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B kHure onucbiBaetca nepcnekTuBHasa OecnpoBogHasi cuctemMa
cbopa, xpaHeHna n nepenadn nHdopmaumun, paspabotaHHas Gupmon
Dallas Semiconductor, - TexHonorus iButton, a Takxe ee npuMeHeHne
ONg opraHu3aumn pacnpenesieHHoOro CUMHXPOHHOro TemmnepaTypHOro
MOHUTOPUHIa 30aHUN U OTOMUTENbHBLIX cucTeM. llpencrasneHa LWMpPo-
Kas HOMeHKnaTypa npumOOpoOB pPas3fMYHOro HasHadeHus. [logpobHO
pacCMOTpPEHbI YCTPOMCTBO U NPUHLUN OENCTBUSA TEPMOXPOHHbIX OaTyu-
KOB-Hakonutenen. KHmra cogepXxut 60nbwon 06beM 3KCNEPUMEHTaNb-
HbIX OAHHbIX MO TEMMEPaTYPHOMY MOHUTOPUHIY 0OBHLEKTOB KOMMYHasb-
HOro xo3qancTea. B Hen onucaHbl Takke cnocobbl MareMaTUy4eckom 00-
paboOTKM 3TUX AAHHbLIX C LENbIO MOJIyYEHUS KONMYECTBEHHbBIX XapakTe-
PUCTUK UccnenyemMbix OOBLEKTOB.

Onsa nHXxeHepoB 1 pa3pabOoTUMKOB KOMIMbIOTEPHbLIX CUCTEM cOopa
n 06paboTkn nHdopmaumun.
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MicroLAN

lNpuHaTbie cokpaLleHns

KOMIMJIEMEHTapHasa napa “"MeTasii-oKCua,-noayrnpo-
BOOHUK";

MaaLlnii 3HavaLumin pas3psag;

onepaTuBHOE 3arnoMuHarloLee yCTPONCTBO;
NOCTOSIHHOE 3anoMuHatoLLee YCTPONCTBO;
CTapLUnin 3HaYaLMin paspas;

cBepxonepaTmBHasi NamsThb;

cTmpaemoe nporpammupyemoe M3Y;
LIMKJITMYECKNIN N3ObITOYHbIN KOL,

American Standard Code for Information Inter-
change (AMepuKaHCKM CTaHOAPTHLIM KoL [OJ/14
obmeHa nHdopmaumen);

Miniature Local Area Network (MukponokanbHas
CeTb).



BBepneHune

HenaesHO aBTOpamm Obina BbinyLweHa kHura [1], nocesiLeHHas
cucteme cbopa n o6paboTkn nHPopmaumm Ha OCHOBE OAHOMPO-
BogHon TexHonorum MicroLAN, paspabotaHHon dupmon Dallas
Semiconductor. Tenepb Mbl XOTUM MO3HAKOMUTb YUTaTENS C eLle
OOHOW NEepPCneKkTUBHOM pPa3paboTKor TOM Xe GUPMbl - TEXHOSO-
rmen iButton. Yctpowctea iButton (MHdOpMaUMOHHbIE KHOMKW),
ABNAIOLLUMECS TIaBHbIMU UrypaHTamMm 3TOU TEXHOJIOMUW, MOryT
NMETb pa3Hble Ha3HayeHusd: cpeacTBa uaeHTnoukaumm obbekTa,
ON10KN 3EKTPOHHOM NaMsaTU, TEPMOMETPLI, HO MX OObEOMHSIOT
ABa OTANYUTENbHbIX Npu3Haka. Bo-nepBbix, BCce NpubOpblI aBTO-
HOMHbI, TO €CTb HE TPEOYIOT BHELUHErO NUTaHus. Bo-BTOPbIX, OHU
oOMeHMBaTCs MHPOPMALMEN C KOMMbIOTEPOM MNYTEM MPOCTOro
NPUKOCHOBEHNS ChneuyanbHbiM NPOOHMKOM. bnarogaps Takomy
CBOMCTBY MepBOHa4Ya/lbHO TEXHOJIOrnMa  Ha3biBasiacb " Touch
Memory"” (KoHTakTHasl nam4aTtb). [lodyemMy "KOHTakTHasa", NOHATHO, a
"namMaTtb”’ NOTOMY, YTO MEPBbIE YCTPOWCTBA NPeacTaBnsnm cobom
NMEHHO ONOKM NaMATU N MCNONb30BANIMCL O/ XPaHEHUs U nepe-
Hoca uHdopmauun. C TexHonormen MicroLAN MHpOpMaUUOHHbIE
KHOMKM POOHUT edWHbI OAHOMNPOBOAHbLIA NPOTOKON OOMEHa, XOTH
opraHM3aums XpaHeHus 1 nepegayn gaHHoix B iButton n MicroLAN
pasnunyHa.

B paHHOM KHUre Mbl HE CTaBM LEeSiblo OeTallbHOe OonucaHue
TexHonorum iButton, Tak Kak 3TO O4eHb OOLIMpHaa TemMa, a b
3HAKOMUM 4mnTaTensd ¢ ee 0CcoBeHHOCTAMU, yaoenast 60bLLIOe BHU-
MaHMe TOJSIbKO OOHOMY npencrtaBuTento knacca iButton - tepmo-
XPOHHOMY AaTtymky-Hakonutenio DS1921. ABTopbl B Te4eHmne psaga
NneT MMenNu Oeno ¢ 3aTMMu gartyvkamu, paspadartbiBas n peannays
CUCTEMbI TEMNEPATYPHOrO0 MOHUTOPUHra. Jatunkn nokasann cebs
KaKk O4eHb yOO0OHbIN, NPOCTOMN U NEPCMNEKTUBHBIA MHCTPYMEHT OJ15
NpoBeaeHns rmbkoro pacnpeneneHHoro TeMnepaTrypHoro MoOHU-
TOPUHra pasnnyHblx OOBLEKTOB. [1OCKONbKY WMHTEPEC W Hakor-
JIEHHLIN ONbIT aBTOPOB CBSA3aHbl MNpexae BCcero Co CTpouTesb-
CTBOM N KOMMYHaJIbHbIM XO3MCTBOM, Mbl pacCKaxem O Temne-
paTypHOM MOHUTOPUHre 3gaHuin M mnx cuctem otonneHus. Ceoto
3aga4y B pamkKax JAaHHOW KHUMM Mbl BUOAUM B TOM, 4TOObI: 1) mo-
OENUTLCS HAKOMEHHbLIM OMbITOM B OpraHu3aumn TemMrneparypHoro
MOHUTOPUHIA KOMMYHalIbHbIX OOBbEKTOB, OnNMcaTb pa3paboTaHHbIN
HaMyu cnoco® OuUEHKM KavecTBa OTOMNUTESNIbHbIX CUCTEM WU
TEMNIOTEXHMYECKUX CBOWCTB 3O0aHuN; 2) Oatb HEOOXOOUMYIO WH-



dopmaumio 006 ycTpomctee m paboTe NPUMEHSIEMOro As 3TON
Lenn MHCTPYMEeHTa - TexHonormu iButton n cneumanbHbIX gartym-
KOB. B CBA3M C 3TUM KHUra pasnenieHa Ha ABe 4YacTu.

[MepBad U3 HMX MOCBSLLEHA ONMCaHUIO KoHuenuuun iButton,
npuHUMnamMm npeobpasoBaHud, XpaHeHUs U nepenadn nHpopma-
uMn B rnpegenax ykasaHHOW TexHosnorum. Ho ecnn OCHOBHbIE
NPUHUMNbI NPEeaCcTaBfeHbl B 00bemMe, 4OCTAaTOYHOM NULLb A9 3Ha-
KOMCTBa C HMMW, TO ocoOeHHOCTU gatymka DS1921 mn3noxeHobl
AOCTATO4YHO MOMHO, 4YTOObI yYuTaTenb CMOr MCNONAb30BaTb 3TOT
npnbop B cBOMX pa3padoTkax.

BTopas yacTb nocBsLleHa NpUMEHEHUIO TexHoormm iButton k
opraHusaumn TemnepaTypHoOro MOHUTOPUHIAa KOHKPETHbIX OObek-
TOB. B Hel M3n0oXxeH oOWMPHbIA 9KCNEPUMEHTaNbHbIN MaTepuan,
onucaHbl cnocobbl ero MaremaTndeckom obpaboTku C LENbIO Mo-
JTYYEHUSI TEXHNYECKUX XapPaKTEPMUCTUK peasibHbIX 0ObEKTOB, NMpPoBe-
AeHo 000cHOBaHMe BblboOpa TEX WM UHbIX METOOOB OLUEHKU Te-
NIOTEXHNYECKUX CBONCTB OOBLEKTOB.

KHura paccumMtaHa Ha cneuyanncToB, MHTEPECYIOLMXCH KOM-
NbIOTEPHBLIMU TEXHOMOrMAMI cbopa n 06paboTkm MHPOPMaLMN.



Yactb 1. TexHonoruns iButton

Fnaea 1. Yro rakoe rexHonoruns iButton

1.1. TepmuHonorus

B pganbHenwem n3noxeHun 0yayt 4acTo ynoTpedbndarbcsa Tep-
MWHbI, TPakTOBKA KOTOPbLIX €Lle He YCTosislaCb U MO KOTOPbIM B
nuTepaTtype MOryT BCTPETUTLCS pPasHo4YTeHUd. Hanpumep, Havme-
HoBaHuMe "iButton” B psage cnyd4aeB NPUMEHSIOT NNLb NO OTHOLUE-
HMIO K MOAY/NSIM NamMsaTh, a UHOrga - Mo OTHOLUEHMIO KO BCEM
nepndepuinHbiM Npndopam 3TOW TexHoNorum. Huxe mMbl NpuBO-
OMM CMNCOK U Halle TONIKOBaHUE COAEPXKaHUA TakX TEPMUHOB.

/Button (WHpOpMaUMOHHAs KHOMKa) - HauMeHOBaHWE TEXHO-
NOrNM NOMYYEHUS!, XPaHEHUS 1 oOMeHa MHpopMauMen, a Takxke
ABTOHOMHBbIV NEPBUYHbLIM NPMOOP, nNpeobpasyowmnii, Hakanamea-
IOLWMA N(NNN) XpaHAWMn MHPopMauuio B unpposomM Buae. B yuc-
N0 Takmx NpuOOPOB Mbl BKIKOYHAEM MOAYNU NaMATU, MOAYINUOEH-
TNPUKATOPbI, TEPMOXPOHHbIE AATYNKN-HAKOMUTESN.

MicroCan (Mvkpoyalika) - MeTaJUIMYECKUA KOPMyC, 3aksio-
yalowun B cebe nepudepuinHbin npubop TexHonorun iButton un
pa3feneHHbin Ha OBE 3N1EKTPUYECKN N30JIMPOBAaHHbIE YacTun, Npea-
cTaBnsowme codbom KOHTaKTbl MMHUKM OOMEeHa AaHHbIMW.

MukposokaibHas ceTb - NHGOPMaALUMOHHAs CeTb HEDONbLLONM
NPOTSXXEHHOCTN (40 HECKONIbKMX COT METpPOoB), 00beauHdaouLas
HEKOTOPOE KONIMYECTBO nNepudepuinHblX YCTPOMCTB (OaT4YMKOB,
agpecyeMblx Kioyen, mMoaynenm namdatu) nog eguHbiM - yrnpaB-
NIEHNEM KOMMbIoTEPa UM aBTOHOMHOIO MUKpOMNpoLueccopa.

OaHornpoBoaHas LvHa - NPOBOA, COeOVHSIOWNA KOMMbIOTEP
(Mmkponpoueccop) ¢ nepudeprimHbiMi YCTPOMCTBaAMU; Be3Oe B
JanbHenwem noapasdyMmeBaeTcsl, YTO LUMHA BKIOYAeT B cebsa Kak
CUrHanbHbIN, Tak N OOWMA NPOBOA, (T.e. HA caMOM Aene COCToUT
n3 gByx nNpoBoaoB). 10 WMHE OCyLEeCTBASETCA BECb OOMEH aOaH-
HbIMW N KOMaHamMm Mexnay KOMMbITEPOM U nepudeprimnHbiMn
yCTponcTBaMun. Hacto Ossg KpatkoCcTu U BO m3bexaHue CyxOoCTw
N3NOXEeHNa Mbl Oyaem BMEeCTO TepMmHa "0gHONPOBOAHASA LIMHA"
MCMOSIb30BaTb TEPMUH "WIMHA" MK "WIMHA AaHHbIX", a Takxe
"NINHNA CBA3U" UK NPOCTO "NnHUS", Mes Bcerga B BUay VMMeHHO
OLHOMNPOBOAHYIO LLNHY.

OAHOoIMPOBOAHLIN UHTEPGEC - annapaTHble U NPorpaMmMHble




cpencrTea cornacoBaHusa komnbioTepa (MukKponpoueccopa) C ne-
pUdEPUNHBIMM YCTPONCTBAMN MUKPOJIOKANIbHOM CETU UAn nNpmbo-
pamu iButton nocpencTtsomMm 0gHOMNPOBOAHOW LUMHBI.

Macrep tmHbI - YCTPOMNCTBO, ynpasngiouiee padboTon LUWHBI
(B maHHOM cny4ae KOMMbOTEP WM MUKponpoueccop). NHorpa
A1 KPATKOCTU Mbl Oyaem ero HasblBaTb MPOCTO MacTEPOM.

[lomoLLHVIK - YCTPOWCTBO, MOOK/IIOYEHHOE K OOHOMPOBOAHOMN
LUMHEe (OaTynk, agpecyemblid K4, Moaysb namsartu, iButton um
T.M.), HE 9BNKAOLLEECa MAacTEPOM 3TON LKHbI. Mbl Byaem npume-
HATb TaKXKe TEPMUH "YyCTPOWCTBO".

VIHTE/I/IEKTYA/IbHBIM AAT4YvK - MEPBUYHLIM Npeobpas3oBaTersib,
npeobpasyowmin GU3NYECKy0 BEIMHMHY B UMEPPOBON KOO, MU CMo-
COOHbIN BbINOMHATDL PS4 KOMaH4 MacTepa LWWHbI.

PacrnipeneieHHbii TemMrneparypHbivi MOHUTOPUHI - KOHTPOJIb
Temnepatypbl BO MHOIMMX TO4YKax MPOTSXKEHHOro obbekrta nmbo
O0oNbLIOro Ymcna 0dbLEKTOB, PACMOSIOXKEHHbBIX HA yaaneHnn apyr ot
apyra. byoet ncnonb3oBaTtbCd Takke TEePMUH "CUHXPOHHBbIN pac-
npeneneHHbin TemMnepaTtypHbii  MOHUTOPUHI, MNO4YEepPKMBAKOLLUINA
TOT akT, YTO 3anMcb TEMNEPATYpPbl BO BCEX TO4Ykax HabniogeHus
NPON3BOANTCHA CUHXPOHHO, T. €. B OOHU N T€ Xe MOMEHTbI Bpeme-
HW.

BpemeHHbIe C/10Tbl YTeHUS] U 3anvcy - OrPaHNYeHHble UHTepP-
BaJibl BpEMEHN, HEODXOAMMbIE AN Nepenayn nnu npuemMa oaHoro
ounTta nHpopmaumn.

1.2. UcTtokn TexHosorum

Jlioon nsgaBHa NCMonb30BasIn 3TUKETKU, Codepalume ceene-
HUS O ToBape nnn Mobom Apyrom odbvekTe. C NpMXoo0M KOMIbIO-
TEPHOMN 3pPbl MNPOLECC CO3OaHUS U YTEeHUS NAOEHTUDULMPYIOLLMX
OObEeKT 3TUKETOK aBToMaTuaupoBasics. Korga nogsep>XeHHoe
owmnbkaMm M 3aHMMaloLLEE MHOM0 BPEMEHU PYYHOE OMOpPMIEHME
9TMKETOK OblNI0 3aMEHEHO LUTPMXOBLIMU KOAAMW, CTano yaoOHO
co3gaBatb 6onblwime 06a3bl AaHHbIX 00 0ObekTax, ObICTPO aHanu-
31poBaTb M COPTUPOBATL MOTOKM TOBAPOB M T. M. Ha cneayowem
aTane 9BOJMOUMMN TEXHONOMMU MPOU3BOACTBA METOK LUTPMXOBbIE
KOAbl, BbINOIHEHHbIE YepHUNamMm Ha Oymare, OblM BbITECHEHDI
CUJINKOHOBOW Cpenown.

Mo aBTOMaTnyeckon noeHTudmnkaumoHHom texHonorvm Dallas
Semiconductor MeTkOn CTaHOBUTCS WHTErpasibHass MUKpPOCXema
(4mn), KOTOpPas MOXET CNY>XUTb HEMNPEB30NOEHHON Ba30M OaHHbIX.



MpuKpenneHHbIn K 0OOBLEKTY MU NEPEHOCUMBIN YN NOAEHTUDULM-
PYET U nepenaeTt HYXHy MHPOopMaUMio C MUHMMaJIbHBIM BMeLLa-
TeNbCTBOM YesioBeka unm Bosce 6e3 Hero. Yunbl npeogonenu Tpum
OTHET/NIMBbIE OrpaHMYEHUs LUTPUXOBLIX KOAOB. BoO-nepBblX, OHU
XPaHAT CyLECTBEHHO Oonblue nHpopmauumn. Bo-BTOpbIX, MHPOP-
Maumsa B HUX MOXET OblTb M3MeHeHa. Yxe Oyay4nm NpuKpenseH-
HbIMWU K OOBEKTY, 4unbl MOryT ObiTb MOAEPHU3NPOBAHbLI C MO-
MOLLbIO KOMMbioTepa. B-TpeTbrx, CTOMMOCTb OOCTyNa, T. €. CBA3U
C KOMMNbIOTEPAMM, CYLLECTBEHHO HMXE N3-3a NPAMON (YU K 4u1ny)
uMppoBOM nepenadm naHHbIX.

Hanbonee geweBbiM cNOCOOOM MNpeBpaLLEHNS Ynna B CHUTbI-
BAaeMYyl0 KOMIMbIOTEPOM METKY FBNSETCA BbIBOL, €ro BHYTPEHHUX
CBA3EM Ha 3JIeKTpuUYeckue KOHTaKTbl, noaxoasdwime nngd 30HOU-
poBaHusi. Camoe npoCTOoe YCTPOWCTBO TakOro Tuna BKIOYAET
OOVH-E€ONHCTBEHHbLIA MOABOASALLMKA MNPOBOL [OaHHbIX W 3a3eM-
nenve. Takmum oOpa3omM, COCTOALUMA U3 OBYX YacTEN KOHTEWHEpP
N3 HEPXXaBeLEN CcTanu, KOTopbiin HadbiBaloT MicroCan, asnsaeTtcs
OLHOBPEMEHHO M 3aLUUTHLIM KOPMYCOM, U 3IEKTPUYECKUMU KOH-
TakTamMu: QYHKUUW NMOCNeHUX BbIMOJIHAIOT NMOBEPXHOCTL (OaHHbIE)
n o6oaok (3emng). Ero okpyrnas ¢popma naet BO3MOXHOCTb BOW-
TM B MPOCTOW, YaweobpasHbii 30HO. 16MM KHOMOYHAA KOHPW-
rypauysd ucnonb3yeTtcs BO Bcex Buaax iButton. HecmoTtpda Ha 1O,
yTo iButton mmeloT HekoTopble XapakTEPUCTUKU LITPUXOBbLIX KO-
00B, 3TN 4YMMNOBbIE HOCUTENU OAHHbLIX UMEIOT MHOIo NPenMyLLEeCTB
nepen, TEXHONOMMEN LWTPUXOBbLIX KOLOB, BbIMNOJIHEHHLIX YepHuNa-
MU Ha Oymare, a UMEHHO:

e OocTyn B namsaTb iButton ocyuwiectengaeTca 6e3 ooporocrosiie-
rO 3N1eKTPOONTUYECKOro o6opyaoBaHns;

e KOHTaKTHaa namsaTb MOXET XpaHuTb B 100 pa3 6onblie nHpop-
Mauun, YeM LUITPUXOBble KOAbl, & B JaJ/IbHEWLLEM €€ EeMKOCTb
OynoeT Bo3pacTaTh;

e Kaxpgasa iButton mpoeHTMdUUMPYETCaS NO CBOEMY YHUKaIbHOMY
CEPUMNHOMY HOMEPY, KOTOPbIN BbICTYNaeT B POJSN y3/10BOro an-
peca npun OocTyne K npubopy, SBASIOWEMYCS YacTbio Heorpa-
HUYEHHOW CeTw;

¢ iButton moxeT Bblaepxarb Kak MUHUMYM OAVH MWIIMOH U3Me-
HEeHW;

e [BYCTBOpPYATbIN CTaNlbHON KOHTEMHEP Haunydwmm o0b6pasom
npucnocobneH Kk HebnaronpmMaTHOMY BO3OENCTBUIO OKPYXalo-
LLLen cpenpl;

e MepeHoCcHoe 0bopyaoBaHME MOXET ObiTb COENAHO MEHBLUMM U
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Oonee geweBbiM, NOCKOJIbKY AJ19 YTEHUS U 3annCKn He TPeObyloT-
CS1 UCTOYHUKN NUTAHUS;

e BCH CBA3b C iButton ocyLuecTBngeTcsa yepes aBa a31eKTPU4ecKmnx
KOHTaKTa - CUrHasIbHbIA N 3a3eMJIEHME.

B TtexHonoruu iButton gfinHHbIE N KOPOTKME UMMYNLCbl KOOUPYIOT
OMHapHble eanHULBI N HYNN. TOCKONbKY KOMMYHUKALUWOHHBIE LLENW
ABNSAOTCA UMPPOBbIMK, OHM OOpaLLalOTCa HENOCPEACTBEHHO K
noOboMy 4Mny B KOMMbIOTEPE, YTO NPUBOAUT K MUHUMaAJIbHOMN CTO-
MMOCTUN HTEepdenca, UCrosib3yrowero OauH NOrM4eCcknin CUrHail.
YteHne wmnm 3anucb B iButton moryT ObiTb obecneyeHbl OaHOMN
cBOOOOHOM NMHMEN BBOAA MUKPOKOMMbIOTEPA, YacTO ABNASAIOLLENCA
CBOOOAHBLIM PECYPCOM CUCTEMBI.

Ona HarnggHoMm [eMOHCTpauuy MpenMyLLecTB TEXHOI0rmmu
iButton nepepn, opyrmmmn  UoeHTUPUKALMOHHBIMU TEXHOJIOMMAMUN
npoBeneM CpaBHEHNE C HECKOJIbKUMU U3 HUX.

LLITpnxoBble Koabl

CucTemMbl LUTPUXOBbLIX KOAOB TPEOYIOT Hannums anekTpome-
XaHNYECKUX MNPUHTEPOB U CJIOXHbIX 31EKTPOONTUYECKNX CHUTbI-
BalOLLMX YCTPOWNCTB, KOTOPbIE MOIrN Obl CAPaBUTLCS C MOMEXaMMU,
BO3HMKAIOWMMU MPU UBMEHEHUN CKOPOCTU WU yriia CKaHUPOBaHWS,
MIOXOM KOHTpacte wunm 3arpa3HeHum. ConHeYHbln CBET MellaeT
YNTAEMOCTWN LUTPUXOBOrO0 Koda u3-3a OO0MbLION OCBELLEHHOCTW.
[Tocne TOro, Kak OTPaXXeHHbLI CBET MNpeBpaLleH B 3JIEKTPUYEKNIN
CuUrHan, OH OO/KEeH OblTb AEKOAMPOBAH A NOSy4YeHus Tpebye-
MoW nHopmaumn.

B npoTnBONONOXHOCTL 3TOMY, iButton He HyXxaaeTcs B onTu-
K& UIn KOOAUPOBaHUMN, MOCKOJbKY MHGOPMaUUSA B HEN XPaHUTCS B
Buge ASCIl cumBonoB. OHa MOXET nepenaBaTb AOAHHbIE HEno-
cpencTtBeHHO, co ckopocTtbito 2000 cmmMBONOB B CeKyHOy
(16.3K6/c). 3ta oTkpbiTad MHPOPMALMOHHAA CTPYKTypa O0nyc-
KaeT CUCTEMHYIO MHTErpauuo, KoTopas annapaTtHo U NpPorpaMmmMHO
He3aBucuma. Kpome Toro, “ckaHep”, “npuHTEP”, YHUKASIbHbLIV
NOEHTUPUKALUMOHHBIN  HOMEP U  KOMMbIOTEPHBLIN  MHTEPdENC
BCTPOEHbI B Yurl.

MarHmTHble NoNoCHI
Adpyrum cnocobomM wuaeHTudpUKaummn SBAFIOTCA MarHUTHbIE
MOJSIOCbl Ha MAACTUKOBLIX HOCUTENAX (Hanpumep, KPeouTHbIX
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KapTo4ykax) nnm OyMaxHbIX akumsax. Kak n WwTpuxoBble Koapl, 3TOT
MeTo4, UMEET Te Xe NPoBNeMbl C aHaNIOroBbIMN CUTHANIAMM, HYTO U
npeabiaywmin. Kpome Toro, gaHHble MOryT ObiTb MOBPEXAEHbI Aa-
Xe HebOoNbWMM MarHMTHbIM NosieM. MarHuTHblE MOJSIOCHI TakXe
YyBCTBUTEJIbHbLI K IPA3K, KOTOpas uapanaeTr 4YmMTaloLyio OJIOBKY
npuemMHrka 1 NoBpexagaeT camMy 3anucb. Tak Kak MjiIOTHOCTb OaH-
HbIX MarHUTHbIX TOJSIOC 3HAYUTENIbHO BbIWE, YEM LUTPUXOBbIX
KOOOB, 4YMTalOWEMY YCTPOMCTBY HeoOxoauma To4vyHasd MexaHuka
ONA MPaBuJIbHOr0 MO3ULMOHMPOBAHUA, a TakxXe rnagkoro u He-
NPEPbLIBHOrO OBMXEHUSI KapTO4ku. MarHuTHble MoJsIoCbl HEnpu-
rogHbl O MapKUPOBKU, MOCKOJSIbKY OHU OOJIKHbl CHUMATbCS C
0ObeKTa He TONLKO NPU 3arnmcu, HO U NPU YTEHUN.

iButton He TpebyeT HMKakOW MexaHn4Yeckowm HacTpomkm. OHa
cama LEeHTpUPYyeTCHd Mo OTHOLUEHUIO K KOMMYHUKAUVMOHHOMY KOH-
TakTy. [Ana nony4yenua goctyna K uyudpoBon nHpopmaumm Tpeody-
€TCH NLLb NPOCTOE NMPUKOCHOBEHME KOHTaKTa K KHOMKE.

Yun-kapThbl
OTO MHOrOCNOWHbIE MNNIACTUKOBLIE KapPTbl, KOTOPbIE MMEIOT

pa3Mepbl KpeauTHbIX KapTOo4Yek, coaepXaT MMKPOKOHTPOSIIER 1N
namsaTb MU 8-KOHTAKTHYIO MOKPbLITYIO 30/10TOM 30HY AJI9 CBSA3U C
raBHbIM KOMMbIOTEPOM U NUTaHneM. OHU He NpeaHa3HavYeHbl s
paboTbl C NPepbLIBAIOWNMUCS BbICOKOOMHbIMW KOHTaktamu. Tak
KaK 4nn-kKapTbl MMEIOT BOCEMb KOHTAKTOB, B OT/INYME OT OBYX KOH-
TakToB iButton, M HyXHbI YCTpOWCTBA YETKOro MO3ULLMOHMPO-
BaHWSA KOHTAKTHOW 30Hbl MO OTHOLUEHUIO K KOMMYHUKAUVMOHHOMY
pa3zbeMy. [10 3KOHOMWYECKMM MPUYMHAM KOHTaKTbl MOKPbLIThI
OOBOJIbHO TOHKMM CJIOEM 30J10Ta, KOTOPbIA JIerko CTUpaeTcy,
OTKpbIBasi cnon mean. OTkpbITad Meab 0OpasyeT TAXENble OKCU-
Obl, KOTOPble YMEHbLLIAKT Ka4eCTBO KOHTaKTa M BeOyT K Henpa-
BUNbHOWNY (PYHKLMOHMPOBAHWUIO Ynn-kapT. Ewe ooHonm npobnemomn
YMN-KaAPT ABNFETCH UX MoXxasd YCTOMYMBOCTb Ha MeEXaHU4eCKumn
n3rnb. MNnactuk cam no cebe rmbkuin, HO YN BHYTPU HEFO XECT-
KW, KaK CTekNo. HYn MOXeT TPECHYTb, a TOHKMEe 30J10Tble Mpo-
BOOQ, MPUCOEOMHEHHbIE K HEMY, MOryt obopBartbCs. Yun-kapThbl
Takke HenpurogHbl AN MapKUPOBKK, MOCKOJIbKY OHU OOJIKHbI
CHMMAaTbCA C 0ObekTa Kak npu 3anucu, Tak U npu 4teHmn. Bced
cmcrtema QYHKUMOHMPYET TOJNIbKO TOorga, Korga kKapTodka B KOH-
TakKTHOM YCTPOMCTBE MNpaBUIIbHO COPUEHTMpPoOBaHa (4 BO3MOX-
HOCTM) N 3aMKHYTbl BCE 8 KOHTaKTOB. M3-3a OrpaHM4YeHHOro Bpe-
MEHWN XWU3HW KOHTAKTOB M MHOMOCNIOMHOW CTPYKTYPbl YUM-KaPThI
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ABNSAIOTCH MPOCTO PEKSIaMHbLIM MPOAYKTOM MO LieHaM, KOTOpble He
ABNSIIOTCH PEKTAMHbIMMN.

C mpyron cTopoHbl, iButton cnocobna paboTtatb npu HeHa-
OEXHbIX, MPEPbIBAOWMXCS KOHTaKTax W BblAEpXUBaAEeT Oonblume
MeXaHM4yeckmne HanpsxkeHud. En Heobxoammbl NULLb ABA KOHTaKTa,
KOTOpble HE YyBCTBUTEJIbHbI K YrIOBOW opueHTauun. iButton ckoH-
CTpyMpoBaHa TakK, 4TO ee HEBO3MOXHO WMCMNOJIb30BaTb HEKOPPEKT-
HO.

Paano4acToTHbIE APbIKA

XOTH paganoyacTOTHbIE APJIbIKM OYEHb YOOOHbI, Y HUX CYLLECT-
BYET HECKOJIbKO BHYTPEHHUX npobnem. B 3aBUCMMOCTM OT paany-
ca OencTeua noTpedbneHme sHePrum MoXeT ObiTb JOBOJILHO 00JIb-
WM. Paguo4acTtoTHbIE SPSbIKU NOABEPXEHbI MHTEPdEPEHUMN KaK
C U3NYYEHMEM OT PaguoCTaHUUM, Tak U OT SNEKTPOHHOro obopy-
0OBaHVs, OBurartesiei, HeOHOBbIX laMn U T. 4. bonee cepbesHble
NpobsaieMbl CBS3aHbl C YacTOTaMM, UMEIOLWLMMUCS B PacnopsiXeHnN
ONs KaHasioB npuemMa mn nepepadn nHepopmaummn. Kaxagasa crpaHa
MMEET CBOWM NpaBusia 1N 4aCcTOTbl, KOTOPbIE He O0MnyckalT UX WUC-
NOJSIb30BAHUS CO CTOPOHbI APYrnx rocynapcts. Ewe oonH acnekT
— 00bIMHO MM npeHebperawT — BAUSHME 3JIEKTPOMArHUTHbLIX MO-
JIe Ha TeJo YyenoBeka.

iButton He Hy)XOaloTcs B paguvoBOJSIHAX, NMOTOMY 4YTO OaHHbIE
nepenarTcsd Mo 3JIEKTPUYECKUM MPOBOAHMKAM MNPU MOMEHTaslb-
HOM KOHTakTe. OTO MNO3BONSIET MCMNONL30BATb UX 0€3 NNLEH3UN B
nobon cTtpaHe. MeTtannuyeckaa ynakoBka 3awmiiaet iButton ot
3MEKTPOMAarHUTHbIX MOofen n cnocobcTeyeT paboTte 6e3 owmnbdok
haxe B MecTax C CWIbHbIMWU 3JIEKTPOMArHUTHLIMU MNOMEXaMU.
Heckonbko iButton, Haxopauwiyxcsa Ha OOHOM U TOW >XXe MNpPOBO-
ASILEN NOBEPXHOCTU, MOMYT MHOMBUAOYANbHO OOCAYyXMBATbCS NpU
NOMOLLUM OLOHOr0 U TOro Xe KOHTakTa. MlHaye rosopsl, OHU MOryT
ObITb 06beamHeHbl B MicroLAN [1].

1.3. MpuHUunn opraHn3zaunn

TexHonorus

iButton — 3TO 4nn, NOMeELLEHHbIN B 000/I04KY U3 HEPXaBEIO-
wen ctanm. Ytobbl obecneynTb NPOCTOTY OOCTyNa, 3/EKTPUYEC-
KN nHtepdenc ceegeH K MUMHUMYMY, T. €. K OOHOW JIMHUK nepe-
Aa4n nHpopmMauum n 3emse. IHeprug, Heodbxoanmas s KOMMy-
HUKaummn, “kpagercsa” n3 nMHUK nepenadn nHopmauun (naccms-
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HOEe nuTaHune).

Ha puc. 1.1 npencrasneHa 6nok-cxema iButton. Yun BHyTpu
npmnbopa npounsseneH no texHonormn KMOI (KomnnemeHTapHas
napa "Metann-Okcua-lonynpoBoaHnk™) n B Hepaboyem COCTO-
AHMN NOTPEeONSeT NuLb TOK yTedyku. YTobbl pacxon SHeEpPrum BO
BPEMSI aKTMBHOIO COCTOSIHUS Obl/1 KAK MOXHO MEHbLLUE 1 NPU 3TOM
coxpaHanacb COBMECTMMOCTb C CYLLECTBYIOWMMU JIOrMYECKUMU
cemMencTtesamMun, NUHUA nepegadn MHpopMaumm CKOHCTPyUpOBaHa

JAHHBIE
|
| BBOJ, JAHHbIX | Hn
AZIPEC
KE MYNLTUNNEKCOP |—YNPABNEHNE NAMSITb (o
MUTAHVE
* BbIBOZ, SAHHbIX |

Puc.1.1. bnok-cxema nepugepuinHoro yctpoucrtsa iButton.

KaK BbIBOA, C OTKPbITbIM CTOKOM (CM. puc. 1.2). Korga iButton Bbl-
HUMaETCsa M3 NPoOHMKa, TOK, MPOTEKAOWNIA MO NMHUM OaHHbIX,
3a3emMnger aty JnHuiO. WHTepdenc OTKPbITOro CToka Aenaer
iButton coBmMecTMOM CO BCEMM MUKPOMPOLLECCOpaMn M CTaH-
AapTHbIMKU nornyecknmm cuctemammn. B cpepe KMOIT ana Hop-
MasibHOM paboTbl AByHanpaBNeHHOro nopTa Tuna "OTKPbITbIN
ctok” (puc. 1.3) gocTaToYHO MOATArMBalOLWEro pe3mnctopa SkOm un
Hanpsb>keHns nmtanma S5B. Ecnm Bxod M BbIXO4, npoueccopa —
pasHble BbIBOObI, WUCMONb3YETCH CXema, M300paxeHHass Ha pucC.
1.4.
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[MpoTokon
Mpu pabote iButton ncnonb3dyeTcsas ogHOMNPOBOAHbLIA MNPOTO-

kon [1]. ObmMeH gaHHbIMM NPOU3BOAUTCH NOCNeaoBaTeNnbHO, B MO-
NyaynnekcHOM pexumme, T. €. YCTPOMCTBO nmbo nepenaet, nmbo
NPUHUMaET MHPOPMaALUIO MOCPEeaCcTBOM AUCKPETHO onpeneneH-
HbIX BPEMEHHbIX CNoTOoB. [lepepaye [aHHbLIX npegwecTByeT Mno-
CblJika COOTBETCTBYIOLLEN KOMaHAbl, KOTOPYIO OCYLLECTBAAET KOM-
NbIOTEP MU MUKPOKOHTPOJNEP, Ha3biBaEMbIE OObIMHO MACTEPOM.
iButton BbICTynaet B kayecTtBe MoMOLLHMKA. Kak B anekrtpuyec-

K NMPUEMHUKY JAHHBIE
L 4 O

OT NEPEOATHUKA I |
I

50 Om ™n

MOJIEBOM
L 3EMNIS

TPAH3UCTOP
Puc.1.2. OgHonpoBoaHbiii nHTepdgeric ycTponctBa iButton.

+5B
MACTEP LLUNHbI

5 kOm

K MPUEMHUKY JOAHHbIE
O

oT
NEPEOATHUKA

YMNPABNEHUE

Puc.1.3. AByHanpaBsieHHbIN rnopT Tuna "OTKPbITbIA CTOK".
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KMX Lendax coeouHeHne npoucxoamT C NMOMOLLbIO pasbema (Buska
MaI0C Po3eTKka), Tak U B TeXHOIormm iButton BbINOSIHEHHLIN B BUAOE
Yallku N CBA3aHHbIN C MacTeEPOM MPOOHUK COEOUHAETCH C U3ro-
TOB/IEHHbLIM B Buae Tabnetku (iButton) nomouiHnkom. Takoe KOH-
CTPYKTUBHOE O(pOpPMIJIEHME TMO3BONSET WUCK/IIOHYUTL COEeOUHEHUA
OOHOro mMacrtepa C apyrum u undbexarb, Takum 00pa3oM, KOH-
dnuKTa, KOTOPbIM MOXET BO3HUKHYTb, kKorga oba macrtepa OOHO-
BPEMEHHO nepenarT MHopMaLmIo.

+5B
MACTEP LLUNHbI

5 kOm

K NMPUEMHUKY JOAHHbIE
® o]

oT
NEPEOATHUKA

Puc.1.4. Cxema ogHONpoBO4HOIro rnopta B cJiy4ae, Korga Bxo4 U Bbli-
xon4 mMactepa KOHCTPYKTUBHO MpPeACTaB/IIiIOT cOO0OW pa3Hble KOHTakK-
Thbl.

BaliTbl KOMaHg, N OaHHbIX NOCLIIATCA B JIMHUIO OUT 3a Ou-
TOM, HadmHaa ¢ mnaguwero. lNepepada (npuem) Kaxaoro 6uta
MHULUMUPYETCH MacCTepoM, CKaykOM MNepeBOodslyM LWNHY B HU3-
KOYpOBHEBOE cocTosHue. llocne aTtoro, B 3aBUCUMOCTM OT Ha-
npasJsieHNs Nnepenadyn, To n Mactep, TO I NOMOLUHMK NPOBEPSIOT
cocTogHne wuHbl (0" nnm "1") n Takum obpasom noaydaroT ouT
nHpopmaumn. ITOT METOA, nepefaqn nosydns Ha3BaHue nepe-
Aa4n NoOCpPeancTBOM BPEMEHHbLIX CNOTOB. Kaxablh BDEMEHHOW CNoT
HEe3aBMCMM OT Mpeabiaywyx M nocnenylouwmx CcnoToB, Tak 4TO
MeXAay HUMW MOryT ObITb CKOJIb YrOAHO OOnblUME BPEMEHHbIE Na-
y3bl, HE BAUSIOLLME HA NPaBUNbLHOCTL 0OMeHa. Ha puc. 1.5 noka-
3aHa CTPYKTypa BPEMEHHbIX C/IOTOB 3anncu eamnHnLbl N HYNS.

CuHXpoHM3aums
[Mepenada OaHHbIX HE MOXET NPOn30nTK npexae, 4em iButton
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N NPOOHUK COEOMHATCA, T. €. A0 TOro, Kak KHOMKa KOCHETCS INHWI
nepenayn OaHHbIX N 3a3emneHus npobHuka. ocne BO3HMKHOBE-
HUS KOHTakTa iButton Ha HecKoNbkO MUKPOCEKYHO, OnyckaeT Jin-
HUIO K HYJIO, T. €. NOCbLIIaeT UMMYJbC MPUCYTCTBUS, CUTHANTN3NPYS
MacTepy O CBOEW rOTOBHOCTU MPUHATbL KOMaHAbl 1 OaHHble. Mac-
Tep MOXET 3anpocutb y iButton MmMmnynbC NpUCyTCTBUS, NOCLIIas
nmnynbc cbpoca. Ecnu iButton nonyyaet vmnynbC cbpoca wnm
OTCOEOMHEHA, TO UMMYJbC MPUCYTCTBUS OHA CreHepupyeT JnLb
nocnie Toro, Kak JIMHUS CHOBa MEPENOET Ha BbICOKUN YPOBEHD.
MonHas nocnenoBaTesbHOCTbL UMMYNbLCOB COPOCA/NPUCYTCTBUS
nokasaHa Ha puc. 1.6.

BPEMEHHOW CJIOT 3ANUCU EOUHWLIBI

CNAZAIOLLNIA SPOHT MHALMWPYET
N CUHXPOHU3UPYET KAXAbI BUT

—> l—

/4

—>

HAYAJIO
/ CNEOYIOUErO
\ BUTA

15 MKc makc

BPEMEHHOW CNOT 3AMUCU HYNA

V4

HAYANO
CEQYIOLLEErO
\ BUTA

l«——  AKTVBHBI BPEMEHHOW C/IOT

(60 MKC MWH)

Puc.1.5. BpemeHHbIe csoTbl 3anucu "0" n "1".

MMNYJIbCbl CBPOCA U NMPUCYTCTBUA

iBUTTON OMYCKAET
MACTEP OMYCKAET JIMHWIO JAHHBIX,
MEPELOABAS

JIMHUIO JAHHbBIX, N
OCYLLECTBNAA MMNynbC
CBPOC NPUCYTCTBUA

NHALMUPYIOLLAA NOCNENOBATENIBHOCTE —3

Puc.1.6. lNMocnepgoBarenbHOCTb MMMYJIbCOB cOpoca M NpuUCyTCTBUS,

nHuynnpymwotLlias

Mo60ii o6MeH B O4HOMPOBOAHON LUVHE.
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[Mepenaya OaHHbIX

[Mocne nepepayn mMmnynbca npucyTcTeus iButton oxunpaetr
nony4yeHns komaHabl. Jllobaa komaHaa 3anucbiBaeTcs B iButton
yepenoBaHMEM BPEMEHHbIX cnoToB 3anucm 0 n 1, popmMmpyoLLmx
KOMaHgHbIn 0anT. lepegada OaHHbIX B MNPOTMBOMOJSIOXKHOM Ha-
npaeneHnn (4rteHne ua iButton) mcnonb3yetr Te Xe BPEMEHHbIE
npasuna ong npeactasneHns 0 n 1. Tak kak iButton ckoHcTpym-
poBaHa Kak NOAYMHEHHbIN NPUOOpP, OHa NPEenoCTaBNgEeT MacTepy
onpenensaTb Ha4yaslo Kaxaoro BpemMeHHoro crota. Ang toro, 4to-
Obl cgenatb 9TO, MacTep NPOCTO MHUUMUPYET BPEMEHHON CAOT
3annucu eauHULbl C LUENblo NPoYTeHUs 6uta gaHHbiX. Ecnn iButton
noceuiaeT 1, ToO BCe, YTO OHA O0JKHA caoenartb, — 3TO NOAOXAATb

MPUMEP NPOLECCA YTEHUA NOCTOAHHOIO 3ANOMMUHAIOLLLEFO YCTPOMNCTBA (N3Y)

MMnNynbC

+5B_A—HPMCWC17;I< ‘H) HHHHHH HH‘

-
-
-

MOMEHT 8 BUTOB 64 BUTA
KOHTAKTA KOMAHAbI JOAHHbIX N3Y
iBUTTON 33h

C MACTEPOM

\/

_\\WUW\\_ -\ W [L IF\\—

l111lolol1l1lolol lol1l1lo0lo0
FEHEPMPYEMbLIE MACTEPOM HAYAJIO BPEMEHHOO CJIOTA
BPEMEHHbIE C/IOThI FEHEPUPYETCS MACTEPOM;
KOMAHZBb! 33h OCTATOK CJIOTA ®OPMUPYETCH

iBUTTON UM NOATAMMBAIOLLM
PE3NCTOPOM

AKTUBEH MACTEP LLUNHbI
AKTUBHA iBUTTON

PABOTAET NOATAMMBAIOLLINIA PEBUCTOP

Puc.1.7. lNonHass nocnepoBaresibHOCTb nepegavYv KoOMaHAbl U OaH-
HbIX MO O4HOMPOBOAHON LLNHE.
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cnenyowmin BpemeHHomn cnot. NMpu nocbinke O oHa Oo/KHA B Te-
yeHne OonpenesieHHOro BpeMeH OepXxaTb JIMHUIO nepenadv OaH-
HbIX B HN3KOYPOBHEBOM COCTOSHMW, HECMOTPSA Ha TO, YTO MacTep
3Ty NuHMIO ocBoboxaaeT. lNMpumep NonHOM nocnenoBaTenbHOCTU
nepenadyn KomMaHgbl, Ha4MHas C MMMynbca NPUCYTCTBUA U 3aKaH-
ymBad OaHHbIMU, NpuBeaeH Ha puc. 1.7. Ha HeM XMPHbIMWU JIMHUS -
M1 0003HA4YeHbl OTPES3KM BPEMEHU aKTMBHOCTM MacTepa, CepbiMn
- nepuogbl aktTMBHOCTU iButton. TOHKMMK NMHUSIMM OTMEYEHbI ne-
pvonbl, Korga u mactep, u iButton naccueHbl, T. €. OHM OTNyCKaKT
LMHY, N Ta MOATArMBalOWMM PE3NCTOPOM NepeBoauTcs B COCTO-
AHNE JIOMMYECKON eaNHULbI.

1.4. JononHurtensHoe obopynoBaHue

iButton aBnsetca MmnHmn-6a30i gaHHbIX 00 0ObekTe, K KOTO-
pOMYy OHa npucoeguHeHa. YTo0bl N0L30BaTLCS Takom 6a3on AaH-
HbIX, HEOOXOOMMO UMETb, MO KpamHen Mmepe, OANH NEePCOHANbHbIN
KOMMblOTEP Ans 4yTeHns n 3anucu iButton. OgHako 4acto ObiBaeT
HY>XHO OnepaTtuBHO M3MEHUTbL copepxxaHue iButton vnu cHATb C
Hee nHpopmMauuio. Ecnv npu 3TOM HET Mo, Pykou KOMMbOTepa,
MO>HO BOCIOJIb30BaTbCS BbIMyCKaeMbiMX Pa3fIN4HLIMWN NPOUN3BO-
AUTENSAMU YCTPOWCTBaMU OJ1 onepaTtnBHOro obmeHa mHdopma-
umen c iButton. K 4yucny takmx yCTPOWMCTB OTHOCATCSH KOHTaKTHbIE
nepbs, pPenakTopsbl, nepeHocUYnkn mHepopmaumn. Paccmotpum umx
noapobHee.

KoHTakTHOE nepo.

9170 MOOWUNBbHOE YCTPOWCTBO AN 4TeHma u 3anucu iButton,
nvetouwiee dopmy pydkn. OHO MOXET ynuTaTb U 3anUCbiBaTb OAH-
Hble, cuMTaB MHPOPMALUMIO, XPaHUTb €€ U PEerucTpmpoBaTb MO-
MEHT 4TeHus, cOpacbiBaTb OAHHbIE MEPEHOCYUKY, APYrOMy KOH-
TakTHOMY Mepy, KOHTaKTHOMY peaakTopy uam KomnbioTepy. KoH-
TakTHOE NepPOo 3arpyxaeT CBOe NporpamMmMHoe obecneyeHne ¢ KOM-
NbloTEpa Yepes agantep nocnenoBaTenbHOro nopTra.

KOHTaKTHbIN penakTop

KOHTakTHble nepbs 0COOEHHO MOME3HbI B TEX Chyyasx, Koraa
MHOro iButton HyxpatloTca B npenonpenesieHHon mogmoukaumn
DaHHbIX. KOHTaKkTHbI penakTop — 3TO MEPEHOCHOW KOMMbIOTEp,
KOTOPbLIM BbINOMHAET BCE (YHKUMM KOHTAKTHOrO rnepa v OO0nos-
HUTENbHO CNOCOOEH NPUHMMATL AAHHbIE U KOMaHAbl Yepe3 KiaBu-
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atypy. OH MOXeT uMTaTb 1 3anucbiBaTb AaHHble B iButton nnn ne-
PEeHOCYMK, 0OMeHMBaTLCA MHPOPMaALUMEN C KOMMbIOTEPOM, CHUTbI-
BaTb JaHHbIE C KOHTAKTHbIX MNEPbEB W MPenoCTaBNATb UM UX ONS
4yTEeHMUS.

KOHTaKTHbIN MEePEHOCHUK

[0 TEXHWYECKMM W SKOHOMUYECKMM MNpPUYMHAM  Kaxaas
iButton He moxeTt ObITb coeamHeHa C ceTbio. CnegoBaTenbHO,
HY>KHbI APYrne HOCUTENN AAHHbIX, MOA0OHbIE rMOKMM anckam. Kak
n amckeTbl, iButton gasnaetca HocuTenem nobon MHGopmMauun.
Ecnn Heobxoguma iButton Gonbluen emMKoCTW, 4eM UMEETCHA B
HanM4YMKn, TO HECKOJbKO iButton cobupatotca B cuctemy angd ¢op-
MUPOBaHUS NamMdaTu C OONbLUEN eMKOCTbIO, Ha3blBAEMOW nepe-
HOCYMKOM. JTa MnamaTb MOXET ObiTb WMCNOMb30BaHA A/ CyM-
MUPOBaHUS OaHHbIX W3 KOHTAKTHbLIX MEPbEB W KOHTAKTHbIX pe-
DakTopoB. [lony4yeHHble MacCUBbI MHGOPMALUMM YUTAIOTCH KOM-
NbIOTEPOM MNN KOHTAKTHbIM PeaakTopoM. KoMnbloTep MOXET Tak-
K€ 3anucbiBaTb AaHHbIE B NEPEHOCYNK ONng Toro, 4ToObl Bnocnea-
CTBMU OHW Obl NepecnaHbl KOHTAKTHOMY PeaaKTopy.

ApPXMBHbIA KOMNbLIOTEP

OTOT KOMMbIOTEP MOXET COCTaBUTb OMUCb BCEX OOBLEKTOB C
iButton. OH nony4aeT HOBble AaHHble 00 0ObekTax, X COOAEPXKN-
MOM M MECTOMNOJIOXEHUN HYepe3 NOCPeacTBO KOHTAKTHbIX MEPbLEB,
NEPEHOCYNKOB, KOHTAKTHbIX PEOaKTOPOB MM HENnoCcpeacTBEHHO.
MoxeT 3anuceiBatb MHPopmaumio B iButton yepes koHTakTHOE
Nepo, KOHTaKTHbIM pPegakTop UM HEeNoOCPeOCTBEHHO, a Takke 3a-
rPy>KaTb HOBbIE NPUKIAAHbIE NPOrPaMMbl KOHTAKTHBIM NEPbSAM.
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