HACTPOEHkI, Kak B paboTte [1];

3) Add human window aHanormyeH kHonke Add
human, onncaHHOM BhiLLE.

MoomeHw Help conepXWUT eAWMHCTBEHHbIA MYHKT
About, oTobpaxatoLnii MHpopMaLUIO 0 NporpamMmme.

Ha aTom 3aBepluaeTcs onncaHue Co3naHHoW Moae-
v nndTa, GYHKUVMOHMPYIOLWEN Ha NepcoHansHOM KOM-
netotepe. Ee paboTocnocofHOCTL M COOTBETCTBUE TEX-
HUYECKOMY 3a4aHuIo (pasa. 2) NoATBePAa0TCA NaKT-
YeCKM UCMNoNbL30BaHMEM.

Mepexon oT 06bEKTHOro BapuaHTa NpPorpaMmmbi
KnpouenypHomy

Mpu nepexone oT MoLeNU pa3paboTaHHON BLILLE NPo-
rpamMmbl K peanbHOMY ynpaeneHuio nudTom Ha Haze PC-
nooo6HOro KOHTPONAepa A0CTATOYHO CO34aTh Hacnea-
HWKW KNNAcCOB, Peannaylolwyx asTomarsl Moaenu, nepe-
Onpenenus NUllib BUPTYanbHble GYHKLUWNKM BXOOHbLIX 1
BHYTPEHHUX MEPEMEHHbLIX, a TakKXe BbIXOOHbLIX BO3Oeii-
cTBuin. Takum 0BpazoMm, peanuaauuio peasbHoM cucTe-
Mbl Ha YKa3aHHOM BbIHMCANTENBHOM YCTPOIMCTBE cneay-
€T HacnenoBaTth OT MOAENN.

B cny4ae nocTtpoeHus CUCTEeMbl Ha MUKPOKOHTPOSNE-
pax Takoii Noaxom HernpUMEHWM, Tak kak OHW 0BLIYHO Npo-
rpaMMUPYIOTCA NpouenypHo. Manoxmum MmeToaumky, nosso-
NAKLLYIO NepeHecTM NMporpamMmy, HanmcaHHyo B pamMkax
npepnaraeMoro noaxoaa Ha siablike C++, Ha a3bik C, 1 npo-
WITIOCTPURYEM E€ NMPYMEPOM NepeHoca sopa nporpamMmb Lift
Ha MuKpokoHTponnep Siemens SAB 80C515. Mpu aTom B ka-
YecTBe cpeabl pa3paboTkn NporpaMmMHoro obecneveHns ans
MUKPOKOHTRONNIEPOB UCNONL3YETCA NpodykT Keil pVision 2.

Onuwwem 3Ty METOOMKY.

1. Cospartbk Katarnor, B KOToOpoM OyOeT pasmMeLLeH ne-
PEHOCUMBIA NPOEKT (B pacCMaTpuBaemMoM NpUMepe OH
HaseaH Hard). CkonupoBaTk B Katanor gainel, peanuay-
owwue asTomatsl (A0.h, AQ.cpp, Al.h, Al.cpp, A2.h n
A2.cpp). NameHuTs paclumperne Gainor ¢ «Cpp» Ha «C».
Cozpate pain Common.h n ¢ann npoekta uVision
(Lift.uv2) ona TpebyeMoro MMKPOKOHTpoAnepa, A00asus
B NOCMedHWIA BCE CEMb YNOMSAHYThIX daiinos.

2. M3 kaxgoro ¢aina ¢ MCxoaHbIM KOAOM, MMEIOLLMM
pacluMpeHne «C», yoanuTb OMPeKTVBbl #include, kpome
TEX, KOTOPpbIe BKMYAKT OOHOMMEHHBLIE 3aroNoBOYHbIE
(aiinsl Uy 3aronoBoYHbIe ¢alinsl cTaHaapTHeIX B1GANo-
Tek. Bo Bce daiinbl ¢ MCXxoQHbIM KOAOM criedyeT 400aBvTb
AvpekTuey «#include “Common.h"», asdaiin Common.h
CKONMpoBaTh HeobxoaumMele obLLUMeE onpeaeneHus Makpo-
COB, CTPYKTYP JaHHbIX U3 dhanna stdafx.hn . n.

3. MNpeobpaszosaTh onpeaeneHns KNaccoB B 3arofioBo4-
HbIX aiinax. Jnsaatoro yoanaoTes KNoYeBbIe cnoBa class,
a MeTofpl npeobpasyloTcs B QYHKUMK C UMEeHaMKn BUaa
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«<yMA KIacca> <mMa QYHKLMM>», Hanpumep, MeToabl
Step 4Ns Tpex paccMmaTpuBaeMblx aBToMarToB 6yoyT npe-
obpasoBaHbl B hyHKUMK AQ0_Step, Al_Step U A2 Step.
Kpome Toro, Heo6xo0aMMo yaanuTb U3 oOnpeaeneHunii Mak-
pockl «DECLARE_NO_..» W yaanuTh WAl npeobpasosatb
(PYHKLMM NPOTOKONMPOBAHWA, NepeHanpasue Ux BbiBOS,

4. CobbITnA, yCTPONCTBA N APYr1e YNeHbl Knaccos
npeobpasyloTcs No aHanoruy ¢ METOLAMM, KakK YKasaHo
gn. 3. B'peaynsrare OHW MPEBPAaTATCS B KOHCTAHThI U CTa-
TUYECKME NepeMEHHbIE C onpeaeieHHbIMY Npedukcamm
B Ha3BaHuu. [py yCcrnoBuKM COXpaHeHUsl YHUKANbHOCTH
MMEH, NPedUKCbl MOXHO ONYCTUTL. Takum oBpa3om, ona
TOro, 4TOObLI 0BPATUTLCH K HEKOW CYLLLHOCTH, BhIBLUEN A0
npeobpa3oraHug YNeHoM Kracca, clegyert nucatb UM
Knacca, 3a HUM — NoAYEePKUBAHUE (BMECTO TOYKM) YU UMS
yneHa knacca. Kpome Toro, ana aBromata Ai Heobxoam-
MO A0cBaBUThL B 3aronoBO4YHbIN dain nepemMeHHylo
«static int Ai_ y», B KOTOPOWN BYOET XPaHWUTLCA HO-
Mep cocTosiHus asToMaTa. ObbsBNeHus 0OLEKTOB, peann-
3YIOLUMX BNOXEHHbIE aBTOMAaTbl, HEOOX0AMMO 3aMEHUTL Ha

- 0ObABNEHWS WX rNaBHbIX PYHKLUWMIA, Kak BHELLHWX (extern).

5. B daitnax ¢ McxodHbiM KOJOM HEOOXOAMMO 3ame-
HWUTb NOACTPOKY «::» HA CUMBON «_», B peaynstate QyHK-
UMM-4neHsbl knacca nonyyat TpebyemMbie MMeHa. BHyTpun
¢aina, peanuayollero astomar Ai, cnenyet nobaBuTb
npedukc «ai_ » Ana obpalleHnii K NnepemMeHHoR CocTos-
HWS, COBLITUAM, OYHKUMAM BXOOHLIX VI BHYTPEHHMX Ne-
PEMEHHbIX, a Takxe dYHKLUAM BbIXOOHbIX BO3OENCTBUNA.
3TO NOYTU BCeraa, MOXHO CAenaTh, BbIMOMHUB B TEKCTO-
BOM PeAakTope 3amMeHy rnoAcTPOKWU «y» Ha NOACTPOKY
«Ai y» (B pexXume «TOMbKO CMOBO LENNKOM»), a Takxe
NPOM3Beas CNeaylolme 3aMeHbl: «e» Ha «AL_e», «x» Ha
«Al X», «t» Ha (lAiLt»’ a«z» Ha «Aj__z »,

6. OBpaLLeHWe K NepeMeHHO COCTOSIHS TONIOBHOO aB-
TOMAaTa, KOTopoe B 06bEKTHOM CllyYae OCYLLECTBAETCA No-
CpPeAcTBOM NepeMeHHON Nest, crieayeT npeobpa3oBaTth B
ofpalleHne K BHELLHel NepeMeHHOo, 0ObaABNeHHON B 3a-
rofoBo4Hom daiine. MNpr BbI3OBE BAOXEHHOIQ agToMara,
oBpatueHue K QyHKUMU-UNeHy «<DoNested (e, &Ai)»cne-
OyeT 3aMEHWUTB Ha BbI30B PYHKLUMKW <AL Step (e) ». B 06-
Lem cnyyae, Npu HeoBXoAMMOCTM 0BPaTUTLCH K YCTPOIA-
CTBY, COBLITUIO, COCTOAHMIO MW FMABHON QYHKLWW OPYroro
aBToMaTa, OHWU OOMKHbI ObITb 06bSABNEHLI C MOMOLLBIO AW-
pekTuBbl extern. [03TOMY B paccMmaTpuBaeMom npumepe
B darine AQ.h fomKHEI NPUCYTCTBOBATL OOBABNEHNA Ce-
OYIOLLMX BHELUHWUX NepeMeHHbIX:

extern const int Al _e2;
extern int Al _y;
extern int A2 y:

7. Heo6xoamMmo nNpuBECTU BCE KOHCTPYKLUMA B COOT-
BETCTBME C 0COBEHHOCTAMW MUKPOKOHTPOINepa. Hanpu-
Mep, AR paccMaTpUBAEMOro MUKPOKOHTpOepa He
npenycMoTPeH TN AaHHblX bool. MNoaTomy B daiine
Common.h JOMXHEI NOABUTLCA CNeayloLne CTROKW:

typedef int bool;
static const int true=l;
static const int false=0;

Ha atom 3aBepLuaeTca npeobpasosaHie sapa o6bek-
THO-OPUEHTUPOBAHHOW NporpamMmel B NPoLEaypHY.
OaHUM M3 BaXKHENLNX CBONCTB WU3MOXEeHHON MeToanKu
ABNACGTCA TO, YTO BCE yKGSaHHble BblLLUE 3aMeHbl npeoﬁ-
pas3oBaHus MOTyT ObiTb BbINOMHEHbI aBTOMaTUYECKMN.

Jna OKoOHYATENBHOTrO MOCTPOEHUA NPOrPaMMbl HEOO-
XOANMO M3MEHUTL WK NepenucaTt QYHKUN BXOAHbLIX U
BHYTPEHHUX NepeMeHHbIX, a Takke QYHKUMM BbIXOLHBIX

BO3ENCTBUIA, B KOTOPLIX OCYLLECTBAAKTCA Takmne onepa-
UMK, Kak, Hanpumep, B3aMMOAeNCTBINE C peasibHbIMU yC-
TPOMCTBaMI, 0GPAaLLEHNS K TOPTaM BBOAA-BLIBOAA U T. .

BbiBoAbl

OTMETM, 4TO NMPEANOXEHHbIN NOAX0n K MOCTPOEHUKD
CUCTEMBI YNpaBneHnst NG ToM 06ecnednBaeT Co3aaHUE X0-
POLLO OOKYMEHTUPOBaHHOMO Y1 NTerko MoauduLm1pyemMoro
npoekTa. '

MeToanka npeobpasosaH1a 00bEKTHO-OPUEHTMPOBAH-
HOW NporpamMmbl B MpoLEeLyPHYI0 NO3BONAET, OTAAOMB Nep-
BYIO U3 HWUX, AOCTAaTOYHO Nerko rNepeHecTt ee B ynpaensio-
Liee YCTPOMCTBO, Hanpumep, Ha 6a3e MUKPOKOHTpoNepa.
Ha caiite http://is.ifmo.ru B pazgene «Ctatbu» pasmelleHa
nporpamvma Lift, a Takke agpo nporpaMmMmHoro obecrniede-
HMSA CUCTEeMbI yIpaBneHnsa NMQOTOM ONsi MUKPOKOHTPOANE-
pa Siemens SAB 80C515, nony4eHHoe 13 nporpamms Lift ¢
MOMOLLBIO ONMUCAHHOA BbiLLe MeTOAMKM NepeHoca.

Kpome paboTsl [1], UCNons30BaHHON aBTOPaMK B Kade-
CTBE NPOTOTUNA, M3BECTHbI paboThl [16, 17], B KOTOPbIX Tak-
e paccMmoTpeHa paspaboTka nporpaMmHoro obecneveHna
051 324244 YNpaBneHusa TG ToM.

Kak v B HacTosILLE CTATbE, B HUX MCTIONL3YIOTCSH 06 LEeK-
THO-OPWEHTMPOBAHHOE NPOEKTUPOBaHUE U NPOrPaMMUpo-
BaHwe. OgHako B pabote [16] nudT npoexkTupyeTcs ana Tpe-
X3TaXXHOro 3naHus, aB [17] — ana apyxataxHoro. B HacTos-
e paboTe, Kak 1 B MpoTOTUNE, MOAENVPYETCA NMpT Ans
NATUSTAXHOMO 34aHus, YTO ABNAETCH 60n1ee CNOXHLIM.

Kpome toro, B[16, 17] Ha aTaxKe B Kk /AbIA MOMEHT Bpe-
MEHM MOXET HaxoauTLCA He Bonee 0aHOrO YenoBeka, YTo
3HAYMTENBHO YNPOoWaeT NOrvky NnoBefeHna CUCTEMbI. B
ONYCaHHOM MPOEKTE YNCNO NMIDAEN HA STaXaX NPAKTUHECKM
HEe OrpaHn4eHO.

K HepocTaTkam paboTsl [16] OTHOCKTCH TakKe TO, 4TO
COCTOSIHUA aBTOMaTa «YnpasneHve nudpTomM» BeIAENATCS
Ha OCHOBaHWUM HECKOIBKMX HE CBA3aHHbIX Mexay coboii xa-
pPaKkTEPUCTUK (HaMYMe NacCaxXmMpoB, CTENEHb OTKPbITUA
[Bepeil n HanpasfeHne JBKxeHua nudTa). ITo NPUBENO K
MOCTPOEHUIO BECbMA CMIOXHOro aBToMaTa, CoAepKallero
OOMHHAOUATL COCTOSIHWIA, B3aUMOIENCTBYIOLLErO C PAAOM
Opyrux aBTomaTtoB. B HacTosLel paboTe BbIaensaioTeA TONb-
KO TPWM agToMaTa (M0 NATL COCTOAHWIA), NMPUHEM KabKbIA U3 HWUX
OTBEYAET 3a ONpeJeNneHHYI0 COCTABMSIIOLLYH CUCTEMbI.

Ewie oamH HepocTaToK paboThl [16] COCTOMT B TOM, 4TO
npv pean3aumvim aBToMaToR OObLEKTHLIN NOAX0A HE UCMONb-
3yeTca B fo/mKHOM mepe. [Npur aToM npouenypHas peanu-
3aUma Kavkaoro asToMara «00epThiBaeTcs» B METOL O4HO-
ro W TOro Xe Knacca.

HenocTtatkom paboTei [17] aBnseTcs To, 4To B Helt UML-
MPOEKTVPOBAHWE U NPOrpaMMMpoBaHne Ha C++ He cBA3a-
Hbl HopManLHO.

Mpepnaraemelil NOOX04 NULLEH YKA3aHHbLIX «MUHY-
COB», 32 CYEeT COBMECTHOro MCNONb30BaHUA NPEenmMy-
LecTe 0OBEKTHOrO ¥ aBTOMATHOTO NOOXOA0B.

B 3aknyeHne 0TMETUM, HTO B HACTOSLLEE BpeMs Bce
LUMPE NPUMEHAETCSH TEXHONOT NS 0ObEKTHO-OPUEHTYPO-
BAHHOrO NPOEKTUpPOBaHMA, Ha3BaHHaa Rational Unified
Process [18]. CyLLeCTBYIOT 1 OpYyrie TEXHONOrK, Harpu-
MEP, N3N0XeHHbIE B [17, 19], a TakkKe B HACTOSALLEN CTaTLE.

ABTOpbI HAAEKTCH, YTO, 03HAKOMUBLLKWCHL C Npegna-
raembiM MOAXOA0M, YNTATENU COrNacaTcsi Co ClioBaMu
B. leilTca «3a nocnefHue ggaguarth neT MUP U3MEHUN-
csi», MO KparHen Mmepe, B 061acTH MCKYCCTBA Nporpam-
MUPOBaHUa NndTa.

A. KHyT TOXe He «CTOMT Ha MecTe». OH MOOepHU3un-
posan mogens MIX, paszpaboTas HOBYIO apXUTEKTYpPY
MMIX [20]. OgHako 3T YCOBEPLLEHCTBOBAHMSA HE KOCHY-
ncb 06N1acTn NPOEKTMPOBAHUSA NPOrpPamMM,
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