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Mzobperenne kacaercst OSCIPOBOIAHBIX CHCTEM OE30MAaCHOCTH M NPHHAMISKHT K CIIOCO0y Mepenayd JaHHBIX
JATYNKOM OEeCTIPOBOAHOM CHCTEMBI 0€30MacHOCTH, MO3BOJIONIEMY IepenaBaTh 0ObEMHBIE NaHHBIE Ha OOJBIINE
paccrostaus (o 2000 m). [Ipemtoxen cnocod mepeaadn AaHHBIX aTYUKOM OECIIPOBOAHON CHCTEMbI 0€30MacHOCTH,
KOTOpasi COCTOHUT II0 MEHbIIEH Mepe W3 OJHOTO AATYMKa M MPHEMHUKA, COSAUHEHHBIX C IOMOIIBIO PaANOCBSI3H.
Croco0 BKJIIOYAeT IMOCTOSHHBIA OOMEH JTaHHBIX W/MIIM aHOHCOB TIE€PeIaBaeMbIX JAHHBIX MIYTEM OTIPABKH CTAaTyCOB
W/WITY CUTHAJIOB TPEBOTH Yepe3 OCHOBHOM paJIMOKaHANl MKy JaTYMKOM M IPHEMHHKOM, OCHAILIEHHBIM 110 MEHbILEH
Mepe IByMs PaJHOMOAYNSMHM, BBIMOJIHEHHBIMU C BO3MOXKHOCTBIO OCYIIECTBIECHHUS MOCTOSHHOTO OOMEHa JaHHBIX
U aKTUBallMell OTJAEIBbHOTrO JaTa-KaHaja Ui Mepefaud JaHHBIX C HCIOJb30BaHMEM OJHOTO M3 pagHOMOAYINei,
KOTOpBIM HE MCHONMB3YIOT JUIi OCHOBHOTO KaHama, U OJOKOM MNpHHATHs pemeHuil. IIpudem depes yka3aHHBIH
OCHOBHO#1 paanokanan ¢ nomouipio curnana tpesoru ("Data Pending'") maTymk noceuiaeT K IPUEMHHUKY 3ampoc O
HEOOXOAMMOCTH TMepeiaul JaHHBIX Yepe3 OTACIbHbIH JaTa-KaHas, C TOMOIIBIO OJIOKA MPHHSATHS PEUICHHH TPHEMHHUK
HOCBITAeT K JaTYUKy COOTBETCTBYIOIIME CUrHaibl. [Tocie MoydeHus CUrHala O Hayase Iepead JaHHBIX TaT4uK
HauMHAeT MepeaBaTh JaHHbIC Yepe3 JaTa-KaHaJl HeNPEPhIBHOM cepHeii IakeToB JaHHBIX. B KOHIIE repeiaun JaHHbIX
HPUEMHHK IOCBUIAET 3aIpPOC C KOHTPOJBHBIM KOJIMYECTBOM IIAKETOB I IOATBEPIK/ICHUS IOJNHOTHI HEpeiadyn
JaHHBIX. [locie moATBepKAEHUs] KOHTPOJIBHOIO KOJIMYECTBA IIAKETOB M TOTO, YTO JAHHbIE OT JaT4MKa [epeiaHbl
HOJIHOCTBIO, JaTa-KaHall OCBOOOXKIACTCS A CIEAYIOIeH CeCCHM Tepelaul JaHHbIX, a JaT4uK M0CNe OKOHYAHUS
CEeCCHH IIepe/jaull JAHHBIX NEPEXOIUT Ha paboTy uepe3 OCHOBHOW paanokaHain. Taxoke mpessioxeHa GecripoBopHas
cucreMa 0€30I1aCHOCTH ISl PeajIn3alii ONICAaHHOTO CI0co0a.
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MIIK: HO4W 80/00,
HO04W 80/02,
H04W 12/00

Cnoco0 nepeaayuu JaHHBIX JATYUKOM 0eCPOBOAHON cUCTEMBbI 0€30MaACHOCTH
U 0ecripoBoOHAsI ccTeMa 0€30MACHOCTH AJIsl OCYIIEeCTBJIEHHST YKA3aHHOT O

crocooa

0O01aCTh TEXHUKA

HN3zo6perenne  kacaetcs  OECHPOBOAHBIX  CHCTEM  O€30MAaCHOCTH U
MPHHAUICKUT K crocody Tepesayd JaHHBIX JaTYMKOM OeCIpOBOIHON CHCTEMBI
0€30MacHOCTH, MO3BOJIAIOIIEMY TiepeaaBarh OOBEMHBIE AaHHbIC HaA OOJIBIINE
pacctosiaus (mo 2000 m). M3o0peTeHne MOXKET OBITh MCIOJIB30BAHO JJIA CHCTEM

OXPAHHOW CUTHAJIN3AIINU.

YDpOBEHb TEXHUKH

H3BecTeH cnocob mepegaun JaHHbIX ¢ moMolplo npotokoja XMODEM,
obecneunBaOMii OOMEH JAaHHBIMU JIBYX KOMIIBIOTEPOB uepe3 MojeM (0OMeH
tuna Touka-touka). B XMODEM npuMeHeH nonayayIieKCHbIM NpUHIUI oOMeHa
JaHHBIMH, OnokamMu 1o 128 Oaiit, ¢ komamu kpuTupoBanua ACK/NACK wu
npoBepkoii ganHbix ¢ momoipio CRC. XMODEM, kak u OOJNBIIHHCTBO
MPOTOKOJIOB Tepenaun ¢aiinoB, pa3OWBaeT MaHHBIE I TEPeAaud Ha CEPHIO
MAaKETOB JAAHHBIX, KOTOPBIC MOCHLIAIOTCS MOIYUYaTeIt0, BMECTE C AOMOJHUTEILHON
uHopmarmeit, KoTopas O3BOJISIET MOIYUYATEIO ONPEICTUTh, MPABUIILHO JIH OBLT
npuHAT HTOoT mnakeT. Ecnu oOHapyxuBaercs ommOka, MNOJy4yaTeab MPOCUT
MOBTOPHO TPUCIATh MakeT. Psaa HEmpaBWIbHBIX MAKETOB JAHHBIX MPUBOAMUT K
MPEPHIBAHUIO Tepenaud. brarogaps MNpPOCTOTE M OTKPHITOM JIOKYMEHTAIUU
XMODEM Haien muapokoe NpUuMEHEHUE BO MHOTHUX MPUIIOKEHUIX. DaKTUUECKU

OOJBIIIMHCTBO KOMMYHHKAIIMOHHBIX IIAKCTOB, AOCTYIHBIX AJIA PC, HUMCIOT



BCTPOCHHYIO MO JJIEPKKY nepenayun JIAHHBIX yepes XMODEM

(https://pythonhosted.org/xmodem/xmodem.html).

Onnako XMODEM uMeeT HEIOCTAaTKU Il PELICHUS TOCTaBJIECHHOU
3a7a4M, TJIaBHBIH W3 KOTOPBIX - OUE€Hb OOJBINON O0bEM HCIOJIHAEMOIO Kojia
(40K06), oOycioBieHHBIN OOBITAM (PYHKITHOHAIIOM, KOTOPHIH 10 (hakTy HE HYKEH
JUISl PEIIEHUA MOCTaBIEHHOH 3a1aun. M3-3a 00sbIIOro pa3mMepa UCIOIHAEMbIN KO
HE MOXET IIOMECTUTHCSI HA B OJTUH M3 UCIIOIB3YEMBIX MUKPOKOHTPOJIIEPOB. Takke
XMODEM wumeeT HeOONbBIIYyIO MPOMYCKHYIO CHOCOOHOCTh, HEAOCTATOUYHYIO
aBTOMATUYHOCTH PabOTHI W3-3a HEOOXOAMMOCTH YIIPABJICHUS TIepeaaueii TaHHBIX B
00enx Toukax u TpedyeT Tesre(hOHHYIO JTHHUIO C OAKIIOUSHHBIMHA MOJICMaMHU.

M3Becten cnoco0 mnepeaaud JAaHHBIX Ha OOJIbIIME PACCTOAHHUS €
WCIIOJIb30BAHWEM JIATYMKOB C BO3MOKHOCTBHIO JIBYCTOPOHHEH CBSI3H, KOTOPBIA
BKJIIOYACT B ceOsl YCTAHOBJIEHWE OMNPEACIICHHOTO KOJMYECTBA JIATUYHKOB,
BBITIOJTHCHHBIX ¢ BO3MOJKHOCTBIO CBSA3H C MPUEMHUKOM (IICHTPAJILHBIM XaboMm),
BBITIOJTHCHHBIM JIJIs1 OTTPAaBKH W TpHeMa TaKeTOB B padoumMx CjI0oTax Ha JABYX
YacToTax; BHIOOP YACTOTH C HaWbOJiee CHJIBHBIM CHTHAJIOM OT KaX[0To
KOHKPETHOTO JaTuWka;, W TPENOTBPAIICHUE KOJUTM3WUH MEXKIy JaTUAMKaMA
JBYCTOPOHHETO JIEHCTBHSI TyTEeM W3MEHEHHS pabdouWx CJIOTOB JTaTYHKOB
JIBYCTOPOHHETO JEHCTBHUA B KaKJIOM HOBOM Kaape TyTeMm (a) CO3MaHusd
cymepKajpa, COAEPIKaIlero HECKOIbKO OOBIYHBIX KaapoB; (b) CHHXpOHHU3AIWU
BCEX IMATA MHOXKECTBEHHBIX KaJpoB; (C) BO3BpaTa paboumMX CJOTOB B MCXOJTHOE
nojoxenne; (d) co3gaHus HOBOTO cCylepkaapa; U (€) U3MEHEHHE TMOJIOXKEHUS
pabouero maza B HOBOM cymnepkanape. [IByHampaBiieHHass CBSi3b TapaHTHAPYET
MOATBEPKJICHNE TPUEMa, WA YBEIIMYUBACT IMIAHCHI, YTO CUTHAJ OyAET TOJydeH.
Takum oOpazoM, MOXXHO TepefaBaTh WHGOPMAMIO B O0OWX HAMPABICHUSX,
3aMUCHIBATh JIAHHBIC B JIATYMKH W TIEPEaBaTh JAaHHBIC HA OOJIBIINE PACCTOSHUSA
(US10492068B1 ot 26.11.2019r., n3obperarenu: Oleksandr Konotopskyi, Sergey
Pyannikov, Oleksandr Tantsiura).

JlaaapIii cioco0 TPUTOACH I TEpeNaddl CTaTyCOB W TPEBOT MEXKIY

JaTYAKaMH OXpaHbl W TPUEMHHUKOM (LIEHTpajdbHBIM XaObom). OOHAKO JaHHBIN
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crnoco0 ObLT paccudTaH Ha TNepeAadyy CUTHAJbHBIX, KOPOTKUX, MEJJIEHHBIX
coOOIIEHNUH (MaKeTOB B HECKOJIbKO OailT), 4TO AE/IaeT HEBO3MOXKHBIM Tepeaauy
XOTh KaKHX-TO OOBEMHBIX JAHHBIX, HaMpuMep, n3obpaxennii. Huszkas ckopocThb
(19200 6ut/c) n orpaHMYEHUs] HA TPOJOJIKUTEIBHOCTh CEAaHCA CBA3M - HE Oosee
150 mc B ¢peitm (Ppetim moxker 6b1Th OT 12 cex g0 300 cek) HE MO3BOJSAIOT
obecTeunTh TMOMEXO3aAITUIICHAYI0O W BBICOKOHAACKHYIO Tepenadyy OOBEMHBIX
JAaHHBIX HAa OOJIBIIINE PACCTOSHHA.

[To cBoel cyTH MpEeaIoKEHHOE WM300pPETCHHUE ABJISETCA «HAACTPOUKON» K
yKa3aHHOMY BBIIIIE CIIOCOOY M CUCTEMe, pa3padoTaHHOE I PEIISHUS TpodsieM 1

HCAOCTATKOB CYH_IGCTBYIOH_[eﬁ CHCTCMEI.

3amaua n300peTeHnsA

B ocHOBy nM300peTeHHs MOCTaBjeHa 3ajada pa3padoraTh Crocod mepenaun
JAHHBIX JaTYMKOM OECHpPOBOJHONM CHCTEMBI 0€30MacHOCTH U OECIPOBOIHYIO
cucTeMy O€30MacCHOCTH I OCYIIECTBICHUA YKAa3aHHOTO Crnocoba, KOTOpbIe
MO3BOJIAIOT:

1) Cosnmarp u obecrieunTh (YHKIIMOHHUPOBAHKE OTACIIBHOTO AaTa-KaHAala;,

2) YBenuuuTh B 1B pa3a CKOPOCTh NMEPEJAun JaHHbBIX;

3) U3meHnTh OOMEH JAHHBIMU CEPUU MTAKETOB.

Texanueckum pe3yabTaTOM, KOTOPBIA TPH STOM JIOCTHTACTCS, SBIIACTCA
adexTuBHAST W HamexHas OCCHPENsATCTBCHHAs Tiepeaada OOBEMHBIX JAaHHBIX
(IeCATKHU U COTHU KWJIOOANWT) B OECIPOBOIHON CUCTEME OT JATYMKOB K MPUEMHUKY

(neHTpanmpHOMY Xa0y) Ha OoJbioe paccTossaue (a0 2000 m).

PackpriTie n300peTeHns

IToctaBneHHas 3amava pelmaeTcsa TeM, YTO MNPEAJIOKEH CIoco0 Tepemaun
JAHHBIX JAaTUUKOM OECITPOBOIHON CHUCTEMBI 0€30TaCHOCTH, KOTOPAask COCTOUT M3 TI0
MEHBIIICH Mepe OJHOr0 JaTdyhKa M TPUEMHHKA, COCIMHEHHBIX C TMOMOIIBIO
PaAMOCBA3M, CHOCOO BKIIIOUAET: MOCTOSHHBIM OOMEH AAHHBIX W/WJIM aHOHCOB

nepcaaBacMbIX JAHHBIX ITYTCM OTIIPABKH CTATYCOB W/WJIM CUTHAJIOB TPCBOT'K 4YCPC3
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OCHOBHOM pajyOKaHaJl MEXIy JaTYMKOM MW TPHUEMHHMKOM, OCHAIICHHBIM IO
MEHBIIICH Mepe JBYMS PpaJaMOMOAYJAMH, BBIMOJHEHHBIMH C BO3MOKHOCTBIO
OCYIIIECTBIICHUA MOCTOSTHHOTO OOMEHA JaHHBIX M aKTUBAIMEH OTAEIBHOTO Jara-
KaHaja Jyuisl Mepeladyd JIaHHbIX C MCHOJIb30BAHUEM OJHOTO W3 PaJUOMOIYJICH,
KOTOPBIH HE MCIOJB3YIOT AJIs OCHOBHOTO KaHajia, U OJIOKOM MPHUHATHS PEIICHUM,
MpUYeM 4Yepe3 yKa3aHHbIH OCHOBHOM pagnoKaHaj C MOMOIIBIO CUTHANIa TPEBOTH (
«Data Pending») naruumk mnochlUIaeT K MPUEMHHUKY 3ampoc O HEOOXOAUMOCTH
nepeaaur JaHHBIX Yepe3 OTACNbHBIN JaTa-KaHaj, C MOMOIIbIO OJIOKA MPUHSATHS
pellIeHu MPUEMHHUK MOCHIJIACT K JATUUKY CUTHAI O:

- HayaJje repeaauun JaHHbIX, UIH

- TIOBTOPHOM mepeqaye 3ampoca Ha MCMOIb30BAHWE JlaTa-KaHajda 4Yepes
HEKOTOpOE BpeMs (komMaHa «Wait»), uiu

- YJQJICHWU JTAHHBIX U CHATHHM 3ampoca (koMmanaa «Delete»), unu

- BPEMEHHOM CHATHH 3ampoca J0 IOJy4YeHHs OTASIbHOW KOMaHIbl OT
npueMHUKa (komana «LongWait»),

MocJie MOJy4YeHUsl CMTHaJla O Hauvalie mepeayd JAaHHBIX JaTUUK HAauMHaAeT
nepeaaBarh JaHHBIE Uepe3 Jara-KaHall HEeMPEPBIBHOW CepHUeH MaKeTOB JaHHBIX,
MPUYEM B KOHIIE Mepeaauu AaHHBIX MPHEMHHUK MOCHLUIAET 3alPOC C KOHTPOJIbHBIM
KOJIMUECTBOM TIaKETOB I MOATBEPKJASHMSA TOJHOTHI Mepeaadd JaHHBIX, MOCIHE
MOJATBEPKACHUS KOHTPOJBHOTO KOJIMYECTBA MAKETOB W TOTO, YTO JaHHBIE OT
JaTyuKa TEepeaHbl MOJHOCTBhIO, JaTa-KaHajl OCBOOOXKAAETCA JIsi CJICAYIOIICH
CECCHU Mepeaayu JaHHBIX, a JaTYHK, MTOCe OKOHYAHMSA CECCHUU MEPEeaun TaHHBIX,
MEepEeXOAUT Ha pabOTy Uuepe3 OCHOBHOMN paAroKaHaJl.

CornacHo OIHOMY M3 MPEANOUYTHTEIILHBIX BAPHAHTOB BBHITIOJIHEHHUS CIIOC00a,
JJI1 BOCCTAHOBJICHHS IPUHATHS CEPUH MAKETOB JAHHBIX, MEpeaauy KOTOPBIX OBIIO
MpepBaHoO, B OTBET HAa CHUTHAJI O Hauvaje Mepeaadyd JaHHBIX MPUEMHHUK COOOIaeT
JaTYUKY aJpec MOCJIECAHET0 MPUHATOro OaiiTa OT Hauajga MaccuBa 0€3 MPOMYCKOB
WA HUYEro (HyJIM) JIJiA Mepeaadr JaHHBIX OT Havajga MacCHBa JAAHHBIX M JATUHK

HAUMHACT Mepenady nociaeAHEro NpUHATOro oaiTa.



CornacHo Apyromy MOpeanoYTHTEIbHOMY BapHAHTY BBINOJHEHHs COco0a,
curHan TpeBorn («Data Pending») BKIOYaeT onMcaHuE TUNA JAAHHBIX,
WHGOPMAIIMIO O KOJMYECTBE AAHHBIX M WX pa3Mep, KOA TPEBOTH, C KOTOPOH
CBA3aHBI 3TU JaHHBIE.

CornacHo elie OAHOMY W3 NPEANOYTUTENbHBIX BApHAHTOB BBINOJHEHHUA
cnoco0a, meped HayaloM NEPEJAud JAHHBIX 4Yepe3 Jara KaHajl BBITOJHSIOT
CUHXPOHHU3ALHMIO MyTEeM Mepeaayl JaTIMKOM WHGOPMALUHU O MOJIO0KEHUH JTAHHBIX
B TAWM-CJIOTE K IPUEMHHUKY.

CornacHo ApyroMy MOpeanoYTHTEIbHOMY BapHAHTY BBINOJHEHHs CIOco0a,
nepej HauvajaoM TMepeJayd JAaHHbIX Yepe3 JlaTa-KaHal JaTdyuK [epenaeT
uHGOPMAIIMIO O pa3Mepe U KOJIMYECTBE MAKETOB, KOTOPHIMU OyJIeT OCYLIECTBIICHA
nepeaaya JaHHBIX.

CornacHo elie OAHOMY W3 NPEANOYTHTENbHBIX BApHAHTOB BBINOJHEHHUA
cnoco0a, JaT4MK MepefaeT MaHHbIe 4Yepe3 JaTa-KaHal HENPEepbIBHON cepuei
MAKETOB JAHHBIX B OJHOM OKHE WM B HECKOJBKUX MOCJIEI0BATEIbHBIX
MTPOHYMEPOBAHHBIX OKHAX.

CornacHo elie OAHOMY W3 NPEANOYTHTENbHBIX BApHAHTOB BBINIOJHEHUA
cnoco0a, Npu nepeaade B HECKOJIBKUX MOCIEA0BATENbHBIX OKHAX JAaTYHUK NEepeaeT
MPUEMHUKY MAKCUMAaJIbHBI HOMEP MakKeTa, KOTOPbIA OyAEeT NEPEeaH B 3TOM OKHE,
nepen nepeaayei OKHa.

CornacHo apyromy NpeanoyTUTEIBHOMY BapHAHTY BBIITOJIHEHHS CIIOCo0a, B
Cllyyae BO3HUKHOBEHHWs OIIMOKHM JUIsl KaXIO0r0 CeaHca Mepefadyd NPOUCXOAUT He
00JIbIIE 5 MOBTOPOB OKOH.

CornacHo Apyromy MOpeanoYTHTEIbHOMY BapHAHTY BBINOJHEHHs COco0a,
€CJIM TOCJE€ BCEX IMMOBTOPOB €CTh HENPHUHATHIE NAKEThl, TO ceccuss Oyner
MOBTOPATHCS B TATIbHEHILEM.

CornacHo elie OAHOMY W3 NPEANOYTUTENbHBIX BApHAHTOB BBINOJHEHHUA
cnoco0a, mepeJaBaeMble NAHHbBIE MPEACTABIAIOT COOOW MO MEHbIIEH Mepe OJuH
doro-daitn  w/Mnam TeCcTOBBIE JAHHBIE, W/WIKA TPOIIMBKKA MPOTPAMMHOTO

obecrnieueHus1 W/ WK KypHaJIbl COOBITHI (JIOTH).
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Takke TOCTaBJIECHHAas 3aJaya peIIaeTcs TeM, 4YTO MPEAJIONKEHA
OecnpoBOJiHAsE cucTeMa O€30MaCHOCTH, KOTOpas COJACPNKUT MPUEMHHUK M TIO
MEHBIIIEH Mepe OJIMH JAaTUMK, MEXAY KOTOPbIMHU €CTh OCHOBHOW paJAMOKaHAJ C
TDMA wu otaenbHbBIN AaTa-KaHa, BBIOJHEHHBIN C BO3MOKHOCTHIO HEMPEPBIBHON
nepeaayn JaHHbIX, TPU ATOM YKa3aHHbIE PaJMOKAHAJIbI PA3HECEHBI M0 YaCcTOTaM, a
MPUEMHHK COACPIKUT IO MEHBIICH Mepe ABa PaAMOMOJYJIS, OJUH W3 KOTOPBIX
3ape3e¢pBUPOBAH TOJILKO AJISI CO3JaHUA OTJAEIBHOIO IaTa-KaHaja, U OJIOK MPUHATHA
PELICHUM, BBIMOJHEHHBIA C BO3MOXKHOCTHIO YIPABJICHUS MPUEMOM JAHHBIX 4epe3
Jara-KaHal.

CornacHo OJHOMY U3 TNPEANOUTUTEIIBHBIX BAPUAHTOB  BHIMOJIHEHUS
CUCTEMbI, JATUMK BBIMOJHEH [UJI TEpeAaud CUTHaja TPEeBOTHM B OTBET Ha
MEPUOANYECKHUI 3aMpoc cTaTyca JaTuhka OT MNPUEMHUKA, MEPUOJUYHOCTh U
WHTEPBAJI OTIPABKU OTBETA ONMPEACIIAIOTCS NPEABAPUTENBHO.

CornacHo apyromy MNpearno4YTUTEIbHOMY BApPUAHTY BBIMTOJTHEHUS CUCTEMBbI,
JIaTYUK BBITIOJHEH IS MPEKpalIeHUs Nepeaauu JaHHbIX WIK OTIPABKHU 3ampoca K
MPUEMHUKY TIPU OTCYTCTBUHU OTBETA OT MPUEMHHMKA HA CUTHAJI TPEBOTH B OTBET.

CornacHo elie OJHOMY W3 MNPEANOUTUTENIbHBIX BApPUAHTOB BBLIMOJHEHUS
CUCTEMBI, MEpeJaBacMble JAaHHbIE MPEJACTABIAIOT COOON MO MEHbIICH Mepe OJuH
doto-paitn  w/mnM  TECTOBBIE JaHHBIC, W/WIA TPOIIHUBKKA MPOTPAMMHOTO
obecnieueHus, /UK KypHajbl COObITHI (JIOTH).

Cnenyer mnoHUMATh, 4YTO TNPHUBEACHHOE BbIIIE O0IlEe ONUCAHUE U
cieAyroniee noipoOHOE OMUCAHUE SIBJISAIOTCS UCKITFOUUTENBHO WILTFOCTPATHBHBIMU

H MMOACHHUTCIIbHBIMHA Y HC OIrPaAHUYXBAIOT 3asABJICHHOC I/I306peTeHI/Ie.

KpaTtkoe onucanne yepTexen

[IpenocTaBiicHHbIE YEPTEKH, KOTOPHIE BKIIIOYEHBI B 3TO OMNUCAHHUE
M300PETECHHS U COCTABJIAIOT €0 YacCTh, WUTFOCTPUPYIOT BAPUAHThI OCYILECTBICHUS
M300pPETECHHUST U COBMECTHO C OMHMCAHUEM CIyXaT AJid OOBACHCHHUS NPUHIUIIOB

HU300pETECHHUS.



dur. 1 - ympomeHHas OJIOK-CxeMa, JEeMOHCTpHpyomas padoTy
OECIPOBOIHOM CUCTEMbI CBA3H;
®dwur. 2 - OJIOK-CXeMa, IEMOHCTPUPYIOIIASA BCIO CECCHIO Mepeaauu JAaHHBIX OT

Havdajia A0 KOHId HA AaTa-KaHaAJIC.

IoapoOHoe onucanme

Huwxe noapoOGHO onucaH WUIIOCTPATUBHBIA BapUaHT OCYIIECTBICHUA
N300pETEeHMS, C UCTIOJIF30BAaHNEM YKa3aHHbBIX (puryp. Peannzanmu, u3mokeHHBIE B
CIEOYIOIIEM OINKWCAaHWM BAPWAHTA OCYIICCTBIICHUSA, HE OXBAaTBIBAIOT BCE
peanu3auuy M300peTeHMs], a CIIyXKaT TOJIBKO AJis JAOMOJHUTEIBHOIO OOBACHEHUA
€ro CYTH.

becnpoBoaHas cucteMa 0€30MACHOCTH COAECPKUT COETUHEHHBIE C TOMOILBIO
PaIMOCBSI3M NPUEMHHUK U IO MEHBIIIEH MEPE OJAWH JAaTUUK, MEKIY KOTOPHIMHU €CTh
ocHoBHOM pamuokaHam 1 w3 TDMA (Time Division Multiple Access —
MHOKE€CTBEHHBIN JTOCTYN C pa3/ICJICHAEM IO BPEMEHHU) U OTACNIbHBIA JaTa-KaHa 2
(pamuokaHan 2), BBIMOJHEHHBIM € BO3MOXHOCTBIO HEMPEPHIBHON Mepenauu
naHHblX. OTOeNbHBIA JaTa-KaHall 2 WHAWBUAYAIbHO BBIJEIAETCS TOA OJHH
KOHKPETHBIN NaTUMK, IJI€ OH MOXXET HE JJUMUTUPOBATHCA MO BPEMEHH, A LETUKOM
Y MIOJIHOCTBIO MCMOJIB30BAThCS MO/ HYKIBl 3TOr0 JaTuhKa. B maHHOM nara-kaHane
2 Her TDMA, KOTOpPBIH €CTh B OCHOBHOM pafuoKaHasie 1, a COOTBETCTBEHHO U HET
BPEMEHHBIX OTPAHUYCHUI HA MPUCYTCTBUE, M JIATYUK MOXKET JOJITO «BEIIATh» B
HeM. [IOCKONIbKY 3TO OTAENBHBIM pPAaAMOKAHAN, 3TO MO3BOJWIO NOAHATH B HEM
CKOPOCTh MEPEJAYM JAHHBIX BIBOE 32 CUET YMCHBIICHHS ACBHALMA CUTHAJA, HE
MOTEPSIB MPHU 3TOM JNANbHOCTH. [Ipy 3TOM OCHOBHOW paaumokaHan 1 moxer
MpOAO/XKATh OOCTY)XMBAaTh JAPYrHe MaTYMKHU, MPUHUMAA OT HHUX CTaTyChl H
TPEBOTH.

VYka3zanHbie paguokaHaibl 1 u 2 pa3sHeceHbl MO YacToTaM sl obecreueHus
MaKCHUMaJIbHO OBICTPOTO M HAACKHOTO (DYHKIIMOHUPOBAHUA 000X KAHAJIOB.

[IpueMHUK COAEPKUT MO MEHBIICH MEpe ABA PAAUOMOAYJIS, B YACTHOCTH

RFM-monynu (Radio Frequency Module), onuH W3 KOTOpBIX 3ape3e€pBUPOBAH
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JMIIb 711 CO3AaHUS OTAENBHOTO JlaTa-KaHaia 2, B KOTOPOM MPOUCXOAUT nepeaada
JAHHBIX OoJibIIMX O00BEeMOB. BTOpol paauoMoaylsib 3aHUMAETCS MOCTOSHHBIM
OOMEHOM C JIpyTMMH JATUUKAMHU (CTATyChl/TPeBOTH). TakkKe NMPUEMHUK COJICPIKUT
OJIOK TMPUHATHA PEHICHUH 3, KOTOPbIA OCYILECTBJISIET YNPABJICHUE MPUEMOM
JaHHBIX Yepe3 Jara-KaHa 2.

JlaTyuk BBIMOJHEH Ui Tepedayd CUrHajga TPEeBOM B OTBET Ha
MEPUOANYECKHUI 3aMpoc cTaTyca JaTuhka OT MNPUEMHUKA, MEPUOJUYHOCTh U
WHTEPBAJI OTIPABKH OTBETA OMPEACIAIOTCS MPEIBAPUTENIbHO. Takke HaTuvMK B
JAHHOW CHCTEME BBITIOJIHCH JJIA MPEKpaIleHns Mepeaadd AaHHBIX WA OTIPaBKH
3ampoca K MPUEMHUKY MPH OTCYTCTBHH OTBETA OT MPHEMHHKA HA CUTHAJI TPEBOTH
B OTBET.

Cnoco0 nepenaun AaHHBIX C MOMOIIBIO YKa3aHHOW OECIPOBOJAHON CUCTEMBbI
0€30MacHOCTH peanm3yeTcs CclaeayrommM obpazoM. Mexay JaTuukoM H
MPUEMHUKOM 4€pe3 OCHOBHOW pajiMokaHayl |1 MOCTOSIHHO OCYIECTBISIETCA OOMEH
JAaHHBIX W/WJIM aHOHCOB TE€peIaBacMbIX JAHHBIX MYTEM OTIPABKHU CTAaTyCOB W/WJIH
CUTHAJIOB TPEBOTH B COOTBETCTBUM C YCTAaHOBJCHHBIMH MpaBUJIAMH U
TpeboBanusMHU. [Ipu 3TOM MOCTOSHHBIM OOMEH AAHHBIX O0ECIEUMBACTCA OJHUM
paauoMOyJieM MNPUEMHUKA C HUCIOJIb30BAHUEM OCHOBHOTO paavokaHanga 1, a
AaKTUBALIMA JlaTa-KaHaia 2 ¢ MOCAeayoeh nepeaadei 60bnx 00bEMOB JAaHHBIX
o0ecneunBaeTCs BTOPbIM PAIMOMO/TYJIEM MMPUEMHUKA.

CornacHo ®wr.l, yepe3 yka3zaHHBIM OCHOBHOM paauokaHan 1 ¢ mOMOIIBIO
curHana Tpesorun «Data Pending» natuuk mochliaeT K MPUEMHHMKY 3ampoc O
HEOOXOAMMOCTH Tiepeaadyu JaHHBIX uepe3 OTAeHbHbIM Aata-kaHan 2 (tam 101).
Curnan TtpeBoru «Data Pending» BKIIOYaeT ONUCAHUE TUIMA JAAHHBIX,
WH(POPMAITUIO 0 KOJMYECTBE JAHHBIX M WX Pa3Mepe, KOJe TPEBOTH, C KOTOPOH
CBSI3aHBI ATH JIAHHBIE.

Jlanee ¢ momoniplo 0J0KAa NMPUHATHS PEUICHUWNA 3 MPUEMHUK MOCHLIAET K
natuuky curaan (aran 102) o:

- HAYAJIC MCpCaadn JaHHbIX, UJIN



- MOBTOPHOHM TMepeaaue 3ampoca Ha MCHOJIb30BAHUE Jara-KaHaja 2 4depe3
HEKOTOpOE BpeMs (KoMaHaa «Wait»), uiun

- YJQJICHUH JTAHHBIX U CHATHUHM 3ampoca (koMmanaa «Delete»), unu

- BPEMCHHOM CHATHM 3ampoca A0 MOJYUYEHHUS OTACIbHOM KOMAaHABI OT
npueMHuKa (komanaa «LongWait»).

[Ton HauasioM mnepegayv JAHHBIX HMEETCS B BHAY TO, UTO NPUEMHHUK
MOCKIIAET KOMAH/y IAaTYMKY HA4aTh CEAHC CBSI3M HA JaTa-KaHajie 2 s nepeaadu
nmansaeiX (Enable send, stan 103).

[TopTOpHas mnepenaua 3ampoca HAa HCMOOJb30BAHME JaTa-KaHajga 2 4epes
HEKOTOpOE BpeMsA (KoMaHaa «Wait») OCYILECTBIISETCA B ClIydae, €Clid JaTa-KaHa
2 B JaHHBIA MOMEHT 3aHAT W MPEAYyCMATPUBACT MOBTOP MOMBITKA MEpeaauu
JIAHHBIX 4epe3 3 CEKYH/IbI.

VYnanenue naHHBIX W CHATHE 3ampoca (komaHaa «Delete») ocyiecTisercs
B Cllyyae, €CJId JaHHbIe AJis MPUEMHUKA HE MPEJCTaBJIAIOT MHTEpeca (mocie
MPOBEPKU MPUEMHHUKOM AHOHCA JAHHBIX), U MPEITyCMATPUBAECT YAAICHUE JAHHbIX
JAaTYUKOM, CHATHE 3alpoca C €ro CTOPOHbI U YCTAHOBJICHUS CTaTyca YCHEIIHOM
nepesayu JaHHBIX.

BpemeHnHoe cHaTHE 3ampoca A0 MOJYYEHUA OTACIbHOM KOMaHAbI OT
npueMHuKa (komanja «LongWait») ocylecTBIsieTCs B Cliydae, €ciau coOpajach
OoJibllIasg ouepe/ib 3aMpoCOB HA MEpeaady, u MpeayCMaTPUBAET CHATHE 3aMpoca Ha
JJAHHBIH MOMEHT U BOCCTAHOBJICHHE 3aMpoca WIM MOCJE OTACIbHON KOMaHJIbI OT
MIPUEMHUKA, UJTK TIOCJIE MOSIBJICHUSI HOBBIX JAHHBIX.

Jlroboe M3 yKa3aHHBIX PEUICHUWNA Cpa3y OTHPABISETCS JATUYUKy B
JIOMIOJIHEHUE K OTBETY HA TPEBOTY.

[Tocne noyiyueHus cUrHajga O Hayaje Mepelaud JAHHBIX JAaTYMK HAYMHACT
nepenaBaTh JaHHbIE yepes3 nara-kaHai 2. [lepen HayasioM nepeaaun AaHHBIX YEpeE3
JlaTa-KaHald  BBIMOJHAIOT  CHUHXPOHHU3AIMIO MyTEM  Mepeayd  JaT4YuKOM
uH(pOpMAITUK O TIOJIOKEHUW JaHHBIX B TaliM-cioTe K mpueMHuKy (3tam 201).
Takxe mepen HayajoM Mepelaud AaHHBIX YEpe3 AaTa-KaHayl 2 JAaTuuK Mepenact

uH(}OPMaLIKIO 0 pa3Mepe M KOJIMUECTBE MAKETOB, KOTOPHIMU OyAET OCYIIECTBICHA
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nepenava panueiX (3ran 202). Jlanee natuvk mepenaeT AaHHBIE Yepes3 JaTa-KaHail
2 HempephiBHOM cepuei makeToB aaHHbIX (dtambl 104, 105). JlaTuuk MoOKeT
nepeaBaTh JaHHBIC Yepe3 Jara-KaHaja 2 HEIPEPHIBHOM CEpHeH MaKeTOB JTaHHBIX
KaK B OJJHOM OKHE, TaK M B HECKOJIBKHX IOCIICIOBATEIIFHBIX IMTPOHYMEPOBAHHBIX
okHax. [Ipu mepemade B HECKOIBKHMX IMOCICIOBATCIBHBIX OKHAX JATYHK IepeaacT
MIPUEMHUKY MaKCHMaJIbHBIH HOMEp MakeTa, KOTOPBIM OyJeT mepeaaH B A TOM OKHE,
nepen nepeaayen OKHa.

B xoHIle mepemaun JAHHBIX MPHEMHUK IOCBHLIACT 3alPOC ¢ KOHTPOJbHBIM
KOJIMUECTBOM IAKETOB JIJIs MOATBEPIKACHUS IMOJHOTH Iepenadn gaHHbIX. [locie
MTOATBEPIKACHNAS KOHTPOJIBHOI'O KOJMYECTBA MAKETOB M TOrO, YTO JAHHBIC OT
JlaTyuKa NepeaaHbl MOJHOCThIO, TO €CTh MPOU3OIILIO 3aBEPIICHUS TEKYIIECH ceccuu
nepeaayd JaHHBIX, Jara-KaHain 2 OCBOOOXKAAETCA MUIA CIEAYIOMIEH CeCcCHH
nepeaaun AaHHeix (9tan 106). B crnydyae BO3HMKHOBEHMS OIIMOKH WA OIIMOOK
JUIS KQXKJOrO CeaHca Mepeayd MpoucXoauT He Oojiee 5 moBTOPOB OKoH. Ecnm
ITOCJIC BCEX MOBTOPOB €CTh HEMPHHATHIC MAKETHI, TO CECCHA OyACT MOBTOPSTHCS B
JnanpHelmeM. J[aTduk, mociie OKOHUYaHMS CECCHHM IePeIaun TaHHBIX, IEPEXOIUT Ha
padoTy uepe3 OCHOBHOM paarokaHain 1.

JIJIst BOCCTAHOBIICHHS IPUHATHS CEPHU MMAKETOB JTAHHBIX, ITepeaada KOTOPBIX
Obljla TIpepBaHa, B OTBET HAa CHTHAJ O Hauajie Nepeiadyd JaHHBIX IPHEMHHK
coo0IIaeT AATYMKY aJpec MOCJIeAHEro MPUHATOro OaiTa OT Hayajga mMaccuBa 0e€3
MPOIYCKOB FUIM HUYETO (HYJIH) sl Iepeaady JaHHBIX OT Havala MacCHBa JAaHHBIX
1 JaTYUK HAUMHACT Tepeaady MOCISTHEr0 MPUHITOTO OaiTa.

OnmcaHHbBIM BBIIIE CIOCO0 B OecnmpoBOAHOM cHCTeMe O€30MacHOCTH
MPUMCHSCTCA TPEUMYIICCTBEHHO JUIA Tepeaadd JaHHBIX (ororpaduueckux
M300paKCHHM, CHACIAaHHBIX JAaTYUKOM (TakWe JIaHHBIC OOBIYHO HMEIOT
OTHOCHUTENIbHO Oonbioi o0beMm). OmHako Takod Crnoco® MPUTroAeH M A
nepenaun (HanioB TECTOBBIX JMAHHBIX WK (PAiIOB C MPOMMBKONH MPOTPAMMHOTO
obecneucHus M (aitnop ¢ xypHajaMu coObITHH (J1or-chaiimel) U T.4. B ciyuae
OTHpPaBKH psAAa TOCJIECAOBATEIBHO CJHACIAHHBIX JaTYHKOM hoTorpaduaeckux

M300paXCHUH BO3MOXKHO (HDOPMHUPOBAHWE AHWMAIIMK WJIH YIPOIEHHOTO BHUIEO,
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YTO TIO3BOJIUT B PE3YJIbTAaTE YCTAHOBUTH/TIOATBEPANUTH (DaKT Yrpo3bl M TPOIECC
BTOP>KEHHUSA, IPYTUX MPECTYITHBIX AEUCTBUM.

CornacHo ®wur.2, BcA ceccHs Mepeaud JaHHBIX OONBIIOro odbeMa uepes
Jara-KaHai 2 OT HavaJia 10 KOHIA OCYIIECTBIAETCS CASTYIOMMM 00pa3oM.

Ceccusi mepenauu AaHHBIX OONBIIOr0 OObEMa LEIUKOM MW MOJHOCTHIO
MPOUCXOANT Ha JaTa-KaHaje 2, 6e3 TMOMBITKY Mepexo/1a Ha 000 Ipyror KaHail.
Tonbko 3aBepIMB WK MIPEPBAB Mepeaavy, JaTIMK MEPEXOTUT Ha OCHOBHOM KaHAI
1 1 mpogomkaeT cBOIO OOBIYHYIO PadoTy.

Ha w™omeHT mepemaun pgarta-kaHan 2 TIOJHOCTBIO — 3aKPEIUIIETCS
HUCKITIOUATEITFHO 324 JaTYUKOM W TPUEMHUKOM, JAPYTrO€ YCTPOWCTBO B JAHHOW
CHUCTEME HE MOXKET B 3TO BPEMs 3aHAMATh JlaTa-KaHaJl.

Pa3zmep makera B TeueHHWE OJHOTO CE€aHCA TepeAavd MOCTOSIHHBIA, HO IS
KaXI0H Tiepeaud OH MOXKET BbIOMpaTbcs M3 cooOpaxkeHWit yno00CTBa,
BO3MOKHOCTEH JaTdyWka ¥ ONTUMAJIBHOCTH Tiepedaud  (BPEeMs/KOJUUYECTBO
omn60k). Jma STM8 (MUKPOKOHTPOJIIEP, HA KOTOPOM TOCTPOEH JATUMK) celuac
HCIIOIB3yeTCs (PUKCHPOBAHHBIN pa3Mep B 50 6aliT, TOoT pa3Mep BEIOpaH UCXO/IS U3
MaKCUMAaJIbHO BO3MOXHOTO MaKeTa Jyis paauoMoayis (54 6aiita JaHHBIX).

B ceccun nepcaadyn AaHHbIX 00BIIOTO 00BEMA HCITIOJIB3YHOTCA CIICAYIOMINC

KOMaH/Ibl:
17 - mc_TakeMySynchro  (Ilepemaua wnpopmamuu o0  cBoei
CUHXPOHM3AIINH );

106 - mc_TransferInitiate (ITompiTka HauaTe Nepeaauy O6ydepa ¢ TaHHABIMHA);

107 - mc_SendInitiate (Hauano nepenaun okHa TaHHBIX);

108 - mc_TransferData (ITepenaua coOCTBEHHO AAHHBIX);

109 - mc_EndOfSend (IIpoBepka HemOCTaBICHHBIX MTAKETOB);

110 - mc_EndOfTransfer (3aBepiienre nepeaaun Oydepa ¢ JaHHBIMH).

Ha »tane cunxponmszanuu (3tan 201), TO ecTh mepen HavaloM Tepeauu
JaTYMK TiepenaeT WHGOPMAIUIO O Hayaje CBOETO CjoTa (BpeMs, MPOIISAIISe OT
Hauajia c¢jiota), B komanae mc_TakeMySynchro (17). Ornpaska uaer 25 pa3 B

OJHY MOCBUIKY, 0€3 MOBTOPOB, KAXK/bIH pa3 3HaAUCHUE OOHOBJAETCS, A0 TEX MOP,
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MOKa MPUEMHMK HE TOATBEPAMUT MPHHATYI0 mHpopMmarmio. Jlatunk mockutaer 25
OJIMHAKOBBIX TOCBUIOK (HE OJHY Ml Ty K€, a KX pa3 ¢ aKTyaIbHBIM BPEMEHEM
cMeleHus). B cnydae HemojydueHus OTBETa HM Ha OJHY M3 25 MOCHIJIOK, AaT4YMK
MPOJOIKAET CECCHUI0 TEPEAAUM, TaK KaK 3TO BaXKHO i nepeaaun. [IpueMHUKY
naHHas uHQpOpMaIAS HY)KHA TOJBKO TPHU HCIOJIb30BAHWW XOIITHHTA JaTa-KaHalia
2, 9TOOBI TEPEKITIOYaTh YaCTOTy CHHXPOHHO C JAaTYMKOM. PacCHHXpOHM3AIUs
0oJiee 4eM B 3 MC MOKET MTPUBECTH K MOTEPE MAKETOB B MOMEHTHI MEPEKITFOUYEHUA.

Jlanee cnenyeT 3Tan WMHULMAIM3ALMUA ceccuu mepenaun 202 - komaHna
mc_TransferInitiate (106). Ha panHoM »sTame pAaTyuk cooOmaeT oOIIyio
uHpOpMaIMIo IS Tepenadu: TUMN TepenanHod wmHpopMammu (M300pakeHHE,
MporpaMMHOE OO€CMEeUeHUE, JIOTH, APYroe), HOMEpP NEPEAAHHOTO MAcCHBA, €ro
pa3Mep, pa3Mep MakeToB U CHEHUATBHO NIl N300paKEeHUN JOMOJHUTEIIBHOE TIOJIe
- HOMEp TPEBOTH, C KOTOPOH CBSI3aHO AAHHOE M300pakeHue. Eciiu mpueMHUK yike
JI0 3TOT0 MOJyYaj 3TOT MACCUB JAaHHBIX (HOMEpa COBNAJAIOT), HO MPOLECC ObLI
NpepBaH, JJs HSKOHOMHUM BPEMEHHM OH MOJXKET COOOIIMTh MJATUMKy aapec
MOCJEHEr0 MpUHATOr0 OaiTa OT Hauajla maccuBa Oe3 mpomyckos. MHaue, B
OTBETE OTIPABJISAET HYJW WIM HAYETO, TOTJA JATUMK HAUYHET TIepenady OT Havaia
MacCHUBa.

B cayuae ykazanus B oTBeTe aapeca OailTa, OTJIMYHOIO OT HYJS, JATUUK
HAUMHAET Mepefayy ¢ MakeTa, B KOTOPbIM BXOAUT 3TOT OalT (M3-3a pa3HOro
pasMepa makera WHGOPMANHS MOXET TOBTOPATHCS MO HECKOJBKUM IOCIECTHAM
OaliTam), MJIM C TTaKeTa, KOTOPBIKM CIEAYET Cpa3y 3a yKa3aHHBIM OalTOM.

3ampoc oTmpaBigeTca ¢ 25-10 moBTopamMu. B cllyuae HemosydeHHs OTBeTa
ceccHsl mepeaaun HeMEJICHHO MPeKpaIaeTcs.

Jlanee, HE3aBUCHMMO OT TOro, C Hauajla MaccuBa NEpeaaBarh, WIH C
OTIPE/CIICHHOTO MECTA, BECh MACCHUB Pa3MEuUacTCs HA YAHKU B COOTBETCTBHUH C
aHOHCHUpOBaHHBIM pazmepoM mnakera. Yank (Chunk, ¢ anrnmiickoro moss) - 3To
(dbparmeHT MHpOPMAITUK, KOTOPBIH HCIOJB3YyeTCs BO MHOTHX (opmarax (daiiios,
MPEUMYIIECTBEHHO MYJIbTUMEIUHHBIX. KaXkapiid (hparMEeHT COACPKHUT 3aroJIOBOK,

KOTOPBIM YKa3bIBAET HEKOTOPHIE MAPAMETPbl, W CJCAYIOIIYIO 33 3aroJOBKOM
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MEPEMEHHYI0 00J1acTh, COJEPXKANIYyI0 JaHHbIe. YaHKW HYMEpYyIOTCA JBYMS
OaiiTamMu, MOATOMY TEOPETUUYECKUI MAKCUMAJIbHBIA pa3Mep MaccuBa I MaKeTa
50 OGaitt (STMS8) moxker ObiTh 3276750 Oaiit (HemHoro Oombme 3 MO). Jlance
JATYMK OMPEAESIETCS C pa3MepoM OKHA, KOTOPBIM 3aBHCHT OT pasMepa
BHyTpeHHero Oydepa. Takxe, s COXpaHEHUA OT3bIBA Mepenadu (4ToOBl MOXKHO
OBIJIO €€ OTepaTUBHO MPEPBATh B Clydyae HEOOXOAUMOCTH), BpEMsI TIepeaaun OKHA
HE JOJ/OKHO TipeBbimath 5 cek. Ilpm mepegaue opHoro makera 18 mc, 3To
cooTBeTcTBYeT 277 makeraMm. Ilostomy BBIOMparoT pasmep okHa He Oojee 300
MaKETOB.

MoxHO He pa3OuBaTh mepeaavdy Ha OKHA, a BCE OTIPABJIATh OJTHAM OKHOM.
Takoli BapwaHT TOXKE BO3MOXEH, TOTJA TOBTOPHI HEOOXOJUMBIX TIAKETOB
MPOU3BOAATCS TOJBKO B KOHIIE BCErO MAacCHMBa UM MX MOXKET ObITh He Oosice 5. B
ciaydae ¢ OKHamH, MOBTOPOB MoxeT ObiTh S*N, rme N - koamdecTBO OKOH. C
OKHAMH BBHIXOMWUT OOJiee paBHOMEpHAsA, ympasisiemas repeaada ¢ 0osee BBICOKOH
TapAHTUEN JIOCTABKU.

Hanee cnenayet stan nepeaauun okHa 203. B Hauane kaxxaoro okHa (Okno 1,
OxkHo 2...0kHo N) natuvk aHOHCUPYET CTapT npoliecca koManaoi mc_SendInitiate
(107), sran 204. B komaHie epeaacTca MaKCUMAJIbHbI HOMEp MAKEeTa, KOTOPbIH
Oyner mepenaH B aaHHOM okHe. [lpyw 3ampoce TOBTOPOB NPHUEMHHK MOKET
3ampamuBarh OO0 MaKeT OT Havasla MacCHBa J0 YKa3aHHOTO HOMEpa TaKeTa, He
BBIITIE.

AHOHC Tak)Xe HJeT C 25-10 MOBTOpAMH M B CiIydae HEMOJYUYEeHHS OTBETa
ceccus Tiepeaaur HEMEIJICHHO TTPEKpaniaeTcs.

[Ipu mnonydeHWm TOATBEPKICHUA JaTYMK HAYAHACT O€3 TIOBTOPOB,
MTOATBEPIKACHNN U TIay3 «CHIIMAaTh» YaHKH ¢ TTOMOIIBI0 kKoMaH el mc_TransferData
(108) axx mo mepeaauu aHOHCHUPOBAHHOTO PaHEE MAKCHMAJbHOTO IaKeTa OKHa
(atam 205). 3aeck nenecoodbpasHo (HO He 00g43aTeNbHO) CO3AaHne OKHA He OoJiee 5
cek - 350 makeroB. B mpoilecce nepenaun OKHA JATYUK «TIyXOW» W HE CIyIIaeT

KOMaHAbl OT IIPUCMHHUKA, H, COOTBCTCTBCHHO, HUKAK HC MOXKCT OTPCArupoOBaTh HA
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MONBITKA CO CTOPOHBI NPHEMHHUKA, €CIM TaKOBBIE OyayT, A0 CaMOro KOHIIA
IepeIaul OKHA.

ITocne 3Toro, maTumMK CHpamyBacT y TPHUEMHHKA, YTO IPUEMHHUKY yIaIOCh
MPUHATH A0 3Toro MoMeHTa (3tam 206). 3anpoc aenaeTcss ¢ MOMOIIBIO KOMAaH/IbI
mc_EndOfSend (109).

Ecimn kommuecTBO HEOOCTABJICHHBIX MakeTOB, MeHbIlle 4yeM 20% ot
MIEPEIAHHOTO OKHA, MOYKHO MEPEXOIUTh K CICAYIOIMIEMY OKHY W BKIIFOUHTH B HETO
3ampariMBacMble JJIA MOBTOpa makeThl. MHade, €CTh 5 MOMBITOK IS MOBTOpA
HEJOCTABJICHHBIX TakeToB. Eciau mocne S5-# mombiTkn octaerca 20% wm Gonee
HEJIOCTaBJICHHBIX ITAKETOB, CEAHC IepeIaur IPEPHIBACTCA.

Taxke, TPpUEMHHK MOXET B OTBET Ha 3TOT 3alpoc TPEOOBATH 3aBEPIICHUS
CECCHH TMepeIauH.

Hanee cnenyet stan 3asepiienns ceccun 207. Ceccust Bceraa 3aBepiiaeTcs
komangoi mc_EndOfTransfer (110). B Heil mepenaercs pe3yiabTaT, ¢ KOTOPbIM
3aBepIIMIAch ceccus (yCnex/Heyaada, IpUYMHA HEeYaul), KOJHUSCTBO IMMOBTOPOB
(CyMMapHO 10 BCEM OKHAaM) W KOHTPOJIbHAS CyMMa JIId HaJa)KHBaHUS MEXaHH3Ma
nepenaun. Ecnm ceccust Obuta pa3opBaHa 0 3aBEpIICHHS TEpPeaadH, BCE PAaBHO
OTHpaBIsACTCS B KOHIIE 3Ta KOMaHJA C YKa3aHHEM NPHUYHH SKCTPESHHOIO
3aBepIcHUs (TpeOOBaHUE CO CTOPOHBI IMPHEMHHKA TAKXKE SBISICTCS MPUUHHON H

MOKET MOCTYNUTh HA JJI0O0M 3Tare nepeiayn).
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dDopmyJia

1. Cnoco®6 nmepemaud  JAHHBIX  JATYUKOM  OECOPOBOJHON  CHCTEMBI

0€30MacCHOCTH, KOTOPasi COCTOUT W3 MO MEHbIICH Mepe OJAHOrO JAaTUuMKa H
MPUEMHHKA, COCAMHEHHBIX C TIOMOINBID PAJAUOCBA3H, CIOCOO BKJIIOUACT:
MOCTOSTHHBIA OOMEH JAaHHBIX W/WJIA aHOHCOB MEPE/IaBAEMbIX JTAHHBIX MYTEM
OTMPABKHU CTAaTyCOB W/WJIM CUTHAJIOB TPEBOTH YE€pPe3 OCHOBHOW pajMOKaHas
MEXKy JAaTYUKOM W MPUEMHHUKOM, OCHAIIICHHBIM MO MEHBIIEH Mepe ABYMs
PaaIMOMOMYJIAMH, BBIMOJHEHHBIMHU € BO3MOXKHOCTBHIO — OCYILIECTBJICHUS
MOCTOSTHHOTO OOMEHA JAHHbIX M aKTUBALIMEH OTAEIBHOTO JaTa-KaHajaa s
Mepelayu JAHHBIX C UCIOJIb30BAHUEM OJIHOTO M3 PAJUOMOAYJIEH, KOTOPhIi
HE WCHOJIB3YIOT JJii OCHOBHOIO PpaJUOKaHajla, W OJIOKOM MPUHATHS
pELIEHN, TPUUYEM 4Ye€PE3 YKA3aHHBIA OCHOBHOW PAaAMOKAHAI C TMOMOIBIO
curHazna tpeBoru ( «Data Pending») natuuk mochuiaeT K MPUEMHUKY 3aIpoC
0 HeoOXOIMMOCTH TEepedauyd JAaHHBIX 4YEepe3 OTACNbHBIA JaTa-KaHall, C
MOMOIIBI0 OJIOKA TPUHATUS PELICHWA NPUEMHUK TMOCBUIAET K AATUUKY
CUTHAJ O:

- HayaJie nepeaaun JaHHbIX, WIH

- TOBTOPHOM mepeaaye 3ampoca Ha MCHOJIb30BAHWE JaTa-KaHaja 4depe3
HEKOTOpOE BpeMs (komMaHa «Wait»), uiu

- YJIQJICHUH TAaHHBIX U CHATHUM 3amnpoca (komanaa «Delete»), unu

- BPEMCHHOM CHATHM 3ampoca [0 MNOJYUYEHHUS OTACJIbHOW KOMaHIbl OT
npueMHUKa (komana «LongWait»),

MOCJI€ MOJIyYEHUA CUTHAJIa O HAadaJie Mepe/lauyd JAaHHBIX JIAaTUMK HAYMHAET
nepeiaBaTh JAHHbIE Yepe3 JAaTa-KaHaJl HEMNPEPhIBHOW Cepuel MaKeToB
JIAHHBIX, PUYEM B KOHIIC IEPEAAUYM JAHHBIX MPUEMHUK MOCHLIAET 3aMpocC C
KOHTPOJIbHBIM KOJMYECTBOM TAKETOB JJii TOATBEPKACHUSA TOJHOTHI
nepelayd  JaHHBIX, TMOCHE TOATBEPKIACHUA KOHTPOJBHOTO KOJIMYECTBA
MAaKETOB U TOTO, UTO JIAHHBIC OT JIATUMKA MEPE/IaHbl MOTHOCTHIO, AaTa-KaHaJ

OCBOOOXKIAETCSA I CICAYIOIIEH CecCHM TMepeaaud JaHHBbIX, a JAaT4HK,
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MOCJIC OKOHUAHWA CECCHH TIepe/lau JaHHBIX, MEPEXOUT Ha paboTy depe3
OCHOBHOM paJIMOKaHAJI.

. Cnoco60 mepemaum  JaHHBIX — AATYMKOM  OECMPOBOJHOM  CHCTEMBbI
Oe3omacHoCcTH MO 1.1, omauyarwwiniica mem, ymo N BOCCTAHOBJICHUSA
MPUHATHA CEPUH TAKETOB JAHHBIX, TIepeaaua KOTOPhIX ObLTa MpepBaHa, B
OTBET HA CUTHAJI O HAyYaJie TMepeaun JAHHBIX TPUEMHUK COOOIIAeT NaTIYUKy
aJpec MOCJIeIHETO MPUHATOTO OaliTa OT Hadaia MaccuBa Oe3 IPOITYCKOB HJTH
HUAYETO (HYJIH) JUIS TIEpeIaur JaHHBIX OT Ha4yaja MacCHBa JAHHBIX U TaTYHK
HAYMHAET TIepeIavy MOCISAHETO MPUHATOTO OakTa.

. Cnoco60 mepemaum  JaHHBIX — AATYMKOM  OECMPOBOJHOM  CHUCTEMBbI
0e3omacHOCTH Mo 1.1, omuuarowuiica mem, umo curaan tpeporu («Data
Pending») BKIIOUaeT onucaHue TUMA AAHHBIX, HHGOPMAIHIO O KOJNIECTBE
JAHHBIX ¥ UX pa3Mepe, KOJ TPEBOTH, C KOTOPOM CBSI3aHbI 3TH JIAHHBIE.

. Cnoco60 mepemaum  JaHHBIX — AATYMKOM  OECMPOBOJHOM  CHUCTEMBbI
OezomacHocTH 10 1.1, omauuarowuiica mem, umo TiEpe] HadaIoM
nepeqadn aHHBIX Yepe3 JaTa-KaHall BHITTOJHIIOT CHHXPOHU3AIUIO TTyTEM
nepeaaun JATYMKOM WHGOPMAIMHA O TOJIOKCHWH JAHHBIX B TalM-CIOTE K
MPUEMHUKY.

. Cnoco0 mepemauum  JaHHBIX — AATYMKOM  OECMPOBOJHOM  CHUCTEMBbI
Oe3zomacHocTH 1O 1.1, omauuarowuiica mem, umo T1iepen HadaIoM
nepeqaund JaHHBIX dYepe3 JaTa-KaHal JaT4uK TepenacT WHGOPMAIHIO O
pasMepe M KOJIMYECTBE MAKETOB, KOTOPHIME OyIE€T OCYIICCTBIICHA Tepeaava
JAHHBIX.

. Cnoco0 mepemauum  JaHHBIX — AATYUKOM  OECMPOBOJHOM  CHUCTEMBbI
oeszomacHocTd Mo 1.1, omauuarwwuiica mem, ymo 1aTUNK TEpPeaacT
JAaHHBIC Yepe3 JaTa-KaHaJl HEMPEPHIBHON CEpHel MaKeTOB JAHHBIX B OJHOM
OKHE WJIM B HECKOJIBKUX TOCTIE0BATEIIBHBIX MPOHYMEPOBAHHBIX OKHAX.

. Cnoco60 mepemauum  JaHHBIX — AATYUKOM  OECHPOBOJHOM  CHUCTEMBbI
O0e3zonacHocTd no 1.6, omauyawwuiica mem, uymo TpU Tepenadye B

HCCKOJIBKHX IIOCJICAOBATCIbHBIX OKHAX OAaTYHUK IMICPCAacT IIPHCMHHKY
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MaKCHMaJIbHBIM HOMEP TMaKeTa, KOTOPhIM OyAET NmepeiaH B 3TOM OKHE, Mepe
nepenayen OKHa.

8. Cnoco0 mepenauum  JAaHHBIX — JATYMKOM  OECMPOBOJHOM  CHCTEMBbI
OoezomacHoct 1o 1.1, omauuawwuiica mem, umo B Ccllyyae
BO3HUKHOBEHHUS OIIMOKH Il KQXKJOro CeaHca Mepeiayd MPOUCXOJIUT HE
0oJiee 5 TOBTOPOB OKOH.

9. Cnoco®0 mepemaud  JaHHBIX  JATYUKOM  OECOPOBOJHON  CHCTEMBI
0€30macHOCTH MO 1.8, OMUIUUAWWUIICA MEM, UMO CCIH TIOCIIE BCEX
MOBTOPOB €CTh HEMPUHATHIC MAKEThl, TO ceccusi OyAeT MOBTOPATHCS B
JAIbHEUIIEM.

10.Cnoco0 nmepenauum  JaHHBIX — JaTYAKOM  OECIPOBOAHOM  CHCTEMBI
Oe3omacHOCTH MO 1.1, omauyawwuiica mem, umo nepenaBaeMbie JaHHbBIC
MPEACTABIISIIOT co00# Mo MeHbIel Mepe oauH (HoTo-(haiiT u/uam TeCTOBBIE
JIAHHbIE, W/WJIA TPOIIMBKU MPOTPAMMHOIO OOCCIEUCHUS W/WU *KYPHAJIbI
cOOBITHH (JTOTH).

11.becnpoBoaHas cucteMa 0€30MAaCHOCTH, KOTOPasi COAEPKUT MPUEMHHUK U TIO
MEHbIIIEH Mepe OJMH AATUHK, MEKLy KOTOPBIMH €CTh OCHOBHOHM paAnoKaHa
¢ TDMA wu oTaensHBIM 1ara-KaHall, BBIIIOJHEHHBIM C BO3MOKHOCTBIO
HEMPEPLIBHON TMepelaud JIAHHBIX, MPU ATOM YKa3aHHbIE PagUOKAHAJIbI
Pa3HECEHbI MO YacTOTaM, a MPUEMHUK COJICPXKUT MO MEHbIICH Mepe IBa
PaguoOMOMYJiA, OJMH W3 KOTOPBIX 3ape3€pPBUPOBAH TOJBKO AJiA CO3JaHUs
OTACNIBHOTO JaTa-KaHana, U OJIOK NPUHATUS PEIICHUH, BBIMOJHCHHBIA C
BO3MOYKHOCTBIO YIIPABJICHHUS IPUEMOM JAHHBIX Uepe3 AaTa-KaHaJl.

12.becnipoBoanas cuctema 6e3onacHoctv no 1.11, omauuawwaaca mem, umo
JATYUK BBIMOJIHEH JJid TepeJayd CHUTHAJla TPEBOTM B OTBET Ha
MEePUOAMYECKHH 3ampoc cTaryca JaTyuKa OT NPUEMHUKA, MEPUOUYHOCTh U
WHTEPBAJI OTIIPABKU OTBETA OMPEACIAIOTCS PEABAPUTEIBHO.

13.becnipoBoanas cuctema 6e3onacHoctv no 1.11, omauuawwaaca mem, umo

JAaTYWK BBIIIOJIHCH MJId IPCKPAIICHHUA IICPCAAYH AdaHHBIX HJIHM OTIIPABKH



3alpoca K IMPpUCMHHUKY IIPpH OTCYTCTBHHM OTBCTA OT IIPHUCMHHKA HAa CUI'HAll
TPCBOI'H B OTBCT.

14.becnipoBoaHas cuctema 6e3onacHoctd 1o 1.11, omauuawwaaca mem, umo
nepeaaBacMbie JTAaHHBIE TPEACTABIAIOT COOOM MO MEHBIIEH Mepe OJWH
doTo-aitn w/miM TECTOBBIC MAHHBIE, W/WW TIPOIIMBKH TMPOTPAMMHOTO

obecrneyeHus U/Win KypHajibl COObITUN (JIOTH).
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OTYET O IATEHTHOM IOUCKE  [lomep espasuiiciofi sazsku:

(crarns 15(3) EATIK v npasuo 42 [1aTeHTHOH MHCTPYKIMH K

EATIK) 202192293

A. KITACCUDPHUKALIMA INTPEJMETA U30BPETEHHA:
HOo4Ww 80/02 (2009.01)
HO4W 12/00 (2009.01)
HO4L 29/06 (2006.01)
HO4L 29/08 (2006.01)
GO8B 25/10 (2006.01)

Cornacno MexayHapoaHo# maTeHTHO#H knaccudukauuu (MIIK)
b. OBJIACTb INTOUCKA:

ITpocMOTpeHHas NoKyMeHTaLus (cucTema Kaaccuduxauun v uuaekes: MIIK)

H04W 12/00-12/06, 40/00, 72/00-72/04, 80/00-80/18, HO4L 1/00-1/18, 12/00-12/40, 29/00-29/08, GO8B 25/00-25/10, GO6F 7/00-7/04,
11/00-11/14, 15/00-15/16, 17/00-17/30, HO4B 7/00-7/10, GO6K 7/00-7/01

DnexTponHas 6a3a NaHHBIX, HCMOJIb30BABLIASCS NPU NOUCKE (Ha3BaHKe Gasbl U, ECIIH, BO3MOXKHO, HCITONb3YEMBIE ITOUCKOBBIE TEPMHHBI)

ESP@CENET, K-PION, PAJ, RUPTO, USPTO, WIPO, GOOGLE
B. JOKYMEHTBI, CYHUTAIOLUUECS PEJIEBAHTHBIMU

Iﬁér@ropuﬂ* CCbUIKY Ha JOKYMEHTbBI ¢ YKa3aHUEM, TII€ 3TO BO3MOXKHO, PEEBAHTHBIX YacTeH OTHOCUTCS K MYHKTY Ne
' A US2012/154126 A1, (COHN A. W. et al), 21.06.2012 1-14
A RU2555866 C2, (COHU KOPITOPEMIIIH), 10.07.2015 1-14
A US2010/0031110 A1, (SEOK J. A. et al), 04.02.2010 1-14
A KR100562644 B1, (POSCO), 20.03.2006 1-14
A US10,492,068 B1, (AJAX SYSTEMS INC.), 26.11.2019 1-14

El’ MOCAEAYIOIWIME JOKYMEHTHI YKa3aHbi B NPOJOKCHUH

S «T» - Oonee NO3AHKMI TOKYMEHT, Oy OIMKOBAHHBIH [10C/E NaThl TPUOPHTETA U
TIPUBEAEHHBI JUIS NOHUMaHUA H300peTeHUs

«X» - IOKYMEHT, UMEIOIMI Hanbonee ONMM3KOE OTHOIIEHHE K NPEAMETY NMOHCKA,
NOpoYalIUi HOBU3HY WJIM W300peTaTeNbCKHI YPOBEHB, B3ATLIA B OTAEIBHO-
CTH

«Y» - IOKYMEHT, HMEIOMMI Hanbonee GIW3KOE OTHOWIEHHE K MPEAMETY NOUCKA,
nopoyalHii U300PETATENbCKHIT YPOBEHL B COYETAHUH C APYTHMH JOKYyMEH-
TaMmit TOM Ke KaTEropuM

«&» - AOKYMEHT, SBJISIOILUICS NAaTEHTOM-aHAIOrOM

«L» - TOKYMEHT, TPUBEICHHbIH B APYTHX LEAAX

P ©co6bIe KaTEropUn CCLITOUHBIX IOKYMEHTOB:

«A» - JOKYMEHT, ONPEAeNAIONit 06Luii yPOBEHb TEXHUKH

«D» - TOKYMEHT, NPUBEACHHBIH B €BpasuiiCKoii 3asaBKe

«E» - 6onee paHHHH JOKYMEHT, HO OMTyONHKOBaHHLIH Ha JATy NOAAYH

eBpa3uICKOi 3asaBKH UM NTOCIE Hee

«O» - NOKYMEHT, OTHOCAIIHHCS K YCTHOMY PACKpPBITHIO, YKCIIOHUPO-
BaHHIO U T. 1.

"P" - 10KYMEHT, Ony6IMKOBaHHBI O AaThl NOJAYH €BPA3UNCKOH
3asBKH, HO NIOCAE JAThl HCMPALIMBAEMOr0 NpHopHTeTa”

JlaTa npose/ieHus narenTHoro noucka: 26/11/2021 .

Y NOTHOMOYEHHOE THLIO:
3amecTUTETb HauaibHUKA OTAE/Ia MEXAHHKH,
(U3UKK U 3IEKTPOTEXHUKH M.H. KOcynos
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