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Po3srasmaroTbest oprasizanisa Ta NPUHIUNKE MO0YA0BH BeHIIHIOBOI Mepe:Ki 3 MOHITOPUH-
rom. IIponoHy€eTbesl KOMIT' OTEPHA CHCTeMAa KepyBaHHsI BeHAIHroBUM aBToMaToM. Onucanmii
npouec B3a€MOJii BeHAIHIOBOr0 ABTOMATA 3 CEPBEPHOI0 CHCTEMOIO.
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This paper describes the organization and main principles of buildings vending networ k
with monitoring systems. Proposed vending machine computer control system. Described
vending machineinteraction processto server system.

Key words: vending networ k, vending machine, monitoring, server.

Beryn

Benninr — npomak ToBapiB abo MOCIYT Yepe3 TOProBeNbHiI aBToMaTy. BeHaiHT po3novaB CBiil PO3BUTOK
Bxe Ha noyatky XX cr., a came y 1901 p. moyanocs cepiiiHe BUpOOHULITBO aBTOMATIB ISl MPOJAKY MPOIYKTIB
xapuyBaHHs. Y 1921 p. aBroMaTH HaBUMJIKCS TIPOJABATH CUTapeTH, a 3 cepequuu 1930 p. 3’aBuiicst aBToMaTH,
IO MPOJaBAM MPOXOJIOAHI Hamol y mifmKkax. Haipo3BrHEHIIINMI KpailHaMU B raiy3i BEHIUHTY € SInoHis,
CHIA, Himewunna, Aursis, @paniist [3-5]. B Snowii B cepenapomy Ha 200 ocib npumanae ogaun apromar [1].
Mo Toro >k cBiTOBMI BeHIOIHroBui puHOK nokasye 10 %-ii mopiunuii npupict. B Ykpaini nepui aBromaru 3
NpOJaKy ra3oBaHOi Boau moyanu 3'sistucs mie 3a vacie CPCP. A mepiri kaBOBI ariapaTé BCTAHOBHIIM
y 1999 p. 3apa3 B Ykpaini po3miiieHo He Ouibiie 30 THCSY BEHIIHIOBUX aBTOMATIB, CepeJl SKUX MEPEBAKHO
(YHKLIOHYIOTh IUIATDKHI TEpMIiHAMM Ta KaBoBi aBToMaTH. DaKTUYHO HE PO3BHMHEHMH BEHIIHIOBHH Oi3HEC 3
[IPOJIaXKy TTUTHOI BOJTH, CHEKY, IITYYHUX TOBAPiB, OUIETIB TOIIIO.

Puc. 1. 3acanvua cmpyxmypa genodineosoco agmomama
Takox Ha Cy4acHOMY €Talli PO3BHTKY BEHIHTY HE € KOHKYPEHTOCIPOMOXKHUM OKpPEME PO3MIICHHS

amapariB, a CTBOPIOIOTBCS MEpEeXi TOPrOBHX aBTOMAaTiB. ICHYIOTH (ipMH, SIKi BCTAHOBJIIOIOTH TOPrOBi
MEepexi 3 IeCATKAMHU THUCSY aBTOMATIB [2].
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1. TocTaHoBKA 3aBAaHHSA
Crnimparounch Ha BUILECKa3aHe, 0aunMo noTpedy y MBUAKOMY MPOSKTYBaHHI HaAIHHUX BEHIIHTOBUX
aBTOMATIB pi3HOro Tumy. [HIIOW MPOOIEMOI0 IHAYCTPil TOProBUX aBTOMATIB € iXHE OOCIyroBYBaHHS.
HeBuacHe o0cmyroByBaHHSI UM BUXi[ 3 JIady aBToMaTa oOepTaeTcs Al HOro BIACHUKA JIOBOJI iICTOTHUMH
30uTKamMu. BupimmTi 1110 po6iieMy OBUHHI CUCTEMH MOHITOPHHTY TOPTOBUX aBTOMATIB.
Omxe, TOCTAE 3aBIaHHS PO3POOJICHHS KOH(IrypoBaHOI MPOrpaMHO-aapaTHOl IIATGOpMHU 3 MOXKITH-
BICTIO MOHITOPUHTY JUIsl TOOYJOBH HAIIHHMX Ta MPOCTHX B 00CITYrOBYBaHHI MEPEX BEH/IIHTOBHX araparib.

2. Opramnizauisi BeHAiHI0BOI Mepe:Ki
Ha puc. 2 mokazaHo opranizamiro BeHIIHrOBOi Mepexi. OCHOBHHUMH €JIEMEHTaMH € MHOXXHUHA
BEHJIMHIOBUX aBTOMATIB, CEPBEPHA CHCTeMa, MEHEPKMEHT KOMITaHii, CepBICHHUI BiJUILT Ta BiJUIN MOCTa-
YaHHsI TOBaPiB, KOJIILIECHTP, a TAKOX KIIIEHTH — KOPUCTYBadi aBTOMATIB.

Puc. 2. Opeanizayis eéendineoeoi mepeici

Po3rnsiHeMo OCHOBHI 3B’ SI3KM MK €JIEMEHTaMH, SIKi Ha PUC. 2 TO3HaYCHI HU(ppamMH:

1 — xymiBys TOBapy 4M OTPUMAaHHS MOCIYTH BiJl BEHIIHTOBOTO aBTOMATa,

2 — aBTOMAT ITOCUJIAE UM MIPUHMaE iHPOPMAIIit0 32 JOIOMOTO0 MEPEKi IHTEPHET-CEPBEPHOT CHCTEMH;

3 — cepBicHa ciyx0a 3a0e3mnedye po3MIIICHHS Ta PEMOHT BEHIIIHITOBHUX aBTOMATIB; CIIy»0a IocTa-
YyaHHs 3a0e3Mevye TOBapOM BEH/IIHI'OBI aBTOMATH;

4 — cepBicHa ciyx0a oTpumye iHGOPMALIIO MPO MOJAMKH Ta 3aKiHUYEHHS TOBapHHUX 3amaciB BifJ
CEpPBEPHOI CUCTEMU;

5 — cepBepHa cuCTeMa OTPUMYE Ta MOCUIIAE 1H(OPMAII0 Yepe3 MepeKy IHTEpHET yCiM yJacHUKaM
MEpEexi;

6 — mporpaMHe 3a0e3neueHHsT MEHEKEPIB Ta KOJI-IIEHTPY, 110 B3aEMOJIIE 3 CEPBEPHOIO CHCTEMOIO;

7 —3a TOMIOMOTOI0 TelIe(POHHMX PO3MOB BiOYBAETHCSA B3aEMOIis MiXK MEHEPKEPAMH Ta CEPBICHOIO
CITyK0070;

8 — 3BepHEHHS KIIIEHTIB TI0 JIOIIOMOT'Y JIO KOJI-IIEHTPY.
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VY miit po0OOTI po3rIsmaeThCsl TEXHIUHA CKIIAI0Ba, a caMe. OpraHizallisi KOMIT IOTEPHOI CHCTEMHU
KepyBaHHsI BEHIIHTOBUM aBTOMATOM, CEPBEPHOT CUCTEMH Ta 1X B3aEMOIis.

3. TumoBa cTpyKTypa BeHIiHI0BOI0 aBTOMATA
Ha puc. 1 mokazaHa 3arajibHa CTpYKTypa BEHIIHTOBOI'O aBTOMATa, B SIKOTO IIEHTPAIEHUM BY3JIOM €
KOMIT'10TepHa cucrteMa kepyBanHs aBromatoM (KCKA). Po3pob6ierns koHpirypoBaHoi Ta miatdopMoHe-
3anexxHoi KCKA nmacte 3MOry NMpPHUCKOPUTH MpOIEC CTBOPEHHS HOBHX BEHIIHTOBHX aBTOMATIB Pi3HOTO
npu3HaYeHHs. Y il poOOTi MoKa3aHa CTPYKTypa CHCTEMH KepyBaHHs (puc. 3).

e N o
e [ s
sz sas (== llepucpepiniHa LleHTpanbHa —
Minowcrema o Anara | nnara A
masireeser [T KepyBaHHSA KepyBaHHS LaN
mewrep 1 == (T1I1K) (LIMNK) I
— SO xapTa

1||I ______ E ________ -Flash -«a

[Mnara
WMBNEHHA

|
|
|
|
" LCD + Tau. RGE
|
|
|
|
|

—

naHenks ..
Adacnned

¥
| T aamie

24B

4

E dolsurine ey
I

o doLUAnERy

Puc. 3. Cmpyxkmypa xomn’tomepuzo8anoi cucmemu Kepy8anus

Ha nenrpanbHy miaTy KepyBaHHS MOKJIaACHI (YHKINI, sIKI HE 3ajie)KaTh BiJ PI3HOTHIIOBOI MEpH-
(epii. A Ha nepudepiitHy MIaTy MOKIaICHO KEPYBaHHS TaAKUMHU CHCIM(DIUHUMH eIEMESHTaMH, 5K IIaTiKHA
CUCTEMa, MiJcucTeMa BUIa4l TOBapy Tomlo. B3aemomist ux Iu1aT npoXoauTh 1o inTepdeiicy RS-232 uepes
crenianbHO po3polneHuil yHiBepcanbHuil iHTepdeiic. Lle nae MOXIMBICTH y poJii HEHTPaJIbHOI IUIATH
BUKOPUCTOBYBaTH OyIb-Ky YHiBepcanbHy mmiargopmy. Ha puc. 4 moka3zaHO KOMIIOHEHTH MPOrpamu
LIEHTPAaJIbHOI IJIATH KePyBaHHS, sIKi HE 3aJIeKaTh BiJl CHEIM(IYHOr0 BEHAIHroBoro obnaananHs. Ha puc. 5
MoKa3aHi KOMIIOHEHTH MporpaMu mepudepiiiHol IuiaTH, Ha s[Ki 3peanizoBaHi crnenudivHi Oi0iaioTeKH
BEHIIHroBOro obmaaHanus. TyT MaeMo peanizoBaHi Taki mporokoiw, sik: Executive, MDB, CCtalk. SSP,
npsiMe JIOTIYHE KepyBaHHs nepudepicro tomo. OTkKe, MU MOXXEMO KOH(QITypyBaTH aBTOMAaT Ha PoOOTY 3
Oyap-sIKOI0 BEHIIHTOBOIO mepudepiero. bazoBoio omepaumiiHOI CHUCTEMOIO AJsl LEHTPalIbHOI IUIATH
BuOpano Linux. Ilepudepiiina miata mpaioe Ha onepamiiHii cucremi RTOS. 3aranpHuil mporec
koH$irypyBanus ta incramsinii KCKA Bin0yBaeTscs Tak:

1. Hanmcansas koH}irypamiiHUX CKPUMTIB.

Bcranosnenns ta BuOip NoTpiOHUX 0107TI0TEK Ta MPOTrPAMHHX MTPOIINBOK.
Komminsiist Ta TiHKYBaHHS.

IIpomrBka mar.

CkaHyBaHHS MOPTiB Ta HNOLIYK nepudepiiftHuX TPUCTPOIB.

o gk wd

HanamryBanHs quHaMiYHUX KOHQITYypalliiHUX apaMeTpiB.
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Puc. 4. Komnonenmu npoepamu 0CHO8HOI YeHMpPaibHOI naiamu KepysauHsi

Puc. 5. Komnonenmu npoepamu nepuepiiinoi niamu xepysauus

Ormcana mporeaypa BUKOHYETBCS JUIsl Tepu(epiiiHOl Ta IeHTpaibHOi Iuiath KepyBaHHA. Kondiry-
pamiiiHi mapameTpu TMOIUISIOTECS Ha CTaTudHi Ta nuHamivHi. CTaTWdHI MapaMeTpu 3aaloThes Min Yac
IHCTAJIAL TUIAT, @ TUHAMIYHI — miJ Yyac (DYHKIIOHYBaHHs aBTOMaTa. Hampukiai, 10 CTaTUYHUX IapaMeTpiB
HaJIeXKaTh PO3MIPH Yepr, KUTBKICTh Ta THUIHX TieprepiiHIX MOJTYIIB, SKi BAKOPHUCTOBYIOTHCSI B aBTOMATI TOIIIO.
Jo nuHamMidHMX HajJeXaTb Taki mapaMeTpu. HOMEHKJIATYpW Ta ILiHW TOBAapiB, JO3BLT YM 3a00pOHA MPOIAXKY
MICBHOIO THUITy TOBapiB, aJjpeca aBToMaTa, J03BiI a00 3a00pOHa MPUHOMY MEBHUX KYITHOp TOIIO. Jl01aTKOBOO
nepearoro 3anpornoHoBaHoi KCKA e moxuBicTh BignaneHoro KoHQIrypyBaHHs 3 poOOYOro Micus MeHe-
JOKEpa, 10 YMOXKITUBITIOE T IBUIIIUTH €KOHOMIYHY €()EKTUBHICTh BEHIIHTOBOI MEPEXKi.

4. CTpyKTypa cepBepHOI cCUTEMH

CepBepHa YacTHHA CKIAJa€ThCs 3 KUIBKOX cepBepiB Ta 0a3u manux (puc. 6). Koxen i3 cepBepi
BUKOHY€E CBOIO ocoOmuBy ¢yHKIi0. KomyHikauiiinmii cepBep 3a0e3mnedye MiATPUMKY BEHIIHTOBUX
aBTOMATiB, poOOTY 3 023010 JaHMX, BUKOHAHHS TpaH3aKIlii, repenady KoHQIrypamiifHuX mapaMeTpiB Ha
ABTOMATH, a TAKOX BiJIaJeHy MEeperpoIINBKY BEeHAIHroBUX aBToMariB. GSM-nuie3 BUKOHYe (QYHKIIiTO
BignpaBku SMS-moBiIOMIIEHb KOpHCTyBayaM aBTOMATIiB Ta TEXIMpAalliBHUKAM CEpBICHOI CIyXO0u Ta
nocrauanHs. \WWeb-cepBep 3afe3nedye J0CTyn A0 MOTPiOHOI ¢inaHCOBOI Ta TexHiuHOI iHpopmanii
npaniBHUKaM BeHIIHroBoi mepexi. CepBep 06a3um [JaHMX Ta pe3epBHHH cepBep 0a3W JaHUX
3a0e3MmeuyoTh MOTPIOHY (YHKIIOHANBHICT, Ta HAIIHHICTH 30epekeHHs iHdopMalii mijg 4yac poOOTH
cuctemu. llimcucreMa MOHITOPHHTY OXOILTIOE TPOTpaMHI 3aco0W, M0 ABTOMATHYHO BiJICNIJKOBYIOTh
pobOTy cucTeMH Ta TMOBIJOMIISIOTH MO aBapiiiHi cUTyarii. Yci 30BHIilIHI KaHadu 3B 53Ky (aBroMar —
cepBep) BHKOPHUCTOBYIOTh mH(pyBaHHsa. OCHOBHUMHU (DYHKINSIMA CEPBEPHOI CHCTEMH € OiTiHT, MOHITO-
pUHT Ta KOH(]IrypyBaHHSI.
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Puc. 6. Cmpyxkmypa cepeeproi cucmemu

OyHK1is OUTIHTY cucTeMu 3a0e3mevye:

e 1miepeauy Ha cepBep MOBIIOMIICHHS MPO MPOJaX ToBapy (KOI TOBapy, IliHa TOBapy, JAaTa Ta 4ac
MPOJAKY);

e 1miepeauvy Ha CepBep MAHMUX MPO KUIBKICTh TpOIIeH y IUIATDKHIA cuctemi aBroMara (KUTbKICTh
MOHET, KiJIbKiCTh OaHKHOT).

OyHKI[iSt MOHITOPUHTY CHCTEMH 3a0e3Ieuye:
e [epeladyy Ha cepBep HOBiIOMJICHb NMPO 3aKiHYEHHS 1HIPEIIE€HTIB, PO BIACYTHICTH PELUTH, IPO
3allOBHEHHSI TPOIIIOBUX KaMep, Mpo 3aKiH4YEeHHs Manepy, npo podboTy aBToMaTa Ha aKyMyJIsITOPi;
e Iepejavy Ha cepBep KOJiB MOMWIOK, BUSBJICHUX i/l 4ac poOOTH aBTOMATA;
e iarHOCTHKY CTaHy aBTOMara Ta Iepeaady Ha cepBep MOBiAOMIICHHS Mpo 30iH;
e IEpeBipKy 3B’SI3KY 3 aBTOMATOM.

OyHk1is KoHGIrypyBaHHs 3a0e3meuye:
® 3MiHy AMHAMIYHUX KOH(DIrypaluiiHUX napaMeTpis,
® yBIMKHCHHs/BUMKHEHHs TepMiHala, 3MiHY aJpecH TepMiHana);
e OHOBJICHHS Bepcii MporpaMHOro 3abe3nevyeHHs Ha aBTOMAaTi.

5. Oprani3auisi B3aeMojii BeHIIHr0BOro aBTOMAaTAa 3 KOMYHiKallilHUM cepBepoM

[Iporokon mepenbavae Tpu He3aleKHI JIOTIYHI iH(GOpMAIliHHI KaHAIU Nepenadi JaHWX Ta OIHH
JOJIATKOBHUI KaHA, SIKUi BUKOPUCTOBYETHCS JUUTSI IiATPUMAaHHS 3B’ I3KY.

[lepmnii kaHan — e CHMHXPOHHWI KaHan. BiH € OCHOBHMM, OCKLNBKH iHiIiawizamis 3’€JHaHHA i
peecTpariisi TepMiHalia Ha cepBepi BiIOyBaeThCs came 1o HboMY. B3aeMonisi Mix cepBepoM 1 TepMiHAIOM
BIIOYBAETHCS 3a TAKOIO CXEMOIO. TepMiHAJI OCHJIAE 3aIIUT CEPBEPY; CEPBEP HAJCHIIAE BiIOBIIb HA 3aIIMT
(kpiM BHIAJKy, KOJM TEPMiHAI HAJCHIIAE CEPBEPY MOBIIOMIICHHS CBOTO CTaHy; Ha TaKe MOBIIOMIICHHS
BIZIMOBIIb HE MependaueHa).

Jpyruii kaHal — II¢ aCHMHXPOHHMH KaHaJl, HOr0 OCHOBHE IPHU3HAYCHHS IIOJSATae y KepyBaHHI
poOoToro TepMiHaia i3 cepBepa. J[0aTKOBO 10 HhOMY TaKOXX MOXYTh WTH aCHHXPOHHI MOBIJIOMIICHHS BiJl
TepMiHala.

Tpetiii kaHan — me KaHal, SKAM 3 cepBepa Ha TEPMiHAT MOXKHA 3aBaHTAXXUTU HOBY BEpCilO
MPOrPaMHOro 3a0e3MeYCHHS.

Kanan miarpumanss 3B’s3Ky HEOOXiIHUM Ui MEPEBIpKM NPUCYTHOCTI Ta SIKOCTI 3’€QHAHHS MIX
CEepBEPOM 1 TEpMiHAJIOM.
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6. JlonaTkoBi nepeBarn MOHITOPMHI'Y Mepe:Ki BEeHTIHTOBUX aBTOMATIB

MoHITOPHHT Aa€ 3MOTY 30iNBIIMTH HaOilHICTh Ta SIKICTb POOOTH, a TAaKOXK 3MEHIIUTH BapTiCTh
00CITyroByBaHHSI BeHAIHIOBOI Mepesxi. KpiMm Toro, BiAKpHBarOTHCS MOKIMBOCTI aBTOMAaTH3aLlii BUSABICHHS
HIaxpaiChbKUX il HAa OCHOBI aHali3y TpaH3akUid. s HpOro MOKHa BHKOPHCTOBYBATH MaTeMaTHYHHMA
amapaTt Teopii HEYITKMX MHOXXHH, HEHpOMepekeBi Ta reHeTH4Hi anroputmu [6]. Takoxk MOHITOpHHT
YMOKIIUBITIOE 301MBIIMTH e(PEeKTHBHICTh MiSTIBHOCTI Omeparopa B raiy3i MapkeTHHry [7], 30kpema
OpraHi30ByBaTH THYUYKY LIHOBY IOJIITUKY 3TiTHO 3 KOJIMBAaHHSAMH Yy BIJBIYBaHHSIX KIIE€HTIB, OLIIHIOBATH
3aX0M 3 PEKJIaMH Ta CTUMYJIOBAaHHSA 30yTy, 3A1MCHIOBATH PEUTHHI OCHOBHHX IPYIl MOKYILIB 33 JaTaMH
tomo. OTKe, BUKOPUCTaHHS MOHITOPHHIY Ja€ MOXJIMBICTh BUKOHYBaTH HE JIMILIEC ONEPAaTHBHI, ane U
CTpaTeriuHi 3aBIaHHS MiANPHUEMCTBA-ONEpaTOpa BEHAIHIOBOI Mepexi. 3a ouiHkam# (¢axiBLiB, cucTeMa
MOHITOPHHTY 301/IbIIy€e fox0oau onepaTopis Mepexx Ha 20-30 %.

BucHoBku
VY it poboTi pO3MISIHYTO CTPYKTYPY CydacHOi KOH(IrypoBaHOi BEHIIHTOBOI Mepexi 3 MOHITO-
PUHTOM. 3ampolOHOBAHO CTPYKTYpY IUIATH KEepyBaHHsS BEHIIHIOBHM amapaToM, Ha OCHOBI SKOT MOXKHa
MIPUCKOPUTH MpPOIeC NOOYAOBH PI3HOTHIIHUX BEHIIHIOBHX amapatiB. PO3risHYyTO CTPYKTypy cepBepHOI
CHUCTEMH BEHIHTOBOI MEPEXKi.
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