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KomaHAHO-MHOpMaLMUOHHbIE CeTU —

4YTO 3TO TakKkoe?

Hacmosiwasi cmambsi npu3eaqa 03HakoMums yumamenedl ¢ KOMaHOHO-UHGOPMaUUOHHLIMU CEMSIMU, KOMopbIe 8
rnocnedHee 8peMsi HaWJlu WUPOKOE MpUMeHeHUe 8 Marlbix cucmemax asmomamusayuu npou3eo0cmeeHHbIX yc-
maHo8oK, cucmemax asmomamusayuu Hay4Ho20 IKCIepuMeHma, uaMmepumesibHbIX cucmemax, nabopamopHol u

paduonbumernbcKol mexHUKe.

a3BNTNE COBPEMEHHbIX CUCTEM aBTOMaTM3auun nNpoms-
BOACTBA, M3MEPEHWI, HayYHbIX UCcnegoBaHni n nabo-
paTopHOW TEXHWKW XapaKTepmayeTcs Bce bonbLunm BHeApe-

HMeM B 3TW 0b6nacTy COBPEMEHHbIX NEPCOHaNbHbLIX KOMMbIOTEPOB

(PC) n nokanbHbix cetert (LAN).

OcHoBHbIMUK (hakTopamu, onpegenswyMmm BHegpeHne PC

B 9TM 0bnacTu, ABNATCS:

e 3HaYyMTenbHOe CHMxeHne ctoumoctn PC npy ogHOBpeMeH-
HOM MOBbILIEHUN UX BLIYUCIINTENBHON MOLLHOCTN N HaJEX-
HOCTW;

e MOSIBNEHNE MHOXECTBA MOLLHBIX U AeLLIEeBbIX CEMENCTB MUK-
POKOHTPOMNEPOB.;

e nobanbHas TeHAeHUMS K peCTpyKTypu3aLmm 6onbLmx npo-
MBILLAIEHHBIX M HAYYHbIX YYPEXAEHUA N CO3AaHMI0 Ha WX
OCHOBE MarbIX NPOM3BOACTBEHHbIX (PMPM 1 Hay4YHO-UCCre-
[0BaTenbCKNX LEHTPOB;

e CHWXEHWe unu nonHoe npekpaleHne LeHTpannsoBaHHOIo
hrHaHCUpOBaHMA aBTOMaTU3aLmm NPON3BOACTBA N HAYYHbIX
nccnenoBaHuii;

e MoOpasbHOe ycTapeBaHne MarucTpanbHO-MOQYMbHbIX CUCTEM
Tvna CAMAC, MULTIBUS, VME u T. 4.; pa3Butne apxutek-
TYpbl HOBbIX MarncTpanbHO-MOQYyrMbHbIX cuctem [1].

MepeuncneHHble dakTopbl cO3AanNM NPEAnoChIKN K 3aMeHe

MOparbHO YCTapeBLUNX U OPOrocTOAWMX MOAYMNbHBIX CUCTEM

Ha CoBpeMeHHble Marnble pacrnpefeneHHble MynbTUMUKPONPO-

LIeCCOpHbIe (a TO4HEe MYNETUMUKPOKOHTPOMIEPHbIE) CUCTEMBI,

KoTopble, co6cTBEHHO, M Ha3biBatoT LAN. CyulecTByeT gocta-

TO4HO GonbLuoe konuyecTso TMnoB LAN, ogHako Hambornee ya-

CTO B nocnegHee BpeMs UCMOMb3YTCH Tak HasblBaeMble KO-

MaHAHO-MHPOPMAaLMOHHbIE ceTu [2—-4].

1. OcHoBHbIe noHATus o Cl LAN

KomaHaHo-nHdpopmaumoHHbie cetn (Command-Informational
LAN — CI LAN) — nokarnbHble CETU, COCTOSILLINE TOMNBKO U3 OHOIO
PC 1 HecKonbKMx MUKPOKOHTPOINIIEPOB, KOTOPbIE NPUHSTO Ha3bl-
BaTb nepudepuiiHbiMn ctaHuusamu (Peripheral Stations — PS).

OcHoBHbIM NpuHumMnom paboTel Cl LAN siBnsietcs To o6¢cTos-
TenbCTBO, YTO eQUHCTBEHHbIN B ceTn PC urpaet pornb reHepa-
TOpa KOMaHZ 4118 BCEX MUKPOKOHTPOMEPOB M Nofy4vatens Bcewn
MHOPMaLMKM OT HUX, OTCHO4A U Ha3BaHWe — “KoMaH4HO-NHOpP-
MauuoHHble ceTn”. [pyrMMu cnoBamu, MHULMATOPOM Mo6bIX
npoueccoB B Cl LAN moxeT 6b1Tb Tonbko PC. CTtaHumn (MMkpo-
KOHTPOMMephbl) NULLb NOy4akoT U pacno3HarT KOMaHAbI, UCNor-
HSIIOT X, MPON3BOAAT NEPBUYHYI0 0O6paboTKy 1, ecnn Heobxo-
aumo, nepepatot gaHHele B PC. B HekoTopbix Cl LAN genaetcsa
O[HO UCKINOYEHUE AN aBapUHbBIX CUTyaUMWI, Korga ogHa unm
Heckonbko PS moryT reHepupoBaTh curHan asapum. Ho aTo cko-
pee MCKMYeHne, YeM NpaBuIio.

Ha PC, kak Ha Hanbornee MOLLHbIA 1 OCHaLLEHHbI nepudepu-
€l aNeMeHT CeTH, Bo3raratoTcs 3aayn no BTOpUYHOM o6paboTtke
N COXpPaHEHMIO AaHHbIX, UX MHTEpNpeTaumm 1 Bu3yanusaumm. Muk-
POKOHTpONIepbl PS n3aMepstoT pasnuuHyo aHanoroByto MHGOP-
MaLMIO MW MOMy4atoT OUCKPETHYH MHAPOPMAaLIMIO OT ApYrvX Npu-
60poB, NPON3BOAAT NEPBUYHYO 06pabOTKY AaHHbIX, YNPaBnsaoT
Pa3nUYHbIMW UCTONHUTENBHBLIMW YCTPOMCTBAMM, MPOM3BOASIT aB-
TOTECTMPOBaHWe, a Takke NepeaarT Heobxoammble faHHbIe B PC.

PaccmoTpym ocHoBHble TpebosaHus, npeabsaensemMble k ClI LAN:
e  C LEMNbIO CHDKEHUSI CTOMMOCTU CUCTEMBI 1 06ecnevyeHus B3a-

nmosameHsiemocTtun B coctaBe Cl LAN ncnonbsytotca PC B
CTaHAapTHOM KoHdurypaumm (T. e. nmetome asa noprta RS-
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232C, oouH 13 KOTOpPbIX, Kak MpaBuro, 3aHST), a CBSA3b OCY-
LecTBnsieTca Yepes cBoboaHbIN nopT RS-232C;

e XKeraTenbHO UCNOMb30BaTh NGO CTaHOAPTHLIE KOMMBIOTEP-
Hble kabenu ¢ pasbemamu Tuna DB9, nubo “Butyto napy’,
nm60 YeTbIpeX>KUNbHble TeNeOoHHbIE AKPaHMPOBaHHbIE Ka-
6enu, T. K. Hanbonee AOPOrOCTOALMM U TPYAOEMKUM 3re-
mMeHTOM coBpeMeHHbIX LAN siBnsieTcst kabenb nepenayv oaHx-
HbIX — ceTeBas cpeaa (Transmission Medium — TM);

e XenaTenbHO orpaHuymeath AnvHy LAN 4o MUHMMYMa n3-3a
TOro, 4TO 06LLas ANMHA CETEBOW cpeabl BNUSIET HA CKOPOCTb
nepefavn gaHHbIX;

e BaxHenwwum TpebosaHmem k Cl LAN, paboTatoLimm B ycrioBu-
SIX CUINbHBIX AMEKTPOMArHUTHBIX U 3NEKTPOCTaTUYECKUX NOnen
unm B NabopaTopHbIX YCNOBUSIX, ABMAETCA HanM4ue ranbBa-
HUYECKOW pasBA3Kku NeprepuiiHbIX CTaHLMI (KOHTPOMNEPOB)
OT ceTeBon cpeabl (a mHorga u PC oT ceTeBol cpeabl); B Co-
BpeMeHHbIX Cl LAN ranbBaHu4eckasi pa3ssidka JOCTUraeTcsi C
MOMOLLIbHO 3NIEMEHTOB C ONTUYECKOWN N30NsLMEN — ONTPOHOB;

e C LiENbI0 CHUXKEHUSI CTOMMOCTU 1 06beMa annapaTtHbIX 3aT-
pat B Cl LAN, B OCHOBHOM, UCMNOMb3YOTCS ABa TUMa UHTep-
dencos: RS-232C n RS-485.

CtpykTtypHasa cxema (tononorus) Cl LAN npuBegeHa Ha
puc. 1.

Tununyras Cl LAN cogepxuT: PC — nepcoHanbHbIN KOMMbIOTEP;
DPC (Dispatcher PC)— gucnetuep PC; TM (Transmission Medium)
—ceteByto cpeqy; S1...SN —craHumm; MGT (Station Management)
nnmn DS (Station Dispatcher) — aucnetyepsl cTaHUmi.

Oucnetuep PC —y3en, cornacytowmi nopt RS-232C nepcoHarnb-
HOro KomnbloTepa ¢ ceteBoi cpenon. Ecnn Cl LAN crpontca Ha
6ase npotokona RS-485, To DPC onTuyecku nsonupyet nopt RS-
232C nepcoHarbHOro KoMnboTepa 1 NpeobpasyeT nHTepdeiic RS-
232C B uHTepgeric RS-485. B cniydae noctpoeHust Cl LAN Ha
6ase nporokona RS-232C, y3en He aBnserca 06si3aTenbHbIM 1,
Mo CyTW, ONTUYECKUN N30NMNPYET HEKOTOPLIE CUTHArbLI UHTEpdenca
RS-232C. Aucnetyep ctaHumm DS npeobpasyet curHansl RS-232C
nnn RS-485 Bo BHyTpeHHWE curHansl cTaHumn. Kak npaBuno, Kax-
abin DS umeet aBa ogmHakoBbIx pasbema DBOF (Xi.1 n Xi.2), co-
eaVHeHHbIX napannenbHo. CeteBasi cpeda B Cl LAN BbInonHAeT-
csa B BMAe kabenen ¢ ogHOTUNHbIMK pasbemamy DBV oguHako-
BOV NOO pasHOW ANUHbLI, COEAMHAEMbIX NOCNenoBaTenbHo. 3To
MO3BOSSIET NIETKO M OMNepaTMBHO MOANMLMPOBaTh CETb.

Pasnuyatot manble (4o 16 ctaHuuii), cpeaHre (Ao 32 ctaHumn)
n 6onbLume (oo 128 craHumn) Cl LAN. Manbie Cl LAN moxHo pe-
anunsoBatb Ha 6ase uHTepdencoB RS-232C n RS-485, octanb-
Hble — TonbKo Ha 6ase RS-485. O6was anvHa manbix Cl LAN o6bl4-
HO He npeBblwaeT 20 M, B TO Bpemsi kak cpeaHue u Gonblume Cl
LAN moryT umetb o6Lwyto anvHy TM oo 1 km 1 6onee.

PC K= DPC
X1.1

Puc. 1. Tononorusa ClI LAN
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Ecnu B Cl LAN ucnonbayetcs RS-232C, 1o ceteBas cpeaa,
yale BCero, COCTOMT U3 CTaHAAPTHbLIX KOMMbIOTEPHBIX Kabenewn
¢ AByms pasbemamu DBOV (gnuHon 1 unu 1,2 m). Ecnn B Cl
LAN ucnonbayetcs RS-485, 10 ceTeBasi cpefa 06bI4HO BbINOJ-
HAETCS N3 YETLIPEXKMUMBHOIO TENE(OHHOro NPOBOAA C 0OLUM
3KpaHOM U u3onsumnen, ocHalLleHHbIM ABYMst padbemamu DBIV.

O6wme NnpuUHLMNbI
¢yHKkunoHnpoBaHus Cl LAN

O6Lwas nporpamma pabotbl Becent Cl LAN HaxoauTes Ha nepco-
HarnbHOM komnbtoTepe. OH B 3a4aHHbIE MOMEHTbI BPEMEHM Bblfa-
€T B CETb ONpeaerneHHyto NocnenoBaTensHOCTL 6alnToB, HasbiBae-
myto doperimom komaHael (Command Frame); Bce ctaHummn ogHo-
BPEMEHHO NpUHMMALOT doperim koMaHab! (hopmaTsl dperimos Gy-
[OyT onvcaHbl HUXKeE); 0fHa U3 HUX ONpenensieT, 4To dperim agpeco-
BaH €, 1 BbINOMHAET NpeanncaHHbIe AENCTBUS, NMOCHe Yero nepe-
naet B PC dpenm oteeTta. OcTanbHble CTaHLummM, onpeaenvsLumve,
YTO NPUHATBIN KOMaHAHBIV (PperM aapecoBaH He UM, UTHOPUPYHOT
€ro W XOyT NOCTYNIEHUs] CrieayoLLIEro KoMaHaHoro chpenmva.

OTMEeTMM Tarke HeKoTopble 0COBEHHOCTU paboThbl CeTel Ha
6a3e nHTepdelicor RS-232C n RS-485. HanomMHuMM, 4To MHTEp-
deric RS-232C nmeet otaenbHble NuHuK nepegayn TxD v npu-
ema RxD paHHbix. Mockonbky komanael B Cl LAN nepegaet Tonb-
ko PC, oH MoHononbHo wucnonb3yet nuHuio TxD, n,
cnepoBaTerbHO, Ha 3TOM NMHUM KOHMMMKTbLI OT OAHOBPEMEHHO-
ro BKITKOHEHWS HECKOSBbKMX NepeaaTynkoB HEBO3MOXHbI. [1pn aTom
PC He umeeT BO3MOXHOCTU KOHTpPONUpoBaTb nepenady. JIHus
RxD ncnonb3yeTcst BCeMU KOHTpOIiepamu, KOTopble MNoAKIoYe-
Hbl K HEW CBOUMM BbiXodamu. B cnyyae HopmarnsHon paboTel an-
napaTypbl 1 IPOrpaMMHOro o6ecneyYeHnsi CTaHUMIA, KOHPNUKTOB
Ha NMUHWK BbITb HE JOIMKHO, HO NPU COOAX BO3MOXHbBI KOH(INMKTbI
BCNEACTBME OQHOBPEMEHHOIO MOAKITKOYEHMS K JIMHUM HECKOIb-
Kvx nepenartymkoB. Takum o6pa3oM, nuHus RxD siBNsieTcs NMHW-
el Co crnyyariHbIM (CO CTOPOHbI KOHTPOINEPOB) AOCTYMOM U MPO-
rpaMMHbIM (CO CTOpOHbI PC) aHanM3om KOH(MUKTOB.

Mpw ncnonb3oBaHum nHTepgenca RS-485 aaHHble nepeaa-
H0TCA MO ABYM MPOBOAaM, Kak B MPSMOM, Tak U B obpaTHOM Ha-
npasneHnu, T. €. KOHPIMKTBI BO3MOXHbI KaK Npu nepegave Ko-
MaHZ, Tak U NnpMeme faHHbIX. 3a BceMU KOHNMKTaMu B CeTH

cnegut PC. B aTom cny4yae Bcs CeTb ABNSAETCS CEThIO CO Crly-

YaMHbIM OOCTYMOM W MPOrpamMMHbIM aHanM30M KOHINKTOB.

Kpome Toro, Bce yyacTHuku takon cetu (u PC, n PS) gomxkHbl

obecneynBaTh OTKIOYEHME CBOMX NEpeaaT4MKOB B NepepbiBax

Mexay nepegadaMmy 1 aHanu3upoBaTb HE3aHSATOCTb CETU Mne-

pen nonbITKON nepegayu.

Takvm 06pa3omM, MHHOPMaLMOHHO-KOMaHAHbIM NPUHLMM No-
ctpoeHus LAN npegnonaraeT cneayoLime OCHOBHbIE PEXUMbI
obmeHa AaHHbIMU:

e nony4yeHue nobow n3 nepudepuiiHbix ctaHuun PS 3agaHui
ot PC;

e nepegaya B PC pesynsratoB uamepeHuin ot niobor craH-
unn PS (no 3anpocy ot PC);

e BbINONHeHne nwbon ctaHuuen PS camotecTMpoBaHusa no
komaHnae PC c nepegadyeli pesynsraTtoB TECTUPOBaHUS 06-
paTtHo B PC;
annaparHbIn cbpoc Bcex cTaHumi no nHmumnatuee PC;
nepenayva B PC nHdopmaLmmn o6 aBapuiiHbIX CUTyaLmsX no
UHULMaTuBe nobon ctaHuum PS.

2. Oucnet4yepbl PC

Ha gucnetyepoB nepcoHanbHoro komnbetotepa (DPC) Bo3na-
raloTcs Be OCHOBHbIE (DYHKLMKN: CHOPMUPOBATL CUrHarbI cpe-
bl nepefayn AaHHbix (TM) 1 o6ecneumnTs ranbBaHUYECKYHO pas-
Ba3ky PC. Huxe npuegeHbl ase cxembl DPC gnsa Cl LAN Ha
6a3e npotokonoB RS-232C n RS-485.

Ha puc. 2 npeacraeneHa cxema DPC ans cetn Ha 6a3e npo-
Tokona RS-232C.

BxogHas yacTtb cxembl DPC (cnesa) ranbBaHWYeCcKk/ pa3Ba3aHa
OT BbIXOAHOM YacTu (cnpasa) ¢ nomoLLbio onTpoHoB 4N35. lMuTa-
HVE 1 ynpaBneHne BXOAHOW YacTy OCYLLECTBIAETCS OT BbIXOOHbIX
nmHuin nopta RS-232C nepcoHanbHoro komnbtotepa. MNpu atom
npegnonaraercs, 4YTo B paboyem pexvme (npvema v nepegayu
OaHHbIX) Ha MMHUKM RTS fOMmMKHO ObITb YCTAaHOBINEHO NOMNOXAUTENb-
Hoe HanpskeHue, a Ha nuHun DTR — oTpuuaTtensHoe Hanpsxke-
HVe. BennumHbl 3TUX HaNpPsKeHW ONpeaensitoTCa UCMONMHEHNEM
MaTepUHCKOW NriaTbl NEPCOHaNbHOrO KOMMbIOTEPA Y MOTYT COCTaB-
nate ot 9 go 12 B cooTBETCTBYIOLLEN NONAPHOCTU. [onoxuTens-
Hoe HanpsikeHue ¢ NMHMM RTS nocTynaet Ha KonnekTopbl TpaH-
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3ucTopoB onTpoHoB D1 1 D5. OTpuuatenbHoe HanpshkeHve ¢ nn-
HuM DTR yepes pesmctop R5 1 anog VD1 co3naer Ha KoHAeHCa-
Tope C1 oTpuuatensHoe HanpsbkeHne nuTtanHus. MNepenava aaH-
HbIX OT KOMMblOTEPA OCYLLECTBNSAETCA No nNuHuM TxD 4yepes
pesnctop R2 n ceetoguog ontpoHa D2. [Npuem gaHHbIX ocyLue-
cTensieTcst no nNuHuM RxD ¢ amuTTepa TpaH3ucTopa onTpoHa D1.
CoctosiHna nuHnii DTR 1 RTS nepegatotcs B BbIXOAHYH YacTb
Yyepes onTpoHbl D3 1 D4, a coctosiHme nuHum R ¢ BbIxoaHOW Yac-
TW NepeaaeTcsl B NepCOHanbHbIN KOMMbIOTEP Yepe3 onTpoH D5.
Mpennonaraetcs, yto B coctaBe DPC nmeetcs ctabunmamposaH-
HbI UCTOYHUK MUTaHUS Ha HanpskeHve +5 B n pabounin Tok me-
Hee 30 MA (Ha cxeme He nokasaH). OTOT UCTOYHWK OCYLLECTBASIET
nuTaHne BbIXoAHbIX MUKkpocxem D6 n D7. MNpu ncnonb3osaHum on-
TpoHOoB TUNa 4N35 HanpsxeHve nsonsumm uenen PC ot Bbixoa-
HoW YacTu cocTaBnsieT 6onee 2,5 kB. B BbixogHoM YacTu B kade-
cTBe chopmupoBartenen ypoBHen uHtepderica RS-232C
MCrnonb3oBaHbl camble JOCTYyMHble Mukpocxembl MAX202
(ADM202, MAX232). BO3MOXHO, KOHEYHO, UCMNONb30BaTh U ApY-
rme copmuposarenm yposHen cdupmbl MAXIM (MAX235-
MAX249), ogHako 3TO YBENUYUT CTOMMOCTb U3OENNSsI, CIOXHOCTb
1 nnoLlagb nevatHom nnatbl. EMkocTb koHaeHcaTopos C2—-C11
JorkHa 6bITe He MeHee 1 MK® (XOTS M3rOTOBUTENEM MUKPOCXEM
pekomeHayetcs BenundmHa 0,1 mkd). 310 0becneumnBaeT NOBLILLIEH-
HYH0 YCTOMYMBOCTb PaboThbl BbIXOAHBLIX MUKPOCXEM B aBapUnHbIX
pexumMax paboTbl CETH, a Takke Npu OTrnagke KoHTpornepos. [u-
oabl VD2-VD4 pekomeHayeTcs yCTaHaBnuBaTh Ans NoBbILLEHNS
HaOeXHOCTM (NpenoTBpaLLEeHUsi NPo6Oosi CBETOAMOAOB ONTPOHOB).

MpueeneHHasa cxema DPC obecneunBaeT n3onsumio 1 NoBTo-
peHune cocTtosHun curHanos nopta RS-232C B cratuke. OgHa-
KO HY>XHO 3aMETUTb, YTO CNeaACTBMEM OMNTUYECKOW pPa3BA3KM C
NMOMOLLIbIO ONTPOHOB SABMSIETCA 3afepXKka BPEMEHMW Mepekrto-
YEeHMs BCEX CUrHanoB Ha BenuyuuHy bonee 5 mkc. Kpome Toro,
He CMOTpPS Ha TO, YTO HOMUHAarbl PE3MCTOPOB BXOAHOW YacTu
onTMManbHbl C TOYKM 3peHNS ObICTPOAENCTBUSA U HArpy3kn Ha
BbIXO4HOW MOPT NepCOHaNbHOro KOMMbOTEPA, MakCMMarnbHO
[onycTumasi CKopoCTb Nepenayn AaHHbIX Yepes OnUCbIBaeMbIi
DPC coctasnsiet 28800 6ut/c. Ha 60onblumMx CKOpPOCTAX nepe-
[ayun pesKko BO3pacTaeT KonmyecTso OLnOOK.

Kak y>xe oTmedanocs Bebiwwe, HekoTopble Cl LAN Ha 6a3e uH-
Tepderica RS-232C moryT paboTtaTb BoobLLe 6e3 ncrnonb3osa-
Hua DPC, ogHako npvBedeHHbIV AMcneTyep BCerga pekomeH-
AyeTcsl Mcnomnb3oBaTh B MpoLecce oTnagku, YTobbl 3anTuTb
Ball KomnbloTep. Ons ManoonbiTHbIX CNeuManucToB cnegyer
HaNOMHMWTb, YTO BO MHOIMX NEepPCOHarbHbIX KOMMbOTEPAX 3EM-
st HaXoQMUTCA Mo MOTEHLMAanom MofloBUHLI CETEBONO Hanpsi-
XKEHUSI, U NOJKIoYEeHNe K paboTaroLemMy KOMMbTEPY 3EMMU

ocuunnorpada nnu ee o6pbIB MOXET NPUBECTU K KaTacTpodu-
yecknm nocneacteuam. Mpu ncnonb3oBaHumn onucaHHoro DPC,
otnagka LAN 1 oTaenbHbIX KOHTPOMMEpOB, NOAKIMOYEHHbIX K
KOMnbloTepy, CTaHOBUTCS Oe3onacHown!

Ha puc. 3 npeacraBnena cxema DPC anga cetn Ha 6ase npo-
Tokona RS-485.

BxopgHast yacte DPC n3obpaxeHa cnpaBa 1 Noaknioyaercs K
PC ¢ nomowbto pasbema X2. OHa aHanorm4yHa BXO4HOWM YacTtu
onuncaHHou Bbilwe cxembl. OfHaKo B CBSI3U C 0COGEHHOCTSIMU
noctpoeHus Cl LAN Ha 6a3se nHtepdeinca RS-485, B atom DPC
peanun3oBaHbl AOMONHUTENbHbIE (PYHKUUKM NporpammMHo-anna-
paTHoro cbpoca Bcex KOHTPOSIIEPOB CETU U OTKIMOYEHNSI BbIXO-
na gucnetdepa. OcobeHHocTbo BxogHow Yyactu DPC aBnsetcs
TO, 4TO HTEepdpenc RS-232C nepcoHanbHOro KOMmMbTEPa MME-
eT Tonbko ABe BbixoaHble nuHun RTS 1 DTR, koTopblie yxe nc-
Nonb3yrTCa ANs NMTaHWSA BXOLHOW YacTu (Kak 1 B cxeme, npu-
BEJEHHOW Ha puC. 2), Npn 3TOM UX YPOBHW, COOTBETCTBEHHO,
paBHbl RTS=H (High) n DTR=L (Low).

YuuTbIBas T, YTO, B COOTBETCTBMM C anroputmom pabotei Cl
LAN (onucaHue Gypet npusBeaeHo Huxe), nepegatynk PC 3ak-
pblBaeTCsA Ha JOCTAaTO4YHO KOPOTKME NPOMEXYTKA BPEMEHM, OT-
KMnioveHve Bbixoda nepeaaryvka ocyLLecTBNSETCS Npy Nepeso-
ae curHana DTR B coctosiHue H. Mpu aTOM nonoxutensHoe
HanpsibkeHne ¢ nuHun DTR yepes peanctop R10 BkntovaeT cee-
Toamoa HxHern onTonapbl D3, a KonnekTop TpaH3ucTopa aTomn
onTonapbl NepeBoanT BXoA ynpasneHus apansepa DE B cocto-
siHMe L, 4To, COOTBETCTBEHHO, NEPEBOAUT BbIXOAbLI NepenaTyn-
Ka B BbICOKOMMMEAaHCHOE COCTOSIHME.

CoctosHne RTS=L n DTR=H nprBoguT K BKMNO4YEHMIO CBETOAN-
opfa BepxHen ontonapbl D3. KonnekTop ee TpaH3nMcTopa nepeso-
VT Npy 3TOM B cocTosiHUE L Bxoa ynpasnsiemoro ctabunusaropa
Power Unit. Ero cxema He npvBegeHa, 0QHaKO OHa TpvBMasibHa.
OT10T cTabunmsartop MoXeT OblTb cobpaH NMMbo No cTaHaapTHOM
cxeme BkntoveHusiHa KP142EH12A, nn6o ¢ ncnons3osaHmem 6o-
nee MoLLHbIX cTabunmaatopos SD1083 (Tok oo 7,5 A) unm SD1084
(80 5 A), UmetoLLMX Takom e KOPMYC U TaKyH Xe CXemy BKrove-
HUS. YNpaBnswoLwmiA BXoa, MOAKMoYaeTcs K BbiBogy 1 ctabunumsa-
Topa. PyHKUMM yNpaBnseMoro ctabunmnsatopa 3aBucST OT Ha3Ha-
yeHna n konudvectsa ctaHuuit B Cl LAN. OBblYHO 3TOT
cTabunuaartop genaetcs MarioMOLLHbIM Ha HanpskeHve +5 B (oo
200 MA) 1 ncnonb3yeTcs TONbKO Ans cOpoca BCEX KOHTPOIEPOB
CETW, NPU 3TOM BbIXOAHOE HaNPsKEHWE NOCTYNaET Ha BXOAb! BHELL-
Hero cbpoca cynepBM30pOB NUTaHWA koHTponnepoB. OoHako B
HEKOTOpPbIX CETAX CTabMNM3aTop BbINOMHSAT AOCTATOMHO MOLLHBLIM
(8o 3 A) Ha HanpspkeHue okono 8 B. Mpu atom BbixoaHOe Hanps-
»KeHue aToro crabunusaropa, kpome yHKLMM cobpoca, oCyLLEecTB-
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Puc. 3. ucnetyep nepcoHanbHOro KoMnbtoTepa ansi cety Ha 6ase RS-485
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nser eLle 1 pyHKUMN NUTaHNSA BCeX KOHTponnepoB ceTu. OyeBna-
HO, YTO 3TO BO3MOXHO TOSBKO MpU CrneumanbHON CXEMOTEXHUKE
nepuepuiHbIX CTaHLMIA U UX OrpaHUYEHHOM KOTNNYECTBeE.

BbixogHas yacte DPC MoxeT ObITb peanv3oBaHa nmbo Ha
mukpocxeme MAX485 (unu ee ananorax) — npu atom DPC obec-
neumsaet paboTy fo 32 PS B cocTaBe ceTu, MMbo Ha MUKPOCXe-
Me MAX487 — npn atom DPC obecneunBaet paboTy B ceTu 4O
128 craHumin. EcTeCcTBEHHO, YTO B 3TOM Cry4ae BO BCEX KOH-
Tponnepax OOMKHbI CTOATb TaKMe Xe MUKPOCXEMbI paiBEPOB.

Pesuctop R5 gomkeH nmetb conpotueneHve 120 Om. OH
ycTaHaBnmBaetcsi B RS-485 cetsix Ha AByx koHuax TM. Tak kak
cornacHo tononoruun Cl LAN agucnetyep PC Bcerga yctaHaBnu-
BaeTCs Ha O4HOM M3 KoHUoB TM, peauctop R5 gomkeH 6biTh
yctaHoBneH Bcerga. Peanctopbel R1, R2 cnyxar ans “npuesas-
Kn” ypoBHeln nuHun “A” (k 3emne) n “B” (k nuTaHuio), 4ns yMmeHb-
LLEeHNs BpEMEHMW NepexoaHbIX NPOLEeCCoB B Criydae, Koraa Bce
nepegaTymkm ceTu 3akpbIThl. Pesnctopsl R3, R4 u ctabunutpo-
Hbl VD1, VD2 aBnsatoTcs NpocTenLlen 3amTon oT MMNynbCHbIX
NMoMeXx, BO3HMKAIOLLMX B JOCTATOYHO NPOTSAXKEHHBIX CETAX MU B
ceTaAx, paboTalLmx B yCrOBUSX MOLLHBIX 3MEeKTPOMAarHUTHbIX
nomex. B ocobo HagexHbIX CeTsix criedyeT ucnonb3oBatb 60-
rnee [oporocTosLume u AeUUMTHBbIE OrpaHnYuTENbHbIE ANOAbI,
CMOCOOHbIE NPU NPEBLILLEHUN HA HUX AOMYCTUMOrO Hanpske-
HWs NponyckaTb Yepe3 cebs 3a HECKOMNBLKO HAHOCEKYH, TOKM 0
coTeH kunoamnep. CnegyeT Takke ckasaTb, YTO ONUCaHHbIE Me-
Toabl 3awuTbl NMHUA Cl LAN MOryT ncnonb3oBaThbCsi U B CETAX
Ha 6a3e nHTepgenca RS-232C.

3. OucneTtyepbl
nepucgepunHbIX CTaHLUN

3.1. Qucnemy4ep cmanyuu CI LAN “SISNET”

Llenbto paspabotkm Cl LAN “SISNET” (Small Information
Service NET) siBnsinock co3gaHve Manbix pacnpeneneHHbIX cu-
cTeM, cocToAwmx M3 PC 1 HECKOMBKMX KOHTPONIEPOB, U NPY 3TOM
obecneveHe MUHUManbHbIX annapaTHbIX 3aTpaT Ha ee co3aa-
Hue [2—4]. Tononorms aTon CeTU OTNNMYaETCa OT CTaHOapTHOMW
Tononorum Cl LAN, nsobpaxeHHou Ha puc. 1. B onmceiBaemon
cetn otcyTcTByeT aucnetyep PC, n cetesas cpega (TM) Henoc-
peLCcTBEHHO NnoakntovaeTcs k MHTepdency RS-232C nepcoHanb-
HOro KoMMbloTepa. ATO HaknagblBaeT or-

nvHun RI reHepupyeTca curHan 3aHaTocTu cetu Busy; nuHns
Gnd — o6t NpoBoa CETEBON Cpeabl.

Pesuctop R1 Heo6xoaMM Anst CHKEHMS MUKOBBIX 3apsiaHbIX
TokoB no nuHumM DTR. HomuHanb! pesnctopoe R2—R5 nogobpa-
Hbl TaK, YTO NpW NapannensHoM nogkntoyeHun Ao 16 MGT k Bbi-
xoay uHtepdeiica RS-232C nepcoHanbHoro komnbtotepa obec-
neynBaeTcs MakCMarnbHO BO3MOXHAs Harpy3ka Ha CUrHarnbHble
nvHWUK. N9 onTU4ecKon n3onsauum npuMeHeHbl onTpoHsl AOT1-
01AC. OHu umetoT criegytoLime NpenmMyLLecTBa: MEHbLLUWA TOK
cpabaTbiBaHWs 1 BpeEMS 3a4EPXKKN NEPEKIOYeHs, iBa ONTPOHa
B kopnyce. C opyroi CTOPOHbI, HaNpsiKeHMe M30MsLnMn Y HUX Co-
ctaensier 6onee 500 B. OcoGeHHOCTLIO ONUCHIBAEMON CXEMbI
SABMNSAETCA HanM4me cxem hopMMpoBaHUS “CKBO3HOrO” (Ans Bcex
KOHTPOMepoB) curHana 3aHsaTocTu u obwero copoca cetn. O6-
LM cOpOoC BCEX KOHTPOMMEPOB CETU NMPOUCXOAUT MPU KPaTKOB-
peMeHHoM nepesoge NuHun DTR 13 coctosiHms L (HopmarnbHbIn
pexwum) B coctosiHue H (cbpoc). [Npn aTom nonoxumtensHoe Ha-
npsbkeHe vepes pesncTop R3 BknoyaeT BEPXHUWIN CBETOAMOL
ontonapbl D2, a coOOTBETCTBYIOLIMIA TPAH3MUCTOP, OTKPbIBAasICh,
reHepupyeT NONOXUTENBHBIN MMMYNBC COPOCca MUKPOKOHTPOSIE-
pa Ha pesuctope R10. CurHan 3aHATOCTM CETU FreHEepUPYETCS KOH-
TPONepoMm, KOTOpbI cobupaeTca HavaTe nepeaady. Mpu atom
OH onpatwmBaet ceon Bxog Int0. Ecnn Bxog umeet noteHuyman H,
TO ceTb cBOGOAHA, U KOHTPONNEpP NepeBoauT CBoOM Bbixod Busy B
cocTosiHue L. MNpn 3TOM BKNOYAETCH HUXKHUIA CBETOANOL, U COOT-
BETCTBYOLMIA TpaH3ncTop onTtonapsl D3, Ha nuHum RI dhopmm-
pyeTca noteHumnan H, kotopein yBegomnseTt PC o Hayane umkna
nepenayv ofHUM M3 KOHTponnepoB. Kpome Toro, BknovaroTcs
BEPXHME ONTONapbl BCEX KOHTPOMMEPOB, NPY 3TOM Ha BxoAb! Int0
BCEX KOHTPOMIEPOB NOCTyNaeT HU3KWIA NoTeHuman L, ceuaeTens-
CTBYHOLLUIA O 3aHATOCTU ceTw. Mo OKOHYaHUW UMKNa nepegayu,
nepeparLLMin KOHTPONep NepesoanT CBow Bbixog Busy B co-
cTosiHMe H, cHUMas curHan 3aHaTocTV NMUHUMKU. ONUCaHHBIN KOH-
Tponnep obecnevnBaeT CKOpOCTb Nepenaym Ao 28800 6ut/c. An-
roputm pabotbl 1 bparmeHTbl Nnporpamm cetn “SISNET” 6yayT
NpUBELEHbI B CrEAYIOLLMX pa3aenax.

3.2. Jucnemy4ep cmaxyuu CI LAN “MISNET”
Ha puc. 5 nokasaHa cxema gucnetyepa ctaHumm Cl LAN Ha 6ase
nHTepdenca RS-485. Ota cxeMa aHanornyHa BbIXOAHOW YacTu

paHU4YeHne 1 Ha KONMMYECTBO CTaHLMI (He
Oonee 16), 1 Ha obLLYO ANMHY CETEBOM 2;2 R;’QSB ggK
cpenbl (Ao 20 m). BTopoii 0co6eHHOCTbLIO +5B . '
3TOV CETU SABNSIETCA TO, YTO AUCMEeTYEp X1 “LAN® D1-D3
CTaHLM He COAEPXMT CreLnan1avpoBaH- DBOF AOT101AC
HbIX MuKpocxem apansepoB RS-232C (Ha- =2 01 07 RxD
npumep, MAX232 unu aHanornyHeix). B 3 82K P -
Ka4ecTBe CeTeBOW cpefbl UCMOMb3yHTCH ' 02 V7 [i 08 |
cTaHaapTHble 9-NPOBOAHbLIE KOMMbIOTEP- AOT101 1
Hble kabenu gnuHon 1 nnum 1,2 M, cHab- 06 04
YKE€HHbIe ABYMS OVHAKOBbIMW pa3beMamu ! *
DB9. [Oucnetuep ctaHumm CI LAN 05 :]\SZ 03 T*D
“SISNET” npeacraBneH Ha puc. 4. Ha cxe- D1
Me MoKa3aH TOMbKO OAUH CETEBOM pa3beM R3 10K 01 o7
X1. Ha camom aene kaxabii KOHTponnep +5B
MMEET Mo ABa pa3bema, COEANHEHHbIX Na- YV [i
° 100MKk® 16B 02 08 RST

pannensHo. HapawuBaHue ceteBol cpe- GND [ 5 >
bl OCYLLECTBNSETCS NocneaoBaTenbHbIM R1 cls R4 AOT101
COeANHEHNEM KOHTPOSNEPOB. 1K 16K 06 04

B onuceiBaemon cetn UCnonbayoTca :]{\SZ R10
LecTb UHTepdencHbIX nuHnin RS-232C: 05 03 [] 56K
nvHusa TxD vcnonbayeTtcs Ans nepegayu FR157 R5 D2
AaHHbIX oT PC k cTtaHumam; nunua RxD 12K 01 07 INTO
MCNonb3yeTcs Ans npuema AaHHbIX OT SZ’/"[:
ctaHuun Kk PC; nuHua RTS ncnonbayetcs 02 08
KaK MICTOYHUK NOMOXUTENbHOIO Hanpsixe- AOT101 1
HUSA OAnsg NuTaHusa BxogHon yactn MGT; 06 04
nunHua DTR ncnonb3yeTcs Ans reHepauum :1 ‘{\SZ
curHana cbpoca (RST) Bcex KoHTponne- 5 05 03 BUSY
pOB CETU, a Takke ANs CO34aHusa Yepes D3
pesuctop R1 v anop VD1 otpuuatensho- | o 4 nycneryep cranumn Cl LAN “SISNET” (RS232C)
ro HanpsbkeHus Ha KoHaeHcaTtope C1; Ha
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CxeMmbl, NpuBeaeHHon Ha puc. 3. OHa ucnonb3yeTcs BO MHOMMX
ceTax Ha 6ase uHTepdenica RS-485, B Tom uncne n B Cl LAN
“MISNET” (Middle Information Service NET), uenbto paspaboTku
KOTOPOW SIBMNSINOCH COo3daHue cpedHux (go 32 crtaHuui) u 6onb-
wmx (oo 128 craHumin) Cl LAN [5-8].

MprnBeneHHasa cxema MMeEET 3aLLMTy BXOOHbIX Lienen, aHa-
NOrMYHYI0 NoKa3aHHoW Ha puc. 3. Bo BXxoaHbIe Lienu BBeaeHa
nepembivka JP1, KoTopas ycTaHaBMnMBaeTCA Ha camMoOM MocC-
negHeM KOHTponnepe Ang cornacosaHus cetn. OTKMYeHne
BbIXOZI0B MePefaTyYnNKoB CETU OCYLLECTBMNAETCH NePEBOAOM Bbl-
Boaa Busy mukpokoHTponnepa B coctosiHue L. MNpwu aTom BkIto-
yaeTcs HWxkHaA ontonapa D3 v BeiBog DE npnemonepepatyn-
ka D1 nepeBogutcst B cocTtosiHue L, 4TO, COOTBETCTBEHHO,
nepeBOAMWT BbIXOAbl NepeaaTynka B BbICOKOUMMNEOaHCHOE CO-
CTOSIHVE.

3.3. Kom6uHupoeaHHbIl ducnemy4yep cmaHyuu Cl LAN
B 3akntoueHne aToro pasgena paccMOTPUM BapyaHT NpUHUM-
nManbHoM cxembl Goree CroXHOro KOMGUMHMPOBAHHOMO AUCNET-

YUTENbHBIMW AMoAaMU U
ONTUYECKOW m3onsuunen
OT CeTeBOW cpefbl, Kak 3To ObINo NnokasaHo B NpeablayLLmnx cxe-
max. Ans ymTtatens HambonbLINM UHTEPEC, B AHHOM Cy4ae,
npeacTaBnseT MHTepdENC C MUKPOKOHTPONNEPOM.

BbixogHon curHan RxD ot nHtepdeinca RS-232C ¢ BeiBoga 12
mukpocxembl DI (apanBep RS-232C) nocTynaeT Ha nepBbii BXOL,
anemeHTa VN (D3.1), Ha BTOpoW BXo KOTOPOro NOCTyNaeT pas-
pewatownii curHan npuema 1232_0On (aktuBHbIv L). Bbixog aTto-
ro anemeHTta UJIMN coeamHeH ¢ ogHuUmM n3 BXoOoB arnemeHTa U
(D4.1), Ha BTOpOW BXOA KOTOpOro noctynaeTt RxD curHan ¢ Bbixo-
ga 01 mukpocxembl D2 (gpariBep RS-485). 3T0T BbIxo4 MOXET
ObITb OTKPLIT NpK Nofave Ha Bxog 02 Mukpocxembl D2 paspelua-
towero curHana npuema 1485_0On (aktmBHbIV L) nnu nepeseaeH
B BbICOKOMMIEOAHCHOe CocTosiHMe. [pu 3ToM Yepe3 pe3nctop
R4 dopmumpyetcst H ypoBeHb (paspeluatoLnii) Ha BTOPOM BXOAe
anemeHTa W. Takmm ob6pasom, npun pasnmyHbix KOMOUHaUMaX yn-
PaBnsIOLLMX CUTHANOB MUKPOKOHTPOINEPa MOXET ObITb OTKPbIT
nnMbo OAMH M3 BXOAHbIX KaHaroB, MMbo oba cpasy.

BbixogHow curHan mukpokoHTpornepa TxD noctynaet Ha
Bxog 04 mukpocxembl D2 n ognH 13 BXO4OB BTOPOro afieMeHTa

MINWU (D3.2), Ha BTOpOW BXOA KOTOPOTO Mo-

cTynaeT paspeLuaroLlmin curHan nepega-
16 DB 01 un 0232_0On (akTmBHbIM L), a BbIXOA CO-
+5B o +E c1+
ca eanHeH co BxogoM 11 (TxD) mukpocxe-
c2 _—I— mbl D1. Ha Bxog 03 mukpocxembl D3 no-
921 v108| & | c1- |28 c1.Cs: CTynaeT paspeLualoLLuii curHan nepeaa-
C1 == 06 g 04 0,22mKd yn 0485_0On (akTmBHBIN L). Takum obpa-
[ | % ) C2+ __| s 30M, o6a nepefarymKa MoryT OTKpbIBaTb-
TCS P €S UNK 3aKpbiBaTbCH B NOGLIX KOMOWUHA-
| 5l ano| § | c2 o5 ] LsiX.
< R4 12K EcTecTBeHHO, YTO OTCNexnBaTb KOHMD-
_ s T
<~ RxD 144 3501 = o *58 NMKTbI NPU OQHOBPEMEHHOM MpPUEME UH-
_073 RS02 TxD2 19 dopmaumn 13 ABYX UCTOYHUKOB, a Takxe
T w6l = = 1 o 0 ynpaensaTb AWCMNETYEPOM AOKHO Npo-
08 i RxD1@5s 1 rpammHoe obecrnedeHne MUKPOKOHTPOS-
A R15 —2{ Rsi2| o |RxD2 02 743232 nepa.
3akrito4eHne xo4yeTcsl ckasaTb, YTO
B
RS | np |04 04| 1 o6 6
a85| "\ [0 05 | 74HC32 B 3TOM pasgerne 6binv npuBeaeHbl Tosb-
D3 KO HECKONbKO Hambornee MHTEPECHbIX
% pp el o1 & |03 RxD CXeM M3 BO3MOXHOro pasHoobpasus,
08 X 2 02 | 74HC08 0fHaKo UX pacCMOTPEHNE AaeT BO3MOX-
‘2‘ OEC — 1 b4 T HOCTb Ja)e HauuHawlemy cneunanu-
ce 7232 ON CTY CaMOCTOSTENbHO paspaboTaTh Apy-
0 1mkd| 1485 _ON rme BapuaHThbl AUCNETYEPOB CTAHLMNA.
GND| D1 0232_ON
0485_ON Oner Hukonawnuyk,
Puc. 6. KomBuHmpoBaHHbIi aucneTyep ctaHumn Cl LAN (RS485 n RS232C) onic@ch.moldpac.md
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