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MacBpeTeHWe OTHOCKMTCA K cnocobam W
YCTPOWCTBaM aganTUBHOIO KaHanbHoro

KOOMPOBAHAA AN cUCTEM CBS3W. [peanoxeH
KaHanoHLIA  Kogep, WMEHLWMWA  CBEPTOYHbIE
Kodepel, NOAKMIOYEHHbIe MapannensHo  Wnu
nocneaogatensHo. KaHansHeA kofdep CoaepxnT
nepsoii Kogep AN KOOUMPOBAHWMA BXOAHLIX
WMHPOPMAUMOHHBIX ~ GWTOB,  NepemexuTenb,
WMEIOWMIA  3anoMUHalollee  YCTPOWCTBO W
reHepatop WHAEKCOB, ANA WaMeHeHWA nopaaka
MHAPOPMALMOHHBIX GWTOB COMMAacHO 3aJaHHOMY
cnocoby, BTOpOW Kogep ANd KoAMpOBaHWA
BBIXOAHOIO CUTHANa nepemMekuTens, nepsoe M
BTOpOe YCTPOWCTBA  3aBeplueHWs  ans
aaBeplieHMs GMNoKOB  JaHHbIX  BXOAHBIX U
BBIXOAHBIX MHDOPMALMOHHBIX BUTCB NEPBCIO K
BTOPOro KOAEPOB, reHepaTop OCTATOUHLIX BUTOB
ONs 3anoMWHaHMA  OCTaTOuHbIX — BWTOB,
WCNONB3YEMBIX B 3aBepLUeHAW Groka JaHHbIX, W

KOHTpoOnnep, U nepeknioyaTtens 4ng ynpasneHus
WM3NOMKEHHOWA BbIWE Mpoueaypor. TexHUYeCcKWi
pesynetar, OdOCTUraemblid NpW  peanusauun
3a8BNEHHOA TPYNMbl W3oBpeTeHWd, cocToUT B
obecnedveHnn pasHblX CKOPOCTel KOQUpOBaHWA W
CHUXEHUA CNOXHOCTKW dekogepa. 10 ¢. 1 32 a.n.
¢-nbl, 13 un., 9 Taén.
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{67) Abstract:

FIELD: communication systems.
SUBSTANCE: channel coder provided with
parallel- or series-connected  convolution
coders has first coder for coding input data
bits, multiplier incorporating memecry device
and index generator for varying order of
data bits according to desired method,
second coder for coding multiplier output
signal, first and second completion devices
for completing data blecks of input and
output data bits of first and second coders:
residual-bit generator for memorizing
residual bits used to complete data block;
controller and switch for controlling
above-described procedures. EFFECT:

varying-speed coding and facilitated
decoding. 42 cl, 13 dwg
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MaobpeTeHne oTHocuTcA K cnocobam wm
YCTpOWCTBaM a4anTUBHOTO KaHanLHoro
KOAMPOBAHWA OMA CUCTEM CBH3W, B YaCTHOCTU K
cnocofbam KM ycTpoWcTBaM  aAanTMBHOMO
KOAMPOBAHWA ONA WCMONb3cBaHUA B nepejade
pedn 1N AaHHbIX.

Typbokogep, UMEOWWA napannensHy 1
nocnefosatencHylo  CTRYKTYPY,  dopMupyeT
CMMBOMbI YeTHOCTWM M3 GnoKa JaHHbLIX BXOOHbIX
N-WMHCpMaALUUMOHHEIX GUTOB C NOMOLWLKO OBYX
MPOCTLIX KOMMOHEHTHBLIX (MKW COCTaBNSAOLWMX)
kopepoB.  YKasaHHblA  kogep  uononbayet
PEKYPCUBHEIA  CUCTEMATUYECKWA  CBEPTOMHLIA
(PCC) ko4 B KadYecTBe KOMMOHEHTHOro (uUnv
COCTaBRMALWErD) KOAA.

dur. 1 npeperaeBnaet GNok-cxemy obbI4HOMG
naparnnensHoro TypboKoaepa, packpbiBacMoro B
natreHte US 5 446 747. B T1ypbokodepe
cornacHo ur.1 nepemMexurens 12 pacnonoxeH
MeXAy MNepBbiM W BTOPEIM  KOMMNOHEHTHBIMU
kogepamu 11 1n 13. lMNepemexuntens 12 nMmeer
pasmep, 3KBWBaNeHTHbIA anuHe N 6noka AaHHbIX
BXOAHbIX WHDOPMaLNOHHBIX 6uToe, "
BUOOU3MEHSET nocneaoBarensHocTL
WHPOPMAUMOHHEIX  BUTOB, NPUHAMaEMbIX BO
BTOPOM KOMMOHEHTHOM kofdepe 13, ans
CHUKEHUSA KOppenauun Mexay outamu. dur. 2
npedcTaBnser 6nok-cxemy 0OBbIYHOTO
nocnenoBaTensHoro Typbokoaepa, TaKKe
UMelLWero nepemexuntens 12, nogknyYeHHLIA
MeXay nNepBblM W BTOPBEIM  KOMMNOHEHTHBIMU
kodepamu 11 1 13.

YkaaaHHble Bhile Typbokoaepbl hopMUpyHT
Typbokoa Ans MCnonb3oBaHWA B KOCMWYECKOR
cBA3KU. HecMmoTpsa Ha To, YTo AnuHa K Kojosoro
OrPaHNYEHUA B KOMNOHEHTHLIX Kodepax 11 1 13
Kopo“e ANWMHBI OBLIMHOTO CBEPTOMHOIO KoAa (T.e.
K=9), nepemexutens 12 WCNONL3yeT O4YeHb
BonbLUyD NamaTh, YTO AaeT oYeHb ANUTeNbHYHo
3ajepxKy BO BpeMA OeKoAWPOBaHWA.

our. 3  npegctaenger  Gnok-cxemy
TypbogeKkonepa Ana AEKOOMPOBaHUA BbIXOAHOMO
curHana napannensHoro Typbokoaepa,

M3obpaxaemoro Ha chur.1 “ Takxe
pacKpelBaeMoro B nateHte US 5446 747, dur4
naobpaxaer Grnok-cxemy Typbodekodepa Ans
JekoanpoBaHua BbLIXOAHOrO curHana
nocnegosaTensHoro Typbokoaepa our.2,
npednoxeHHoro BeHeneTTo B cTaThbe XKypHana
IEEE 3nektpoHuke Jlettepc, Tom 32, 13, MOHb
1996 .

MapannensHeld  Typboaskcagep dwur. 3
3HAYMTENBHO NoBLILLAET pabovne
XapakTepucTUKM € TOYKM 3peHWs  4YacToThl
nosasneHna owubok no Gutam (YOB) nytem
HEeOAHOKPaTHOrO  AeKOAWMPOBaHWS  BXCAHBIX
JaHHBIX B Orokax [AaHHBIX € NOMOLLLID
anropuTtmMa  UTepauWVoHHOMO  AeKOOUPOBaHKA.
MepemexTens 323 noBbILAST BO3MOXKHOCTb
nenpaeneHns oWnBoK nyTem pacnpeleneHus
OWNBOYHLIX  KOMBMHALUWA nakeTHbIX OLWWBOK,
KoTopble He 6k MCNpaeneHel  NepBbIM
fexopgepom 319, Ao ucnpaBneHus oWMbBoYHBIX
KOMOMHALMIA NakeTHbIX OWMOOK BO BTOPOM
Oekogepe 327.

WTepauoHHbIM [EKOAMPOBAHNEM HA3LIBAKOT
HeoOHOKpaTHOE  AEeKogupOBaHME  CUMBOIOB,
KoTopble GbINM KOOMPOBaHE! NO onpejeneHHoR
npouenype, C TMOMOLWbBK  NOnNy4YaeMoid B
peayneTare BHellHel MHopMaLnW, U aTo aeT
BO3MONHOCTE  A0BUTECH  NPEBOGXOAHLIX
XapakTepucTuK AeKoAMpoBaHWSA. ANropuTMamn
nTepaLnoHHOro JekoguposaHua aenawrtca BI1A
(BbIXOAHOW nNporpaMMHO-pean3cBaHHbIN
anropuTm Butepbu: CM. Marepuansl
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KoHdpepeHuun |IEEE 0o TPaHCNOPTHOW TEXHWKE,
cTp. 941-944, mai 1993), 1 MAB (Anroputm
MaKkcumarnsHOW anocTepuopHOA BepOATHOCTU!
cm.: 3anuckn IEEE no Teopun nHcbopmaumun, cTp.
429-445, Tom 42, 2, mapT 1996). BINA asnsaeTtcs
Moaudukaumned anroputma Butepbun, koTopbli
JaeT BblXOAHOW curHan nporpaMmupyemMoro
pelleHUa 1 MOXKET CBOAUTL K MUHUMYMY YacToTy
ownbok komoBoro cnoea. C Opyrod GTOPOHH,
MAB MoXeT ©BOOUTL K MWHWUMYMY JacToTy
olWnboK B CUMBONMAX.

B fdekofepe cornacHo Mur. 3 BbIXOAHblE
curHansl Yk U Yo, YCTPORCTBA BOCCTAHOBMNEHWA
BbIKMHYTOA  Toukn 313  aeBnqawTcs
COOTBETCTBEHHO Yy W Hynem™, ecnv CcuMBen
YeTHocTM  Yx  MpWHUAMaKT  OT  MepBoro
KOMMNOHeHTHoro kodepa 11 dwmr1;, ©n oHu
ABMNAOTCH HyNeMm W y , COOTBETCTBEHHO, eCru
CUMBOMN YeTHOCTW Yy NPUHAMAKT U3 BTOPOro
KOMMOHEHTHOTO koaepa 13 chur.1.
Z k+1 SIBNFETCH CUMBONOM NpOrpamMMupyemoro
pelleHUsn, Ucnone3yemblM B KaYecTBe BHelLHel
WHbOpMaUMM B anropuTMe  WTepalWoHHOro
KOAWPOBAHWA W BO BXOAHOM GUTHane Ans
AeKoAWpoBaHWS Ha crefylollem sTane.

OKOHYaTENEHLIR 3afaHHLIA CUMBOI
nonyyawT TOrga, Korga  Zy+q NoABeprakoT
annaparHomy pelleHmio. Pabouve nokasarenu
Typbokoaepa 3aBuCAT oT paamepa
NepemMexuTens, CTPYKTYpbl Nnepemexuvtens u
4ucna WTepauWoHHbIX AeKOAMPOBaHWHA.

CornacHo dur. 1 Typbokogdep coaepKuT
nepeMexmnTents 12. Mepemexurens 12
0ofBycnoBn1BaeT BbINOMHEeHWe
KOAMPOBaHWS/ AeKoaMpoBaHNg B Bnokax AaHHbIX.
Takmm  obpa3oMm,  cCrnoxHOCTE  Typbokoda
nponopuuoHansHa  Npow3BedeHWIo  pasmepa
bnoka pJdaHHblX namatu, Heobxognmoro Ons
Nepeoro M BTOPOrO WTEPaLMOHHBLIX JeKoAepoB
319 K 327, naobpaxaemeix B pur.3, 1 yucna
COCTOAHWIA KOMMOHEHTHBIX KOJOB AN NepBoro 1
BTOPOrO  KOMMOHEHTHLIX kodepoB 11 M 13,
Typbokoa He MOXEeT NpUMeHATLCA B nNepefade
peyn U AaHHbIX Mo NPUYKMHE WCNOMb3OBAHUSA
oveHb BonblUMX BGroKOB JaHHbIX. YBenudeHue
yMcna CoCTOAHMA KOMMOHEHTHBIX KOAOB AnA
Typbokogepa B LUenax ynydweHwsa paboyux
nokasateneid NPUBOAWNT K YCNOMHEHWIo nepsoro
W BTOPOro KOMMNOHEHTHbIX kKofepoB 11 1 13.

MoK NakeTHOR oWKMECKe B AeKoOepe cornacHo
chur.3 BbIXOAHOW curHan nepeoro
nTepaLmoHHOro Jekopepa 319 nmeet
KOpPenauunio, KoTopas NpensTcTBYeT HaaeKHOMY
JekogvpoBaHWMKD  BO BTOPOM  UTepalWOHHOM
Aekoaepe 327 Ha cnenylowem  srane
JekogupoBaHua. [losToMy B Uenom ©6noke
NPOUCXCOAT OWMBKK, N NX HEMNb3A UCMIPaBUTL Ha
crnenyoLlem srane nTepalnoHHoro
JekoAnpoBaHWA. B 3TOM KOHTEKSTE CTaHOBATCA
Bce Oornee HeobxoOuMmbIMW NepemMexuTens U
obpalleHHEId nepemMexuTens, KoTopble MOryT
pacnpefenaTe nakeTHble owubku B OAHOM

onoke DaHHbIX kona, noanexaiiem
UTEepaLnoHHOMY JeKoonpoBaHuIo Ges
Koppenaumuy.

Bnarogaps NpPEenMyLLECTBY HW3KCH

Koppenauuu NpowsBONeEHBIR  NepemMexuTens
noBbiwaeT paboyne nokaszareny typbokopa. Ho
new HeGonblloM pasmepe ©Gnoka  JaHHbIX
NPOW3BCINBHBIA nepemMexuTens nveet
orpaHuYeHMa no cBoed 3shdeKTUBHOCT B
OTHOLLEHWX pacnpefeneHna nakeTHLIX oLKMOoK
0e3 koppensuuu, W Ona Hero Tpebyetca

cnpaBovHas Tatnuua. MosTomy nepedavda pevun
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WM Nepefada G HU3KOK GKOpPOCTLIO Nepedaqu
TpebyioT Hebonblwoli paamep Gnoka JaHHbIX W
HebonblUoe YUCNC COCTOSHWA KOMMNOHEHTHOro
koga, uYTobbl CBECTW K MWHWMYMYy Bpems
3afepkd. [na nepegadyn pedn unu nepejayn c
HW3KOW CKOpOCThIO NepepadvM Takke Tpebyetcs
CTPYKTYPWPOBaHHEIA NepemeknTens. BrpaTtue,
obbIvHBIR  TYpboKkod HelenecoobpaseH Ans
nepeaaqu peu4n unm JaHHbIX n3-aa
HenpUeMnemMocT  ANWHBEl  OrpaHWyeHus
KOMMOHEHTHBIX KOOOB WM MC MPUYMHE KPYMHOro
nepemexuTens. Tem He MmeHee, Bce Gonebliee
Jucno  paspaboTok  HanpaenseTcs  Ha
peanuaaunio Kodepa W dexkcAspa ana cuctem
CBA3W C Y4YeTOM nNpeumMyLllecTB obLIMHOMO

TypBokoaa.
MosToMy  cywecteyeT  HeobXoOMMOCTb
coajaHua  Typbokopaepa ¢ pabodumu

noKasaTensamu, paBHeIMWU UMK Bonee BLICOKUMMU,
veMm y 0BblMHOrO kogepa B OBbIMHOW cUcTeme
cBfan. Takke cylWecTByeT HeoOXOAWMOCTh
CO34aHUA NepemexuTens C  XOPOoLWWMK
pabounmMu nokasaTenaMm, ¢ HeGonbLLIMM YMCNOM
COCTOAHWIA  KOMMOHEHTHOrO Koga W €
MWHMMAnNEHEIM - BpEMEHEM  3aepkKKi. XoTd
pabodne nokasatenn nepemexutens 12 cwr.1
WnNK 2 4na Wcnonb3ceaHWa B TypOoKodepe B
obuwem nponopuoHansHkbI paamepy
nepemexutens, pasmvep O6Gnoka agaHHbIX
TypboKkoga ABRMAETCA OrpaHWYeHHbIM. B atom

cryvae NpeanoYTUTENbHO MCnonL3aoBaTh
nepeMexuTens, KOTOpPbIA JOBOOUT Jo
MaKCUMyMma MUHUMAanNEHoe X3MMUHIOBO

paccTosHWe Typbokoga G TOYKM  3peHus
BnoyvHoro koga. Ana HebonbLWwKx 6rokoB AaHHbIX
MOMHO NPUMEHNTL CTPYKTYPUPOBaHHbIA
nepeMexvTens.

MosToMy 3ajava [JaHHoro uaobperteHus
3aknoMaeTcs B co3aHnM cnocoba v yCTpoicTBa
TypOGOKOOMPOBAHWS, KOTOPLIE MOTYT KOOMPOBATL
peyb W JaHHbIe ¢ HU3KOW CKOPOCTLIO Nepefadnt B
CUCTEME CBA3WN.

Hpyrod s3agadver JaHHOTO M3cOpeTeHKnd
fABnAeTcA coajaHwe cnocoba U YCTPoWcTBa
napannensHoro nnu nocneaoBarensHoro
TYPOOKOOMPOBAHWA, B KOTOPLIX AMaroHansHbIA
nepeMexmuTens UCNoMb3yoT ANA NepeMexeHns
BXOAHLIX [AAHHBIX HEe3aBUCUMO OT paaMmepa
Bnoka faHHbIX B CUCTEME CBA3MN.

Ewe opHa 3ajaqa JaHHOTO W3o0peTeHus
3aknovaeTes B co3faHuM cnocoba 1 yeTpoRcTBa
napannensHoro nnu nocnenoBarensHoro
TypOOKOOMPOBaHWA, B KOTOPLIX NEPEMEXNUTENL C
LUKMTUYECKUM  CMellgHWeM WCTMonbayloT  Ang
NepeMeXeHNa BXOLHLIX AAHHBIX HE3ABUCUMO OT
pasamepa Groka AaHHbIX B CUCTEME CBH3M.

Ewe oaHa 3ajava JaHHOTO WM300peTeHus
3aknodaeTcs B co3jaHnM cnocoba v yCTpoAcTBa
OnA nepejaYy ocTarouHblX OwToB M 6uToB
YeTHOCTH, COPMUPOBAHHLIX W3 OCTATOYHLIX
OwToB Ha KaHane, B YCTpPOWCTBe AN
KOOAMPOBAHWA CWUrHanoB peun W JaHHbIX B
TypBokoa.

Ewe opHa sajaqa faHHOro wa3obpeTeHus
3aknovaeTes B co3faHuM cnocoba 1 yeTpoRcTBa
LNS peryrnupoBaHusi CKOpOCTW nepeaaqn AaHHbIX
MyTeM BBIKMOLIBAHWA TOYKM B A3HHBIX W
WHbOPMaLMM  YeTHOCTH B YCTpoWcTBe  Ang
kopMpoBaHua B TypOokod curHanoB peyn U
JaHHBIX.

Ang pelweHns ykasaHHbIX Bollle 3ajad
npegnoxeH Typbokogep. Typbokoaep coaepxurt
MHOXKECTBO  KOMMOHEHTHLIX  KOAepoB  And
KOAMPOBAHWA BXCAHEIX MHPOPMALIMOHHEIX BUTOB
" AnaroHansHeIl nepeMexuTens,
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NOAKMHOMEHHBIA K BXOAHOMY MOPTY OOHOTO W3
KOMMOHEHTHBIX KOOepoB WU WMeloWwuidA tabnuuy
Ana 3anoMuHaHug WHgopmMalmMn o ctonbuax u
CTPOKax, COOTBETCTBYIOLWEA WM3MEHAEeMOMY
pasMepy ©Onoka AaHHbIX, ONS onpejeneHus
WHpopmaumm o cronbuax M CTpoOKax,
coOoTBEeTCTBYOWER pasmepy ©Gnoka AaHHbIX
BXOOHbIX WHMOPMALWOHHBLIX ©6WTOB, W Angd
JAvarcHansHoro nepemexeHus
WHpOPMaLVOHHBIX BWTOB.

CornacHo elle OAHOMY acnekry AaHHOoro
n3obpeteHna  npegnoxeH  Typbokoaep.
Typbokoaep COOEPKNT MHOXECTBO
KOMNOHEHTHBIX KOOEepoB AnA  KoOMpoBaHWA
BXOOHbIX WHDOPMALMOHHBLIX 6uToB "
nepemMexuTens ¢ LUWKNIKYeCKAM CMeLleHUem,
NOAKMIOYEHHBIA K BXOAHOMY MOPTY OOHOMO K3
KOMMOHEHTHBIX KOAepoB WU WMeloWMiA Tadbnuuy
Ana 3anoMvHaHWA WMHPoPMaLKUK © ckadkax W
nepexofax, COOTBETCTBYWOLEH W3MeHAeMOoMy
pasMepy Onoka AaHHbBIX, ONS onpejeneHus
WHPOPMaLMKM O  cKadkax W nepexogax,
COOTBETCTBYWOLER paamepy ©Onoka AaHHbIX
BXOOHbIX WHPOPMALMOHHBLIX ©6WTOB, W AN
BLIMOMHEHUS MEepeMeKeHns ¢ LUKIUYEcKUM
CcMeLleHneM WHAOPMAaLMOHHbIX BUTOB.

CornacHo elle OAHOMY acnekry AaHHoro

naobpeteHna npeanoxeH  TypBokogep.
Typbokcaep COOERKAT MHOECTBO
KOMMOHEHTHLIX KOOEPOB AnA  KOAWPOBaHWA
BXOAHbIX WHDOPMAaLMOHHBLIX 6umTOB,

nepeMexuTent, MOAKMOMEHHBIR K BXOOHOMY
NOPTY OAHOMO W3 KOMMOHEHTHLIX KOOEPCB, ANS
NepeMexeHns  MHOPMAUMOHHLIX — BKMTOB
COrMacHo pasmMepy Gnoka AaHHLIX KU reHepaTtopel
OCTaTOMHbIX Gutos no KONM4ecTByY
KOMMOHEHTHBIX KoAepoB Ans  Bnoknposkw
WHPOPMALMOHHEIX OWTOB OT WX BBEAEHWs B
KOMMOHEHTHLIE KOAEpbl B LIENAX 3aBeplueHus
Onoka AaHHBIX, AHanNU3WPOBaHKWA 3HAYEHWNA
3anoOMUHAaIOWMX  YCTPORGCTB B KOMMOHEHTHbIX
kopgepax W PoOpMMPOBAHWA OCTaTOYHbIX OUTOB
Ana saseplieHnA onoka BXOOHbLIX O8HHbIX.

CornacHo elle oaHOMY acnekTy daHHOoro
naobpeteHna npegnoxeH Typbokcaep. B
Typbokoaepe HeKkoTopoe MHOKECTBO
KOMMNOHEHTHLIX KOASPOB  KOAMPYeT BXOAHbLIS
WHpOpMaLUCHHEIE BUTHI. [Mepemexurens
NOOKNIYAKT K BXOAHOMY MNOPTY OOHOMO K3
KOMMOHEHTHBIX KOAEPOB [ANS NepeMexeHWs
WHPOPMALMOHHEIX  BUTOB COMMacHo pasMepy
Onoka AaHHBIX. Takoe Xe YMCno reHepatopes
OCTaTOMHbIX BUTOB, YTO WM YMCMO KOMMNOHEHTHGIX
KkofdepoB, Bnokupyet MHOPMaALWOHHEIE BUTEI OT
BBEAEHWA B KOMMOHEHTHLIE KoAepbl AnA
3aBeplleHna Onoka [JaHHbIX, aHanuaupyet
3HaYeHWs  3anoMUHalLWMX  YCTPOWCTB B
KOMMOHEHTHbBIX kopepax " reHepupyet
ocTarodHble OWMTEl Ans 3aBeplleHus Gnoka
BXOAHbIX JAHHbBIX. MNepBoe cpencTeo
BbIKMABIBAHNS TOYKM BbLIKWABIBAET TOYKY BO
BXOAHBIX MHDOPMAaLMOHHBIX BUTax Ha 3adaHHOK
ckopocTu. BTopoe cpefAcTBO  BbIKWALIBAHWA
TOYKN BBEIKWOLIBAET TOYKY B BBIXOOHbBIX CUrHanax
KOMMOHEHTHBLIX KOASpOB HA 3aJaHHOW CKOPOCTU
OnA  perynipoBaHUS  CKOPOCTM  Mepefaqu
KO4WMPOBaHHbIX OaHHbIX.

YnoMmsaHyTele  3adaun W npeuMyllecTsa
haHHoro waobpeteHwa craHoBATcA Gonee
OveBWAHLIMKW  MpK  NOAPOGHCOM  CNWCAHWK
NPeanoyTUTENBHLIX NPUMEPOB OCYLLECTBNEHWS
CO CCbIMKOW Ha npunaraeMble “epTexu, Ha
KOTOpPbIX:

chur.1 - Gnok-cxema OBbIMHOrO napannensHo
NOAKINKHYEHHOIo peKkypCcHUBHOIoO
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CUCTEMaTHUYEeCKOro Koaepa,

cpur. 2 - onok-cxema
nocneaoBartensHO NOAKMYEeHHoro
PEeKYPCUMBHONC CUCTemMaTh4ecKoro Kogepa,

ur.3 - Bnok-cxema obblMHOIC NapannensHo
NOAKNK4YEeHHOro peKypcuBHOIo
CUCTeMaTh-Heckoro gekodepa,

cpur. 4 - Gnok-cxema
nocneaoBartensHO NOAKMIOYEHHoro
PEKYPCHMBHOINO chcTeMaTtu4ecKoro gekogepa,

dur. 5 -  Bnok-cxema  NOAKNKYEHHOro
PEKYPCUBHOIO CUCTEMATUYECKOIO Koaepa
cornacHo nepBoMy MNpUMepy OCYLLEecTBNeHWS
AaHHOro u3obpeTeHns,

dur. 6 - OBnok-cxema NOAKMHOHYEHHOro
PEKYPCUBHOIO CUCTEMATUYECKOTO Kodepa
COrMacHoO BTOPOMY NpUMEpPy OcyLWecTBeHns
faHHoro maobpeTeHuns,

ur. 7 - OBriok-cxema  gMarcHansHoro
nepemexmntenda B Typbokogepe cornacHo
nepBoMy MNpUMepy OCYLUECTBNEeHUA AdaHHOro
naobpeTeHus,

chur. 8 - Bnok-cxema nocnefoBaTensLHOCTH
OeACTBUA nepBoro AnaroHansHoro
nepeMexeH1a B AMaroHansHoM nepemMekutens
bur.7:;

chur. 9 - Onok-cxema nepeMexuTend ¢
UMKNTMHYECKMM  cmelleHnem B Typbokoaepe
COIMacHoO BTOPOMY MPUMEPY OCYLLECTBNEHNA
AaHHOro u3obpeTeHns,

cour. 10 - Bnok-cxema nocnefoBarensHoOCTM
nedcTBum nepBoro nepeMexXeHns o
UUKMTUHECKMM CMELLEHMEM B NepemMexunTens ¢
LWKITUYECKM CMelleHreM dur.9;

dur. 11 - Bnok-cxema nocnegoBarensHoOCcTH
,D,el?ICTBVIﬁ BTOpOro nepemexXeHma ¢ UUKNUYeCKUM
CMeLleHWeM B nepemexutene Owur.7;

cpur. 12 - rpacpuk  XapakTepucTHK
Typbokopepa, paboralowlero  Ha  OCHoBe
npoMsBoNeLHOrCo KW BNoYHOro nepemexeHns,
OTHOCKHTENBHO  XapakTepucTuK  Typbokodepa,
paborallero Ha OCHOBE MNEPEMEXEHUA C
LUUKMUHECKMM  CMelleHWeM COrmacHO BTOPOMY
npuMepy OCYLEecTBNEeHMS [aHHOro
n3obpeTeHns; 1

dour. 13 - Bnok-cxema Typbokogepa cornacHo
npuMepam ocyLecTBeHns JaHHoro
n3obpeteHnda, onucbiBawoWaa reHepupoBaHue
OCTaTOMHbIX BUTOB W OTKWABIBAHUE TOUYKW B HUX.

Ana  AcHOCTW  onMcaHus  NpUMepbl
OCYLLecTBNEeHWS JaHHOIO M30BpEeTEeHNS ONUCaHLI
CO CCHIMKOW Ha napannenbHe NeAKNKYEeHHLIR
PEKYPCUBHLIA Typbokonep; npovne
KOHDUrypauum paccMoTpeHsl KaK
nocnegoBaTensHEIR pekypCcUBHEIR Typbokoaep.
dur5 wn 6 gaenawTca  OGnok-cxemamun
TypOOoKoaepoB COrnacHo npuMepam
ocyLlecTBNeHNs JaHHoro naobpeterHuns. Kogepsl
410 1 420 ABNAOTCH KOMNOHEHTHBIMW KOAEPaMM
ANA KOAWPOBaHWA BXOOHOMO MHAOPMALUOHHOMO
Bwta dy B CMMBON YETHOCTM Y M aHanorvuHbI
KOMMOHEHTHbLIM kogepam  chur.1 " 2.
OwarcHanksHbIA nepeMexurents 432 "
nepemMexuTens 434 ¢ LUKNWYECKUM CMELLEHUEM
ABMNAKOTCH NPU3HAKOM JAHHOMC n3obperteHnd m
HasbiBaloTCH "nepemexutenem 430", ecnu He
YKa3bIBAETCA KOHKPETHEIR NepemMexuTenb.

ObpaTtiMca K pur.5 n 6, nHpopMaLMOHHbIE
BUTbl dx OOHOBPEMEeHHO noJawT B NepBblA
KOMMOHeHTHLIA kogep 410 n nepemexnTens 430.
Mepemexuntens 430 wameHaeT nopaaok, B
KOTCpOM pacnonaralTcs  WHMOopMaUNoHHbIE
OUTBI, W NPegnouTUTEeNnsHO  ACBOOUT 40
MaKCUMyMma MUHUMATBHOS XSMMUHIOBO
pPaccToAHWE KOAWPOBAHHOR BbIXOOHOR
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nocnegoBaTensHOCTU Xk, Y,
COOTBETCTBYIOLER WH(OPMaLWCHHBIM  GUuTam
d k. BrnoKk AaHHblX, BBCAMMEIA B KaHankHLIA
Kkodep, SBNAETCH WAMEHSIOWNMCA No AMWHe,
NOCKOMBKY — BUT  KOHTPOMA  LUKNUYSCKUM
M3beiTouHeiM - kogom  (KUKMKY  w apyrme
ynpaensowme BUTel CYMMUPYIOT ¢ OaHHBIMU.
Ona NpuHYaUTENBHOrO OUKCHPOBaHWA ANUHEI
Onoka paHHbIX  Heobxogumo  gobaBnaTh
PUKTUBHBIE OWUTEI B 33aBMCUMOCTM OT pasHMUbl
Mexay pasmepom 6noka AaHHbIX W pasMepomM
nepemexuTens. Ho nockoneky 8TW OUKTUBHBIE
OUTEl HEe WMMEeloT OTHOLWEHWA K YNydWeHWo
pabounx nokasatened cuUcTembl, MNOSTOMY
KenaTeneHO CokpalleHwe WX uJucna. Takum
obpaaom nepemexutens 430 obecnedvvsaet
xopolwue paboune nokazatenn W HageKHyHo
paboTy He3aBMCMMO OT M3MEHeHW napamMeTpos,
OTHOCSALLMXCA K pasMepy 6roka AaHHbLIX.

$ur. 7 npegcraenger  Gnok-cxemy
AnaroHansHoro  nepemexutrens 432w
nepemexuTens 434 ¢ LUMKNUYECKUM CMELLEHUEM,
n3obpaxeHHbIX Ha ur.5 n 6 CoOOTBETCTBEHHO.
LwaroHansHbIA nepeMexunTents 432 "
nepemexutens 434 ¢ LWKITWYECKNM CMELLEHUEM,
W TOT W [OpYyrod, aHanusupyloT  cBoW
COOTBETCTBYIOLUE U3MEHAEMEIE paameptl 6noka
JaHHBIX MpK Npreme MHADOPMAaLNOHHEIX BUTOB K
BLIMONHAT ONTUMansHOe nepeMexeHue Ha
BXOAHbIX MHpOpMaLMOHHbLIX BUTax NocpeAcTBOM
OTHOCALLUMXCA K NepeMexuTeno napameTpos,
NMPUHKUMaEMbIX W3 KOHTpOnnepa  CUCTeMbl,
cornacHo peaynbTartamM aHanvaa pasmepa bnoka
JaHHbIX. AuaroHanbHeld nepemexurens 432 ©
nepemexuTens 434 ¢ UUKNUMYECKMM CMELLEHWEM
obbednHeHbl B OOHO YCTPCWCTBO B OMMcaHWM
npUMepoB OCYLLecTBNeHWA JaHHoro
n3obpeTeHns, HO TYPBOKOAEP MOKET KOHKPETHO,
W OTAenbHo, NpuUMeHsATbs NMbo AWaroHanbHos
nepemexeHue, nwéo nepemMexeHue c
LAKNNHYECKAM CMELLEeHNEM. Lanee
AnarcHansHbIA nepemexurens 432 7]
nepemMexmnTens 434 ¢ UUKIUUSCKUM CMeLLeHUemM
YNOMWHaIOTCA KakK "nepemexutens 430"

OBpatumca K cur.1,  pernctp 511
3anoMWHaeT curHan paamepa 6noka AaHHbLIX K
CUrHan Tuna nepemexuTens, NpUMHUMaeMbIA oT
KOHTponnepa  cucTembl (He  K300paxeH).
Tabnuvua JuarcHancsHoro nepemexeHus 513
3ancMmuHaeT Homepa M 1 N cTonBuoB 1 cTpoK B
matpuue, obecneynBalWwer — onTUManbHbe
XapaKTepUcTUKK gunaroHanbHOro nepemMexeHusa B
OTHOLIEeHWW pasmepa Bnoka AaHHBIX BC Bpems
OVarcHansHoro nepemMexkeHus. To ecTb oOHa
3ancMuHaeT K3MepeHHble 3HadeHus MxN,
KOTOpEIS obecnevnsaloT onTUMansHoe
AvaroHanbHoe nepemMexeHne VIHd)OpMaLI,I/IOHHbIX
OWMTOB C M3MeHAloWMMCA pa3mepoM ©Onoka
AaHHbIX. Ta6n|/||_|,a ANaroHanbHOMro nNepemMexXeHuA
513 BbIBOOMT 3HadeHWe MxN, cooTeeTcTBYOWEE
curHany pasMepa onoka JaHHbIX,
npUHUMaeMomMy M3 pernctpa 511. KoHTponnep
517 puarcHansHoOro nepememeHns npuHaMaeT
3HauveHre MxN 13 tabnuuel 513 guarcHansHoro
nepemexeHWs U popMUpyeT agpec CUMTEIBAHKUA
ana nepemexeHns WHAPOPMALMNOHHBIX BUToB
cornacHo sagjgaHHOMY CI'IOCOﬁy nepemMexxXeHns.

Tabnvua nepemekeHna 515 ¢ UMKNMYECKM
cMelleHUeM 3anoMUHasT napamMeTprl ckaukos P
" napameTps nepexodoe STEP,
OﬁeCI‘Ie'-IVIBaIOLLI,I/Ie onTManbHble
XapaKkTEepUCTUKK MepeMeXeHUs ¢ LUKNIWYSCKM
CMelleHWeM OTHOCUTeneHC paamepa  ©Onoka
JaHHBbIX  MHOPMALWOHHBIX OWTOB B cnydae
nepemMexeHWss G LUUKNUYECKUM CMeLleHUeM.

27193276 C2

RU



9.¢¢61L<Z NA

[ARS)

MapameTpbl ckaqkos P 1 napameTpel Nepexoios
STEP onpepensioT smnupudeckn. Tabnuua
nepeMexeHna 513 ¢ UUKITMYECKUM CMEeLLEeHUEM
BbIBOOWT napaMeTpsl P ] STEP,
COOTBETCTBYIOWME curHany pasmepa 6noka
JaHHbIX, NPUHUMaeMomy U3 permctpa 511,
KoHTponnep 519 nepemexeHns ¢ LAKITUHECKUM
cMeLlLleHWeM NpuHUMaeT napameTpsl P 1 STEP
1n3 Tabnuubl 515 nepemexeHus ¢ LUKIMYecKnm
CMelleHWeM KM opMUpYeT afpec CYWTEIBAHWA
Ong nepemeeHus WHQOPMaUMOHHLIX BUTOB
COMMAacHo 3aJaHHOMy Crnocoly nepemexeHus c
LUKMUYECKMM cMelleHneM. MynbsTunnekcop 521
npUHUMaeT  afpeca  CYWThIBAHWA  OT
KOHTponnepa 517 guaroHansHoOre NepemMeeHus
W KoHTponnepa 519 nepemexeHWa ¢
LUKMTMYECKAM CMeLleHneM U BuIBpaeT oanH 13
HAX B COOTBETCTBMM C CWrHanoMm Tuna
nepeMexurens, npUHATEIM U3 peructpa 511.
3anomuHalolwee ycTpoicteo 523 npuHMmasT
WHPOPMaLMOHHBIE BUTEI MOcNeAoBaTensHO Y
BbIBOAMUT WHDCPMALMOHHLIES OUTHI,
3anoMHEHHblE B agpecax CYWTbIBaHWA,
NPMHATBEIX W3 MynbTUNNekcopa 521, B
NepPeMEXeHHOM Nopsaake. 3anoMuHawlee
YCTPORCTBO 523 BLINOMHEHO G A0CTATOYHO
BonbLUOH eMKOCTLID, yTobhl BMeLlaTb
WHPOPMaUMOHHBIE  OWUTBl  ©  MakCUMalbHbIM
WM3MEHALWKMMCA pasMepom onoka AaHHbIX.

CTpyKTYpa, UMelLLasa TONLKC AWaroHansHLIA
nepemexutens 432 Ha dwur.7, copepmnT
cnepywlee: perucTp 511, Tabnuuy
AnaroHansHoro nepemexeHna 513, KoHTponnep
OnaroHansHoro  nepemeweHna 517w
3anoMyhHawWwee ycTporcTBo 523. C  Apyro
CTOPOHbI,  CTPYKTYpa, WMelLWas Tonebko
nepemexurent 434 ¢ UUKIMYECKUM CMELLEHNEM
Ha dur, 7, cogep:KuT crnegyowlee: pernctp 511,
Tabnuuy 515 nepemexeHWa ¢ LUKIWYECKAM
CMeLLeHWeM, KOHTponnep nepemeskeHns 519 c
LUKMTUYECKUM CMELLEHUEM W  3anoMuHalowee
ycTpoictBe 523, [Ona obeux CTpyKTyp He
TpebyeTca MynbTUMNeKcop 521 W curHan Tuna
NepeMeXnTens, ecni NPUMEHASTCA TOMbKO OfMH
TN NepemMeXxeHMUA.

Tabnuua guarcHansHoro nepemMexeHua 513
n Tabnuua nepemexeHna 515 ¢ LWMKNNYECKAM
CMeLLeHUEeM MOTYT COCTOATL K3 3anOMUHAIOLErO
ycTpoicTea, nogobHoro TM3Y wnun 3YTIB, unu
TIOTMHECKX yCcTpo#cTB B coMeTaHuu.
KoHTponnep guaroHansHoro nepemMexeHua 517
W KOHTpONMep nNepeMexeHns ¢ LUKIUYECKUM
cmelleHnem 519 moryT ObiTb peanuM3cBaHbl C
MOMOLLEK MOTMYECKUX YCTPOWCTB B COMETaHWU
Wnv ©  MNOMOLUBK Mpoleccopa  LUcpoBOro
curHana.

dur8 w9  u3oOpaxarT  BroK-CXxembl
NOCNeAoBaTENsHOCTH TUMWMYHBIX AMaroHanbHbIX
nepemexeHnd, c¢wr.10 wn 11 npeacraBnsoT
Bnok-cxeMbl  NOCNeaeBaTensbHOCTY  TUMUHHBIX
NepeMexeHniA G  LUKNNYECKUM CMeLLEHVEM.
I'Iepememmenb, OMUChIBAEMbIM HIXKe B KadecTBe
nprvMepa, UMeeT BXoaHoW Bydep.

ObpaTtMca K CTpyKType nepemexuntens 430,
n3obpaxaemMoro Ha ur.7, Janee onuckIBaloTCA
onepauuM AMaroHanbHorC  MEPEeMEXEHUA C
NepBoOW NO TPeTblo.

dur. 8 npeacrtaengeT cobol ONok-cxemy
nocneaoBaTensHOCTH onepayum nepBoro
OuaroHanbHoOro nepemexeHus. Ha dur.8 nepeoe
JnarcHansHoe nepeMexeHue COOEPKUT
Npouecc  NepeynopsacYeHusa  BXOOHOW
nocnegosaTensHocTH GUTOB B MaTpuue MxN.
[na nepBoro AnaroHansHoro nepeMeeHis, npu
npueme MHPOPMALMOHHEIX 6utce
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d k WHMOPMAUNOHHbIE ©WUTLI 3anoMWHaAKT B
afpecax old_addr[k] ona nocnegoeatensHoro
3anoMUHaHWE  WHPOPMALMOHHBIX BUTOB B
aanoMyHarWwemM ycoTporctee 523  (chur.?) w
onpegensot pasMmep k Gnoka AadHbiX, npu
onepaunm 611. 3atem npu onepaynn 613
onpeaenaArT napaMeTpel CTONOUOB K cTpeK MxN
BGnoka OAaHHbIX ans A1aroHansHoro
nepemexeHna. To ecTb AN BbINONHEHWSA
OVaroHansHoro nepemexeHns 3HadveHue MxN
HasHavaloT 13 Tabnuusl  gWarcHansHoro
nepeMexeHWa Ha ocHoBe pasamepa K AaHHbIX
BXOOHOro 6noka gaHHbiX. MHOXeCTBO 3HaqYeHUR
MxN MCXHO 3anoMrHaTh B CnpaBoYHCH Tabnuue
Ana nocnegyllero otéopa cornacHo paamepy k
BxogHoro 6noka padHbix. Jlubo onTumansHoe
3HaveHWe MxN MOXHO BLIMMGMNWTL COIMMACHO
pasamepy K BxogHorc 6noka paHHbiX. [lpu
onepauymm 615 onpepenswoT, paBeH nu 1
HauwbonblwuiAd odwuin genutens (GCD) M n N.
Ecnn GCD M un N pasBeH 1, TO agpecamu
NepBoOro  AWarcHansHoro  nepemexeHus
onepupyrT cneayLwmm ocbpaaom, npM
onepauun 617:

Ana (k=0; K <M x N-1, k + +)

new addrk]=(M -1-(k mod N)) x N +(k mod
N)...(1)

[Mocne HasHaJYeHWs ajpecoB B BbIXOOHOM
Oychepe B BMAe ypasHeHWd (1) BXxodHble
WHOpMaUUCHHEIE  BWUTHI,  3aMNOMHEHHEIE  BO
BXogHOM Dydbepe, nepemexaroT ¥ 3anoMUHaloT B
BbIXOOHOM Bydbepe.

Ecnt GCD M 1M N He paeeH 1, TO ecTb
[GCD(M, N)=1] npv onepaumm 615, TO
ONPefensioT, YTO NepeMexeHne npKr onepayum
619 He yvgaeTcn, W Npouenypy nNpekpalarT.

B nepBoM AWaroHanbHOM MNEepeMeXeHnN,
McXo4a K3 TOro, 4TOo NocnedoBaTenbHCCTh
JaHHbIX M = 6 U N = 5, 3anomHeHHaa B
old_adr[k], coctaensger {0 1 2 3456 7889
10111213 1415161718 19 20 21 22 23 24
25 26 27 28 29}, TO BblXogHasd
nocnegoBaTensHOCTE MEPBOrO  AWAroHansHoro
nepeMexurens, 3anomMHeHHas B new_addr(k]
BbIXxoAHoro 6ychepa, coctaengeT {26 21 17 13 9
02622181251 272319106 2 28 24 15
1173292016128 4}

BxofoHble [daHHble W BLIXOOHOW  cUrHan
nepBOro  AWAaroHanbHoro  nepemMexurens
TabynupyloT B mMatpuuax MxN cnegyrowum
obpazom (cMm. B Tabn. 1).

Ho yKasaHHoe  Bbllle  guarcHansHoe
nepeMexeHve OeACTBUTENEHC TOMBKO B TOM
cnyyae, korga GCD M 1 N paeeH 1. Ecnn GCD
(M, N} =1, Hanpumep, M = 6 M N = 6, 1O
nepeoe AunaroHansHoe nepemexeHue
HEBO3MOXHO, W Te Xe JaHHbIe NepenicLIBaT B
nopsifike, NpeacTasneHHom B Tabn. 2.

Bropoe " TpeTbe AuaroHansHble
nepemMexeHWs cogepxar MPoLecc NepecTaHOBKU
nocnegoBaTeNsHOCTU BXOAHLIX
MHdbopMaUMOHHEIX GuToB B Matpuue M xX N u»
obecrnedeHWe BO3MOXHOCTU  NepemMeKeHns
BXOOHbIX faHHbIX Heaaeucumo oT GCD (M, N)=1,
MmN =1.

$ur.9  wnncTpupyet onepauMilo  BTOPCro
AnaroHansHoro nepemexeHus. ObpaTtumed K
cur. 8, BTOpoe AWarcHancHoe nepemMexeHue
nepeynopaaodMBaeT BXodHble OWTel B MaTpule
M x N U oTHOCKUTCH K ODOMM crydasMm, Koraa
GCD (M, N) =1, n korga GCD (M, N)=1. Bo
BTOPOM AMaroHaneHOM MepemeskeHun npy Beoae
WHpOPMaLMCHHLIX BKUTOB d) MHPOPMaLMOHHLIE
BXOOHble OWTLl  3ancMuHaT B agpecax
old_addr[k] » onpeaensiwor pasmep k Gnoka

27193276 C2

RU



9.¢¢61L<Z NA

[ARS)

JaHHblX  npy  onepauymn 631, [Mapametp
ctonbuce W cTpok (MxN) ang avaroHansHoro
nepeMexeHns onpelensoT npu onepauum 633.
Mpw onepauynn 635 ajpecaMmn  BTOPOro
JWarcHarnsHoro  nepemeeHus  onepupylot
crneyoLwuM obpa3om:

ans (=0, <M;j+ +)

ana (i=0;i<N;i++)

new addr [i + j + N]=i +(m -1-{(i + ) mod
M)yx N...(2)

npW 9toM | W | [£aloT  npupaweHve
MEeCTOMNOMNOKEHWO Grioka JaHHbIX.

Mocne HasHayeHUs agpecoB BXOOHOMO
Oyhepa no ypaBHeHW (2) WHPOPMALWOHHLIE
BWTbl, 3anoMHeHHble BO BXOoAHOM Gydepe,
nepeMexawT W 3anNoMUHaT B BbIXOOHOM
Bychepe.

Bropo# AnaroHansHo nepemMexeHHsIA
BbIXOOHOW CKrHan, COOTBETCTBYIOWMA BXOOHCH
nocnegosatensHocty npu M =6, N =5, 1 GCD
(M, N)=1, nsobpaxeH B Tabn. 3.

Mpn 3TOM BXOAHYW NOCNeAcBaTelbHOCTL
npu M =6, N =6, n GCD (M, N) = 1 nepemexaioT
cnenyrowumM obpasom (CM.Tabn.4).

Mpn TpeTbeM AWaroHanbHOM NepeMeeHun
KOHTpOnnep AWarcHansHoro nepemexeHus 517
MOXHO BbINOMHWTL CrEAYIOLLMM 0Bpasom:

ans (j=0;j <m; j+ +)

ana (i =0; i <N;i++)

new addr [i + ] + N]=i +({i + ) mod M) x
N,...(3)

BXogHy nocnefoBatensHOCTE 3anoMUHaloT
B agpecax pacnpeleneHHOW namsatyh v 3aTem
nocrnefosaTensHO CYWTLIBAOT MO cTonbuam u
cTpoKam c NMOMOLLIO JvarcHansHoro
nepemexurena 432, JlnGo BXOOHYIO
nocnefosaTensHOCTL 3anoMUHAKT B NaMATH No
cTonbuamM W CTpoKam W CYMThIBaKOT W3 agpeca
Out 3a OWMTOM C NOMOLLBK AMarcHansHoro
nepemexmurensa 432.

OOpalleHHOe NepeMeXeHWe BbINOMHAKT B
nopsgke, obpaTHOM MNOPAAKY NepemMexeHns
BXOAHLIX JAHHbLIX.

Pur. 10 npencraenser cobol Grnok-cxemy
nocneaoBaTensHOCTH nepeMexeHua ¢
LUUKMTUYECKUM  CMelleHWeM  BbINONMHASMOro
nepemexmrenem 434 C LNKITUHECKMM
cmelleHneM. Onepaluns NepBOro nepemeKeHus
C UMKTUYECKUMM CMelleHWeM npeicTasnsaet
co6oli npoueAypy Nepeynopago-MBaHusa faHHbIX
B 33JaHHOM WHTepBane, cornacHO KOTOPRCH
BXoAHas nocnefoBaTensHOCTb
paccMaTpUBasTCH KaKk Lukn. Onepaung nepeoro
NepeMexeHna ¢ LMKNUYECKUM CMeLleHWeM
MOXeT nepeMexarb BXOLHYHO
nocrnefoBaTeneHOCTL HE3aBUCUMO OT €e AMNUHbI.

ObpaTmMmeA K cour.10, BXOOHbIE
WHpopMaUWCHHBIE BWUTEl di  3anoMyHaloT B
agpecax old addrlk] BxogHorc ©Oydepa, a
pasmep ©6noka JaHHBIX  onpedenawnT  npu
onepaumm 711, Tapametpsl P un STEP
onpefenslT npw onepauun 713. 3pecs P
fBNAeTcA nNapaMeTpoM MHTepBana cKauka,
onpeaensLLmnmM paboqne nokasaTenu
nepeMexuTens ¢ LUKNUHEcKMM CMeLLeHUeM, U
NoSTOMY ero  BEIBOAAT SMMMPUYEcKH And
OOCTUMKEHWA CNTUMAnsHOIO adahekra. MNomumo
atoro, STEP qengetcd napametTpoM And
CMELEeHUs JaHHbLIX W3 MECTOMOMNOMKEHWH, Ha
KOTOpOe Mepexop GAeMaH CKaYKoM C MOMOLLbIO
P, cneBa HanpaBo, WMNW cnpaBa Haneeo, W
KOTOpOE WUMEEeT 3HaYeHWe Lenoro yucna. 3arem
npu onepauun 715 onpedensatoT, SBNgeTca nu
GCD, oTHocawmnes K P unu SIZE, eguHULER.
Ecnun GCD (P, SIZE)=1, 10 npu onepayun 717

10

15

20

25

30

35

40

45

50

56

60

BbIMUCNAKOT agpeca MNepBoro NepemMexeHns c
LAKMTUHECKMM CMELLEHWEM:!

ong (i =0; i <SIZE; i + +)

new addr [i]=(p x i + STEP) mod SIZE. ., (4)

roe | fBNAeTcA napamMeTpoM,
npedctaesnAwwnmM  pasvep 6noka BXOOHLIX
AaHHBIX, WK pa3Mmep, ABMNAOWMIACH MEeHbLIMM,
yem pasmep Onoka BXOAHbLIX daHHbLIX B Npegenax
OT Hynda go SIZE, To ecTb YMcno anpeces, npu
aToM SIZE gBngetca pasMepom 6noka gaHHbIX,
p - HaTypanbHOe 4MCno, YACBNETBOPAKLES
yenoeuw GCD (SIZE, p) = 1, n STEP aBnsertca
LUensiM  YUCNOM WM YKasbiBaloWMM  WCXOOHYHO
TOMKY.

Hanpumep, nNepBblid, NepeMexeHHbli ¢
LAKITUHECKMM CMeLleHWeM, BbIXOOHOW curHan,

3aNOMHEHHEIR B new_addr[k] Sychepa,
COOTBETCTBYIOLLMIA BXOAHOM
nocnegoeartensHoctu  npu  SIZE = 30,

3ancMmHeHHon B new_addr[k] BxoaHoro Bydepa,
Tectb {0 123456789 101112 13 14
16 16 17 18 20 21 22 23 24 25 26 27 28 29},
aBnAeTcA cnegyownm: {011 22 314 256 17 28
9201122341526718291021213245
16 27 8 19}, ecnn P = 11 1 STEP = 0. BxogHyw
nocrneaoBaTenbHOCTL WM NMEpBYI0, NepemMexeHHYHo
C  UWKNHMYECKUM  CMeLleHWeM,  BbIXOAHYH
nocrneaoBaTensHOCTL YNopaA0YMBaloT COrMacHo
Tabn. 5.

Ho, ecnu GCD (SIZE, p) = 1 w1 p = 6, TO
nepeoe nepemexeHue o} LAKTNHECKAM
cMelleHUWeM He fBNAeTcs AeWCTBUTENbHEIM,
NOCKOIbKY NepernuvchLIBAKTCA Te Xe JaHHble.

Mcxoga wma Toro, 4to SIZE = 30 gna BxogHoH
nocneaoBaTensHOCTH, 3anoMHEHHOR B
nocnegoBaTensHOM agpece old_addrk]
nepeoHavaneHol namatk, P = 11, 1 STEP =0,
COOTBETCTBYIOLUMA NepemMexeHHbId  BLIXOOHOW
CWrHan, fBMAWKWAGH pe3ynsTaTtoM NepBoro
nepeMexeHWss ¢ UMKIWYECKAM CMeLleHWeM
cour.10, Oyget npedctaBneH kak cnegywlan
Hmke maTtpuga MxN (cm. Tabn.6).

Cxema  BTOpPOrc  NepeMmexeHWs ¢
LMKINHECKAM cMelleHneMm cbecneunsaet
nepemexeHWe B cnydae GCD (SIZE, p) = 1
COrMacHoO M3actpaxeHWwo Ha cwur.11. Bropoe
nepeMexeHwe G UUKIWYECKUM  CcMelleHWeMm

npeactasnaet coBonr npoueaypy
nepeynopsaoYeHua  OaHHbIX, MpW  KOTOPOWA
BXoAHas! nocnenoBaTensHoOCTL

paccmaTtpueaeTtca Kak marpuuya d x SIZE/,
npuyem CTPOKM noABeprawT nepBomMy
NepeMexeHnio ¢ LMUKNWYSCKM CMeLeHWeM, a
cTonbubl NogBeprarT GNoYHOMY MEePeMEXEHMIO.

$ur.11 npepcraBnser cobol Onok-cxemy
NocneaoBaTensHOCTU BTOPOro NepeMexeHns ¢
LVKMMYECKUM CMELLEHWEM, KOTOPOE SBMAETCH
npUMeHUmMelM Heaaeucmo ot GCD (SIZE, p) =1
unu =1. B onepauuK BTOpPOro nepemMekeHun ¢
LIKMTMYECKUM CMeLLeHnEM BXOOHbIE
WHPOPMALMOHHEIE  BWUTHl  3anNoMUHalOT B
nocnegosaTtensHoM agpece old_addrk] namaTtn
W npu onepauun 721 onpedenswT pasmep.
30ece  SIZE  gBnAeTca napameTpom,
YKasblBAOWKUM  pasMep  BXOAHbIX  [JaHHbIX.
MapameTpel P 1 STEP ana nepemexeHwsa ¢
LUKTMYECKUM  CMELLeHUeM onpedensaioT npu
onepauum 723. lpu onepauynn 725 appeca
BTOPOrO  MNepeMexeHWs ¢ LWMKNUYECKUM
CMELLEHWEM MONy4YaKT € NOMOLLLID YpaBHEHWS
(5):

d = GCD (P, SIZE)

ana(k-j=0j<d;j++)

ang addr [k] = ((P x i + STEP + j) mod
SIZE....(5)
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roe i v k HaxogAated B npegenax Mexgy 0 u
SIZE, j - napameTp agpeca B npefdenax ot 0 go
d, P - nmapameTp ckadYka AN BbINOMHEHWUS
NepemMexeHWss C LMKIMYECKMM CMelleHUeM U
STEP - napamerp, onpefensolWniA UCXOOHYIO
TOUKY NyTEM CMELLeHNa AaHHbIX, pasMeLleHHbIX
B COBOKYMHOCTM MECTOMOMNOXKEHWA, G NMOMOLLEHD
P cneea Hanpaeo WK cnpaea Haneso.

Woxonda ua ypaesHeHuns (5), (P x i + STEP)
npeAcTaBnseT onepauuio MNepeMexeHnsa ¢
UAKNHUYECKMM  CMelleHWeM W |  YKasblRaeT
onepaumio  GrnovHoro nepemexeHna.  SIZE
fIBNASTCA pasMepoM BXOAHLIX JaHHbIX, P
ABMAETCA HaTypantHblM YucnoM, U STEP
ABNAETCH LensiM YACNOM.

Ecnn SIZE = 30 w p = 11, TO BTOpPCH
NepeMexeHHbld, ¢ UMKIUYECKAM CMeLLeHWEM,
BLIXOAHOR cUrHan npeAcTaenaoT B MaTpuue M X
N (cm.Tabn.7 u 8), koTopasd aHancruyHa Taon.
8, Ho npu CGD (SIZE, p) = 1.

Mocne 3anoMMUHaH1A BXOOHOR
nocneaoBarensHOCTH B agpecax
pacnpeaeneHHoR namaTK JaHHble

nocneaoBatenbHO CHATBIBAKOT No cTonduam K
cTpokam MNOCPEACTBOM  MepeMexuTens  c
LUUKNuyeckum  cmelleHneM.  Jinbo  BxodHylo
nocnefoBaTenbHOCTL  NocnefoBaTenbHO
3anomMvHaloT B NamATk no cronbuam 1 cTpokam
W 3aTem CYMTbIBAIOT M3 agpecoB 6uUT 3a GuTom.

ObpallleHHoe nepemexeHue MOMNHO
BbIMONHATL B Mopsake, obpatHoOM nopaaky
nepemMexeHWa BXOAHbIX JaHHbIX.

Pur. 12 npeacraenaer rpaduk,
WNAOCTPUPYIOLLMIA paboune noKasarernu
nepemMexuTens ¢ UMKIMYSCKAM CMeLleHWeM,
NoAKMToYeHHoro  napannensHo  Typbokoaepy
CornacHo BTOPOMY NpUMepy OcyLLecTBneHWs
JaHHoro wna3obpeteHua. Ha rpaduke paHo
CPaBHEHWE LLIMPOKO WCMONb3yembiX BnodHbIX K
NpPOU3BOINBHBLIX nepemMexurenei c
nepemMexuTensM ¢ LUUKIUYECKUM CMeLlleHUeM C
TOMKM 3peHna YOB (YacToTel owmnbok no Guram)
cornacHo crneayoLm YCNOBUAM:
KoMnoHeHTHbIA koA K = 3, BxoaHol 104-61ToBbIH
Bnok JaHHbIX, BOCEMb nTepalMoHHbIX
JeKodupoBaHWA, ABYXMO3ULMOHHaA dasosas
moaynauua AMN$eMH » aononHuTensHblid Genslii
rayccee Wym (OBIMW). Kak ykasbiBaeTcq B cour.
12, OTHoweHWe Eb/No nepemexurena c
LUKNMYecKUM cMellleHeM cocTaenseT 3 A6, y
BnoyHoro nepemexwntens - 3.4 ob; npn YOB
10 73, MNosToMy  MOXHO  3aKNKOMWTL,  YTO
nepemMexuTens ¢ UUKNUYSCKUM CMeLLeHWeM no
CBOWMM XapakrepucTUKam npeBocxoanT GnovHbIi
nepemexuTens NpumepHo Ha 0,4 ab.

®ur.13 npegcraendetr cobol BGnok-cxemy
TypBokogepa COrnacHo npumMepam
OCYLWECTBNEHNA faHHoro MaobpeTeHus.

Obpatumca K chur. 13, nepBbld,
KOMNOHEeHTHEIR Kkodep 410 kogupyeT BXOOHbIe
WHpopMaLWCHHEIE BUTEI, Hanpumep, npyu K = 3.
MepemexunTens 430 nepemMexaet
WHbopMauMoHHble BUTbI No 3agaHHOMY Cnocoby,
4TOObLI TeM CcaMbiM BUWAOW3MEHWTbL NOPSAOOK
WHpOPMaUUCHHLIX BuToB. Mepemexutens 430
MOXHO OCYLLECTBUTL COrnacHo cur.7. B aTtom
cryyae OH GMOXEeT BbINOMHATL OAHO U3 NEPBOro
no TpeTbe AWaroHanbHbIX NepemeeHWn W
nepeoro no TpeTbe MnepemexeHWa c
LAKITMHECKMM CMeLLeHnem. Bropoi
KOMMNOHEHTHEIA kodep 420 koaupyeT BbIXOOHOR
curHan nepemexutens 430, Hanpumep, npyu K =
3.

MNepBLIA reHepartop ocTaTtodHbIX Butoe 450
COOePKMT  nepBbld  nNepeknwodaTens 455,
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NOOKMOMEHHBIA K BXOAHOMY TMOPTY MNEepBOro
KOMNOHeHTHOro  kodepa 410,  nNorndeckuia
anemeHt WCKIMIOYAKOWEE WNKW 451 ans
BbINonHeHua onepavnn ACKITIOYAIOWEE UITA
Ha  BLIXOOHBIX  CUIHanax  3anoMUHaROLWMX
YCTPOUCTE 412 1 413 NepBOro KOMMNOHEHTHOIO
kogepa 410 u reHepatop 6utce 453 ansa
reHepupoBaHWA curHana saBeplueHns Gnoka
JaHHBIX ~ COMacHO  BBIXOAHOMY — curHany
noruyeckoro snemeHta WCKIMIOYAIOLWEE WA
451 W gna nogadn curHana K nepeomy
nepeknovarteno 455 B nepBoM reHeparope
ocTatouHblX 6KUTOB 450 nepBbId Nepeknvarens
455 nogknwoHakT K NepBOMY KOMMOHEHTHOMY
kofdepy 410 npu 3aBeplleHU Bnoka gaHHbBIX K
ner 3ToM hOPMUPYIOT GCUrHan 3aBeplUeHUs
Onoka pgaHHbIX. BTOPOR reHepatop OCTaTOuHbIX
butoe 460 Brnovaer B ceba  BTOPOM
nepeknyarens 465, NOAKMOYEHHbIA K
BXOAHOMY NOPTY  BTOPOrO  KOMMOHEHTHOIO
kodepa 420, NOrnyecKkui anemMeHT
WMCKITIOYAKOLWLEE WMIM 461 ana BEINONHEHWA
onepauum MCKITIOYAROLUEE MM Ha BbIXCAHLIX
curHanax 3anoMuHalLWwmx yeTporcTs 422 n 423
BTOPOrO  KOMMNOHEHTHOro  kogepa 420 wu
reHepatop ©wToB 463 B COCTBETCTBUMM C
BLIXOAHLIM  CUrHANOM JOrMYECKOro  sneMeHTa
WMCKIMOYAIOWEE WNIA 461, dopMypytoLmnia
curHan aaseplueHws Gnoka AaHHBIX WU NO[aqn
cvrHana ko BTOpoOMy Mepeknwdatent 465 Bo
BTOPOM reHepartope ocTatouvHbiX 6&utoB 360
BTOPOA nepeknovatens 465 nogkmoyaleT Ko
BTOPOMY KOMMOHEHTHOMY Kooepy 420 npw
3aBeplleHMn ©Onoka fadHHelX M hopMUpyHoT
ChrHan sapeplieHnA onoka AaHHbIX.

MepBoe cpeACcTBO BLIKUOBIBAHWUA TOYKMA 470
BbIKMARIBAET TOYKY B MHDOPMAaUMOHHBLIX GuTax.
BTopoe cpedcTBO BbIKWAObIBAHWA ToOuKM 480
BbIKMABIBAET TOYKY B KOAWMPOBAHHBLIX AaHHbIX,
NEWHAMaeMbIX  OT  NepBoro W BTOPOro
KOMMNOHeHTHEIX Kogepos 410 U 420. [Mepeoe K
BTOPOE CpeAcTBa BbiKMAbIBaHUA To4k 470 n 480
perynupylor  ckopocTb  nNepefadd  AaHHbIX.
Mynetunnekcop 491 o00bedMHAST BbIXOOHbIE
cUrHanel reHepatopos 6UToR 453 1 463. TpeTuid
nepeknovartens 493 nepeknoyaer ocTaToOYHbIE
OWTLI, NTPUMHUMaeMble OT MynbTUNNeKcopa 491, B
KaHan nepefads nNpyW  saBeplleHMn  Gnoka
JaHHBIX.

[MepBbIA M BTOPOWM reHepaTopbl OCTaTOYHLIX
BuTtoe 450 1 460 POpMUPYHOT OCTATOUHLIE BUTHI
OnA 3aBepLleHns cnepauuid NepBoro M BTOPOro
KOMMNOHEHTHLIX KogepoB 410 2 420
COOTBETCTBEHHO. [epBoe W BTOpPOE CpeacTea
BblKMAbIBAHUA Toukk 470 n 480 perynupytoT
CKOpPOCTb nepefaY o npuemnemoro ypoBHA.

Obpatumeca K ¢ur.13, Ttypbokes uWMmeeTr
ocTaroqHble GWUTHl AN 3aBeplUeHUs AeiAcTBMA
KOMNOHeHTHbIX koAepoB 410 n 420 3pecs,
NOCKOMNbKY  KOMMNOHEeHTHble Kodbl  Typbokeaa
ABNAKOTCH  CUCTEMATUYECKMMY,  TO
3ancMuHalowme yeTpoicTBa 412 1 413, 1422 1
423 KOMNOHeHTHbIX kofdepoe 410 UM 420 He
BBOAAT B [eicTBME [axe npu BBOAE
nocneaosartensHbIX Hyne#d, KaK B
HECUCTEMATMYECKOM CBEpPTOMHOM Kope. YTobbl
YCTAHOBUTE  HA  HynW  3HA4YeHWd B
3anoMUHaloWeM YCTPORCTBE, KoTopoe ABNaeTcs
OnmKahllMM - KO BXO4y, MepBbli W BTOPOW
KOMMNOHeHTHEIe Kogepel 410 1 420 BBOAAT CyMMY
o6paTHONOAAHHEIX 3HAYeHWIA B 3anoMUHaloW e
ycTpoicTBa c NOMOLLbIO reHepaTopoB
ocTatoudHblx 6UToB. MNoatomy ang Typbokodepa
Tpebyetcq Takoe 4WUCNO OCTaTOMHbIX OWTOB,
KoTopoe paBHoO ducny  3anoMUHaOWMX
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YCTPOWGCTB  KaKOOTO KOMMOHEHTHOrC KoAepa.
[MepBEIA KU BTOPOK nepeknodarenn 455 u 465
nepeknioYaloT NpY reHepUPOBaHUA OCTATOYHBLIX
BuToB. 3arem BUTHlI HETHOCTH, TEHEPUPOBAHHLIE
M3 OCTATOUHBIX GWMTOB, NOAAT M3 MEepBOro W
BTOPOrO KOMMOHEHTHLIX kogdepos 410 n 420 ko
BTOPOMY CPELCTBY BhIKMALIBAHMA ToqkM 480, a
ocTaTouHble  OUTH,  reHepupoBaHHble W3
reHepaTopoB OGTATOYHLIX CUTOR, NepeknoualoT
TpeTbUM nepekniovartenem 493, 4Tobbl BLIBECTH
X KaK WHPOPMaLKNOHHbIE BUTBI X.

JKenateneHo YCTaHOBUTL CKOpPOCTL
nepegadn B cTeneHb 2, YTOObl YMEHbLUWTb
annapaTtypHylo YCNOXHeHHOCTs. Ho  ckopocTb
nepedaqun, pasHasa 384 kb/cek, He MOXeT ObiTb
cTeneHblo 2, Wcononbayluwer Ttypbokon co
CKOPOCTLIO Koda, paeHol 1/2. B sTtom cnyvae B
Typbokoge 1/2 BLIKMALIBAKOT TOYKY, W OH
npeBpallastca B kog 3/8. KOHKpeTHO, B cnyyae
ckopocTh 144 kb/cek Typbokog 1/2 nogBepratoT
BLIKWAEIBAHUIO TOYKM M NPeBpaLlaloT ero B Kof
9/16. MNpumepbl MaTpyl, BBIKUABIBAHUS TOYKW 414
chopMUpOBRaHMA Koga 9/16 naobpaxeHol B Tabr.
9, 10.

B tatn. 9 1 10 uHdopMaLUOHHBIMK BHUTamMK
asnsioTed d |, KOTOpble NOAAT K NepBOMY
CpefcTBY BbIKMALIBAHMA TOYKM 470, 1 PCC1
ABMAOTCH OMTAMK YeTHOCTW, KOTOpbIe MoAaloT
M3 MepBOro KOMMNOHeHTHoro Kofepa 410 BO
BTOPOE CPEeACcTBO BblKMAbIBAHMA Toukn 480,
Tabn. 9 B kadecTBe npumepa w3obpaxaet
BblKWABIBAHWE TOUKA B BUTax  YSTHOCTM,
BbIBOAWMBIX M3 KOMMOHEHTHbIX kogepos 410 u
420, B aTOM cCnyyYae WMeeTcHs HecCKONbKo
cneqyroLmMx apyr aa ARYrom HYNen,
COOTBETCTByIOWMUX OWTam 4yeTHocTU. TO eCThb,
korga B GUTax YETHOCTU BBIKWHYTLI TOUKW ANs
perynupoBaHns CKOPOCTU nepegadu,
nocnejoBaTensHO MOSIBNAIOTCH HYMW, KOTOpbIe
yKasaHbl nogdepkmeaHvem B Tabn. 9. Ho
NOCKOMEBKY B KAXAOM M3 KOMMOHEHTHBIX KOASPOoB
410 u 420 wumeeTcqa OdBa  3anoMMHAaOLMX
YCTPORCTRA, TO, ecnu He Sypet
nocrnejosaTtensHOW nepefadvn AByx unu Gonee
BUTOB YSTHOCTW, MOMYT ObiTb reHepUpoBaHbI
cepbeaHble OLLINGKHK. MosTomy B
MHPOPMALMOHHBIX BUTax BbIKMALIBAOTCA TOYKM,
cornacHo Taén.10 gaHHoro naobperteHua. Tabn.
10 mn3obpaxaeT matpuuy 9/16 BbIKMOLIBAHWA
TQYKK, gaHHaa MaTpula oTnu-aceTca OT MaTpulbl
Tabn. 9 Tem, 4TO nNocnedcBaTeNbHO NepeaalT
noea unu 6Gonee 6uta detHocTu. [lpu sTOM
paboune nokasatenu Typbokoga ynyullalTcs

NPy BO3pacTaHWW  4ucra  UTEPaLMOHHBIX
[ekoaAnpoBaHWIA.

CornacHo OrnuceLIBaEMOMY BbILLIE
naobpereHuo Typbokoa, KOTOPLIA 6bin

Henpuemnem ANs nepefaqn pedn U JaHHbIX B
cuUcTEME CBA3M NO NPUUMHE 3348PMKN BPEMEHU,
MOXET HaWTK CBOE NpUMEHEeHWe B nepedayn
peun ¥ JaHHLIX MpW BBEASHUM NepeMexuTens,
MMEeoLWero yMeHslWeHHsIA paaMep M Xopollune
XapakTepucTuki B OTHoWweHun TypbOokoga B
Typbokopepe. TMOMUMO 3TOrO NepemMexuTens,
UMeloWMi  Xopolwe paboune  nokasarenu,
YMEHbLLIAeT YWUCMO COCTOSHMIA KOMMNOHEHTHOro
kopepa B Typbokodepe, TeM cambiM B CBOI
ovepefb CHWKasa YCNOXHEHHOCTL Jdexoaepa.
TawKe B COOTBETCTBUM C OMUCHIBAEMBLIM BhILLE
NpPUMEpOM OCYLLECTBNEeHUA JaHHoro
1M306peTeHns C MOMOLLLK BLIKWOBIBAHWSA TOYKA
BO BXOOHOW WHpopMaLK MOXHO obecnevmeaTts
pazHble CKOPOCTU KOAWPOBaHWS.

HecmoTpsa Ha TO 4TO faHHoe nsobpeTeHue
onucebiBaeTcs  NodpoBHO  OTHOCUTENLHO
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KOHKPETHLIX MPUMEPOB OCYLUECTBIEHUS, OHU
ABNAOTCH TONBKO NPUMEPaMK UMMOCTPaTUBHOMO
npumeHeHua.  [losToMy  NOHATHO,  YTO
cneynanncTel B OaHHOW  obnacth  cMmoryT
peanuaoBarth B npejenax obbema ero cywHoCTH
MHOMME BapWaHTbl JaHHOTO WU300peTeHusd,
onpegenseMoro B NpunaraeMor  dopmyne
nsobpeTeHus.

CDopmyna I/I306peTeHI/IFI:

1. Cnoco® AnaroHanbHOro nepeMexeHus,
OTNMYaWMACA  TeMm, 4YTO  MPUHAMAIOT
W3MEHAOLLYIOCA  BXOAHYKD  MHOPMAaLMIO,
ONpPefensT pasMep W3MeHsIoWeRcs BXOOHOR
UHOpMaLUKMK, BBIBOOAT 3HAYeHWs cTonbuoe K
CTPOK, COCTBETCTBYHOWME pasMepy BXOAHONR
WHopmMaLn, opMURYIOT afpec CYUTbIBAHWA
ANA NepemMeXeHns WaMeHALWEeAcs BXOOHOR
WHoOpMaLM B COOTBETCTBUM CO 3HAYEHUAMM
cTonBUCB W CTPOK U AMaroHansHo nepemexarot
ANA  CYMTBIBAHWA  MHDOPMaUNOHHBIE GUThI
M3MeHAoWEeRcH  BXOOHOW  WMHbopmMaLmMm
COrnacHo aHa4YeHWsaM cTonbLOB U CTPOK.

2. Cnocob avaroHaneHoro nepemexeHus no
n. 1, oTnuyaoWMiAca TeM, UTO AunarcHalnsHoe
nepemexeHne BbINOMHAKT Ha ocHoBe ans (k = O;
K<MxN-1,k++)

new addr [k] = (M -1 - (Kk mod N) x N +
(k mod N),

roe M u N - 3HadeHna cTonbLoB U CTPOK;

M x N - pasmep Gnoka gaHHbIX;

k - pasMmep BXogHOro Brnoka AaHHbIX;

new addr [ ] - HOBLIR agpec OMaroHanbHO
nepemMexeHHbIX WHOPMaLNOHHBIX OUTOB.

3. Cnocob gnaroHanbHOro NepemexeHns no
n. 1, oTnuyawoWWiAca TeM, YTO AunarcHansHoe
nepemMexeHne BbINOMHAKT Ha OCHOBE

ana (j=0;j<M;j++)

ana{i=0;i<N; i+ +)

new addr [i + j + Nl =i +M -1 - 1( +
jymod M) x N,

roe M n N - 3HadeHws cTonbuUoB 1 CTPOK,

M x N - pasmep OnoKa gaHHbIX,

i W] - NpupalleHWe MecTononoxeHua Gnoka
JaHHBIX;

mod - onepaya B3ATUE MOLYNS;

new addr [ ] - HOBLIA agpec AWaroHarnbHO
nepemMeXeHHbIX MH(OPMaLMOHHBIX OWTOB.

4. Cnoco6 avaroHansHoro nepemMexeHns no
n. 1, oTnuyaloWMidca TeM, UTO AuWarcHansHoe
nepemexeHne BbINOMHAKT Ha OCHOBE

ana(j=0;j<M;j++)

ana(i=0;i<N;i++)

new addri+j+ N]=i+ ((i+]j)mod M)xN,

rae M n N - 3HaueHua cTtonbuoB 1 cTpek; M
X N - pasmep 6noka gaHHbIX;

i W - NpUpalleHWe MecTOnonoXKeHUA Gnoka
JaHHBIX;

new addr [ ] - HOBLIA agpec OMAroHanbHoO
nepemMeXeHHbIX MHGOPMAaLMOHHbIX DUTOB.

5. Cnocob nepemexeHWa ¢ LUKITUYECKUM

CMELLEHWEM,  OTMUYAIOLMACA  TemM, 4TO
MPUHAMAKOT  U3MEHAIOLLYIOCA  BXO[HYHO
MHbopMaLMio, onpeaensoT pasmep

WaMeHAWeAca BXOOHOW  WHcpopMaL i,
BLIBOAAT MapameTpbl ckadka W nepexoga,
COOTBETCTBYKILLME pa3Mepy H3MeHAKLeRcs
BXOOHOW  WHchopmauuny, opMUpYyOT — agdpec
CYWTBIBAHWA AN NEPEMEXEHNA N3MEHAIOLLEHCA
BXOAHOW WHOPMAUMKM B  COOTBETCTBMM C
napaMeTpamy ckadka W Nepexona W BbINOMHAKT
nepeMexeHne C LMKITUYECKUM CMeLLeHneM Ans
CYWTLIBAHWA Ha  MHMDOPMALWOHHLIX  BuTax
nameHsdlolweics BxoAHoW uHdopmauum B
COOTBETCTBWM C aAPecoM CHATBIBAHUS.

8. Cnocol nepemexeHns ¢ LMKINYECKUM
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cMelleHnemM Mo n. 5, oTnuyanlnics Tem, YTo
NepeMexeHne ¢ LUKNUYecKUM  CMeLLeHWeM
BbINOMHAKT Ha OCHOBe

ana (i=0;i <SIZE; i+ +)

new addr [i] = (p xi + STEP) mod SIZE,

roe SIZE - pasmep  nognexawux
nepemMexeHW JaHHbIX,

p - napameTp ckauyka Ans nepeMexeHus ¢
UHMKNMUHYEeCKMM CMeLleHNeM;

STEP - napameTp nepexoga, WMelOWMWA
Luence 4ucrno, Ang CMelleHUs AaHHbIX M3
NONOMKEHWS NOCNE CKaYKa;

new addr [ ] - HOBbIA agpec OWaroHansHo
NepPeMEXEHHBIX MHDOPMAaUNOHHBIX BUTOB;

i - nNpuvpalweHwe MecTononoxeHus 6Gnoka
JaHHBIX.

7. Cnocob nepeMexeHua G UMKITMYECKAM
cMelleHWeM Mo M. 5, oTnUyaloWUAca TeM, YTO
NepeMexeHne ¢ LUKNUYECKAM  CMeLLeHWeM
BbINOMHAKT Ha OCHOBe

d = GCD (P, SIZE)

Ana(k-]=0]<d; [+ 1)

ana (i=0;i<SIZEM; i+ + k++)

new addr [k] = ((P x i + STEP) + j) mod SIZE,

roe SIZE - pasamep  nognexawux
nepemMexeHW JaHHbIX;

p - napameTp ckauka Ang nepemereHus ¢
LWKMTUYECKUM CMELLEHWEM;

STEP - napameTp nepexoia, WMeoW WA
Luence 4ucrno, And CMeleHWs AaHHbIX K3
NONOKEHWS NOCNE CKauKa;

new addr [ ] - HOBbIA agpec OWAroHanLHo
nepemMeXeHHbIX WHPOPMAaLMOHHBLIX OUTOB;

GCD - HanbonblWWid 0B Wi 3HaMeHaTen,;

i, j - NpupalleHre MecTononoKeHus 6Grnoka
JaHHbIX;

k - pasamep BxogHoro 6noka gaHHbIX.

8. Typbokooep, cofepXalMid MHOXKECTRO
KOMMNOHEHTHBIX KOAEPOB AN KOAMPOBaHWA
BUTOB M3MEeHALWEeRCH BXOAHOW MHDopMaL KA K
nepeMexuTens,  MNpefHasHadYeHHeld  ang
nepemexeHns OUMToB U3MeHsaWeRcs BXOOHOR
WMHPOPMaLMK, NOAKNIOUEHHBIA K BXCAHOMY NOpTY
OfHOMO W3 MHOXKECTBA KOMMOHEHTHLIX KOOepoB,
OTNUYAOILMACH  TeM, 4TO NepemMexuTens
BbINOMHEH B BUOe JnarcHansHoro
nepeMexuTens W COOSPKWUT  perucTp,
npedHasHajYeHHLIA  Ana  3anuMck  pasMepa
W3MeHsAoLLelca BXOAHON MHopmaumnn, Tabnuuy
AvaroHanbHOro nepeMexXeHWa And sanoMWUHaHWA
3HaYeHWH cTonBLOB M CTPOK, COCTBETCTBYHOLWMX
pasMepy WaMeHsLeAca BXOAHONW WHdOpMaL UK,
KOHTPOMNep AMaroHanbHOO NepemexeHns and
reHepupoBaHMA  ajpeca  CYMTLIBAHMA
WamMeHsllWelca BXCAHOW WHopMaLMM WU
3anomuHarowmiA  6nok, Ha BXOA KOTOPOro
nocTynaer MW3aMeHsKLWancs BXOoAHas
MHOpPMaUMs W © BbIXOda KOTOPOro cHUTaHHas
BXxoAHas WHcopmMaumsa NocTynaeT Ha BXOOHOW

nopT COOTBETCTBYOWEro KOMMOHEHTHOrO
kofepa.

9. TypGokoaep no n. 8, oTnuyaloWKnAcs Tem,
yTOo auaroHansHoe nepemMexeHue

OCYLLECTBIIASTGH HA OCHOBE

ana (k=0 k<MxN-1, K+ +)

new addr [k] = (M -1 - (k mod N)) x N +
{k mod N),

rae M n N - uHdopmaumna o cronbuax u
cTpokax;

k - paamep BxogHoro 6noka gaHHelX;

new addr [ ] - HOBbIA agpec OWAroHansHo
nepemexeHHbIX MHPOpMaLMOHHBIX GUTOB;

M x N - pasmep 6noka gaHHbIX.

10. Typbokogep no n. 8, oTnuYarWwmica Tem,
4YTO agpec CHATbIBAHWA AN AWMAroHanbHoro
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nepemMexeHWa reHepympyeTca Ha oCHoOBe

Ana(j=0;]<M;j++)

ona (i=0;i<N;i++)

new addr [i + j+ Nl =i+ (M-1{( +}))
mod MY X N,

rie M n N - nHbopmauna o cronbuax m
cTpoKax;

new addr [ ] - HOBLIA agpec OMaroHankHo
nepemMeXeHHbIX MHDOPMAaLMOHHbIX BUTOB;

i W] - NpUpalleHUe MecTononoKeHna Gnoka
JaHHBIX.

11. Typbokoaep no n. 8, oTnMYaloLniAcs Tem,
YTO afpec CYUTLIBAHWA ANA AMaroHanbHoOro
NepeMeEXeHNs reHepUpyaTca Ha OCHOBE

Ana (j=0;j <M;j++)

ana (i=0;i<N;i++)

newaddr[i+j+N]=i+((i+j)mod M)xN,

rae M 1 N - nHpopmauna o cronbuax M
cTpoKax;

new addr [ ] - HOBLIR agpec OWaroHansbHoO
nepemexeHHbIX MHADOPMaUNOHHbIX OUTOB;

i W] - NpMpaweHue MecTononoxXeHus tnoka
[aHHBIX.

12. Typbokopep, cogepxawMA MHOXECTBO
KOMMOHEHTHBIX KOAEPOB [AMA  KOAMPOBaHWA
M3MEHSIOWEACA BXOAHOW WHopMauMm W
nepeMexuTens,  npefHasHadYeHHeld  Ang
NEepeMeXeHnsa U3MeHALLEeRCA BXOOHON
MHOPMAUMKM,  MOOKITHOMEHHBIA KO BXOOHOMY
NopTY CAHOTO M3 MHOMECTBA KOMMOHEHTHbIX
KOOEpPOoB., oTnuMYaKwniics TeM, yTO
nepeMexurents BEINOMHEH B BUOe
NepemMexuTens ¢ LWKITMYECKUM CMEeLLEHWEM W
COAEPKWUT PerncTp, npefHasHadeHHbIA  Ans
3anucu pasmepa  MaMeHsAlLerRcs  BXOOHOH
nHdbopmauuM,  Tabnuuy  nepemexeHua  c©
LWKMMYECKUM  CMELLIeHNEM, NpedHasHaqeHHyHo
An§ 3anoMUHaHWEA 3HaYeHMA cTonbLoB U CTPOK,
a TaKKe WHTEepBanoB CKaYkoB WM napamerpa
nepexoaa, COOTBETCTBYHOLLIMX pasmepy
M3MEeHALWEeNRcs BXOOHOW  WMHopMaLMK,
KOHTpOMNep nepeMexeHns C  LUMKITUYECKUM
cMelleHWeM Ana  reHepupoBaHus agpeca
CYWTLIBAHWA  M3MEHAKLWERCa  BXOOHOW
WHpopMaLMKM 1 3anoMuHaloWA 6ok, Ha Bxoa
KOTOPOro NocTynaeT BxogHas WHpopMauna U ¢
BLIXOAA KOTOPOro cHWTaHHas  BXOAHasn
WHPOPMaUMa MOCTynaeT Ha BXOAHOW nopT
COOTBETCTBYIOLLErO KOMMOHEHTHOMO Koaepa.

13. Typbokogep no n. 12, oTnuyalolnincs
TEM, YTO adpec CUUTEIBAHWA NepemMexeHusa ¢
LUKMTMYECKUM  CMeLLeHUeM TeHepupyeTcs Ha
OCHOBe

ana (i=0;i<SIZE; i+ +)

new addr [i] = (p x i + STEP) mod SIZE,

roe SIZE - pasmep nepemexasmbiX AaHHbIX,

p - napameTp ckaudka ANS nepemexeHusa ¢
LVKMUYECKUM CMELLEHWEM;

new addr [ ] - HOBLIA agpec AWaroHarnbHO
NepPeMEXEHHBIX MHPOPMAaUNOHHBIX BUTOB;

STEP - napameTp nepexofa, ABNAWLWWACA
LensiM YMCrIoM, AN CMeWweHus AaHHbIX U3
NONOXEHWS CKauKa;

i - NpupalleHWe mecTononoXeHns 6Gnoka
JaHHBIX.

14. TypbGokonep no n. 12, otnuyakwunincs
TEM, YTO aAPEeC CUWTBIBAHWA MEepemMexeHns c
LUKMUYECKUM  CMelleHneM hopMUpyeTcs Ha
OCHOBe

d = GCD (P, SIZE)

anak-j=0/j<d;j++)

ona (i=0;i<SIZE/d; i+ + k++)

new addr [k] = ((P x i + STEP) + j) mod SIZE,

roe SIZE - pasmep nepemexasmblX JaHHbIX
Onoka JaHHbIX;
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p - napameTp ckadka Ang nepemexeHus ¢
LUKMUYECKUM CMELLEHWEM;

i U] - NnpypalleHe MecTononoxeHus 6noka
JaHHBIX;

k - pasamep GNoka gaHHbIX;

new addr [ ] - HOBbIA agpec pans
[AMaroHanbHO MNepemMeXeHHbIX WH(POPMAaLUOHHBIX
Bu1TOB;

STEP - napameTp nepexocaa, senswowmics
LUensiM YMCrnoMm, AN cMeweHus AaHHBIX U3
NONOKEHWS CKauKa.

15, Typbokoaep, coaepxawWuWii nepBblid
KOMMNOHEHTHBIA  Kodep And  KoAWpPOoBaHWA
BXOAHbIX WHDOPMAaLNOHHBIX tuTos,
nepeMexuTens,  NpefHasHadveHHeld  ang
NepeMexeHns  BXOAHBLIX  MHDOPMAaLUOHHEIX
BUTOB, W BTOPOA KOMMNOHEHTHLIA Kogep AnAa
KOAMPOBAHWA BLIXCAHOTO curHana
nepeMexvuTens, OoTnUyaloWwuica TeM, dTo
COAEPXWUT NepBCe CPeACTBO ANA MCKMKHeHUs
Outa, nMpedHasHaJYeHHoe Onf  WU3MEeHeHWA
CKOPOCTH  MNepefaYn  BLIXOAHOTO  cWrHana
NepBOro M BTOPOIO KOMMNOHEHTHLIX KOASPOB, a
TakKe NepBLIA WM BTOPOA  reHepaTtophbl
OCTaTOYHbIX BUTOB C MepeknioYaTensMu, npu4em
KaxXablA reHepatop  OCTaTOYHbIX ~ OWTOB
npedHasHadvYeH Ana reHepupoBaHWsa curHana
3aBeplleHUs  Onoka  AaHHBIX  BXOOHGLIX
MHPOPMAUMOHHBIX GMTOB COMMacHO BbIXOAHBIM
cUrHanam 3anoMUHalLWMX YCTPORCTB KaKaoro
KOMMNOHEHTHOrO KoAepa W nodadn  curHana

3aBeplUeHns Gnoka AaHHbBIX K
COOTBETCTBYIOLLEMY NepeKnkYaTento,
NogKntoYeHHOMY K BXOOHOMY nopry

COOTBETCTBYIOLLEro KOMMOHEHTHOIO Kogepa.

16. Typbokogep ne n. 15, oTnuyaowmMiAcs
TEM, UTC NEepemMexuTeNns BeINOMNHEH B Buae
AMaroHanbHOrC nepemexuTens.

17. Typbokomep ne n. 15, oTnuyarowmMics
TEM, 4YTC NepemMemxuTens BhINOMHEH B BUde
nepeMexnTens ¢ UMKNMYECKMM CMelLeHNEM.

18. Cnocob KaHamnbHOro KoAMpoBaHWA AnA
MCNONb30BaHWUA B KaHamnbHOM  Kodepe,
codepKallem NepBbll U BTOPOA KOMMNOHEHTHbIE
KOAepbl, CTNUYaWKMACA TeM, YTO BLIBOOAT
pasMep WaMeHsLWeRcs BXOOQHOR MHbopMauMm
Bnoka AaHHbIX, TEHEepPUPYKOT NEepBY YEeTHOCTb
M3MeHdIOWEeRCH  BXOOHORW  WMHopMaLMK
nocpeacTBOM MepBOro KOMMOHEHTHOro kodepa,
ONpefensaT pasMep W3MeHsLWwelcs BXOOHOR
WHpOpMaL MK, BLIBOOAT 3HaAYeHWs cTonbuos M
CTPOK, COOTBETCTBYOWKNE pasMmepy
M3MEHSIOLWEACH BXOAHOM WMHbopmauumM Groka
JaHHbIX, reHepUpyloT agpec CYUTHIBAHWS Onsd
nepeMexeHus UWaMeHAKLWerca BXOAHOR
WHpOPMAaLMKM COrMacHo 3HaYeHUsM cTonbues K1
CTPOK, AWaroHanbHC nepemMexalnT  and
CYNTbIBAHWUSA WHPOPMALMOHHLIE ouThl
WM3MEHSIOWEACA  BXOAHOK  MHdopMauun
COrMacHo 3HaYeHWaM CcTonbuoB W CTPOK W
FEHEPUPYIOT BTOPYKO YETHOCTE NepeMeeHHOR
BXOOHOW WHOpMaLWK NOCPEACTBOM BTOPOro
KOMMOHEHTHOMO Kofepa.

19. Cnocob KaHansHOro KOOWPOBaHMUA MO M.
18, oTnUYaloWMACH Tem, 4YTO AWaroHanbHoe
nepemMexeHue BbINOMHSAKT Ha OCHOBe

ang k=0, k<MxN-1,k++)

new addr [K] = (M - 1 - (k mod N) x N +
{k mod N),

rae M u N - 3HaveHWsa cTonbLUoB 1 CTPOK;

M x N - pasmep 6noka gaHHbIX,

new addr [ ] - HOBbIA agpec OWMAroHansHoO
nepemMeXeHHbIX WH(OPMAaLNOHHBLIX BUTOB;

k - pazmMep BXogHoro t6noka gaHHbIX.

20. Cnoco6 KaHansHOro KogupoBaHua no .
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18, oTnuuawWuics Tem, YTO AuaroHansbHoe
KOAWpOBaHWe BLINOIHAKT Ha OCHOBe

ana (j=0;j<M;j++)

ana(i=0;i<N;i++)

new addr [i + j + NJ =i+ (M-1-( +
jymod M) x N,

roe M n N - 3HadeHWs cTonbLoB W CTPOK;

M x N - pasmep Gnoka gaHHbIX;

new addr [ ] - HOBLIR agpec AMaroHanbHO
nepemMexeHHbIX MH(OPMaLMOHHBIX OWTOB;

i W] - NpyUpalleHWe MecTONoNoXKeHUA Brnoka
AaHHbIX.

21. Cnoco6 kaHansHoOro KogWpoBaHWA no n.
18, OTNMYarWMUACa Tem, 4YTO AuaroHarnbHoe
nepemMexeHne BbINOMHAT Ha OCHOBe

ana (=0 j <M j++)

ana{i=0i<N; i+ +)

new addr[i+j+ N] =i+ ((i+]))med M)xN,

roe M n N - 3HaueHna cTonbUoB U CTPOK;

M x N - pasamep Bnoka gaHHbIX;

new addr [ ] - HOBLIR agpec OWaroHankHoO
nepemMeXeHHbIX WHGOPMAaLMOHHBIX DWUTOB;

i W - NpupalleHMe MecTononoxeHna tnoka
JaHHBIX.

22. Cnocob KaHanbHOro KoawpoBaHWA ans
WCMNOMNb30BAHWA B KaHanbHOM Koaepe, UMetoLlem
nepeeld KM BTOPORA KOMMNOHEHTHBIE  KOASPHI,
OTNUYaKLWKACA  TeM, 4YTO  BLIBOAAT
WM3MEHSIOLLYIOCA  BXOAHYIO — MHopMal Mo,
reHePUPYIOT NEPBYHD YETHOCTL M3MEeHAKLWEeACA
BXOOHOW WHGOpMaLMK © NOMOLLLKD NepBoro
KOMMNOHEHTHOro KoAdepa, onpelendloT pasMep
WaMeHslolWeRcs BXOOHOW  WHdpopMal i,
BbIBOOAT NapameTtpbl ckadka W nepexoaa,
COOTBETCTBYIOLUME pasMepy U3MEeHSoLWeRcH
BXOOHOM WHChopmMaL MM 6noka JaHHbIX,
TeHepUpYIloT  agpec  CuWTbiBAHWA  AnA
nepeMeXeHns WaMeHslWenRcs BXOOHOR
WHpoOpMaLMKM COIMacHO napameTpam Ckaqka 1
nepexoga, OCYWECTBNAT MNepeMexeHne ¢
LMKNUYECKMM CMelleHWeM Ans CYUTLIBaHWUA
WHPOPMALMCHHBIX  OUTOB  M3MEHSAKLWEeRCH
BXOOHOW WHdopMaun B COOTBETCTBMKM C
alpecoM CYMTLIBAHWA W TeHepUupyroT BTORYI
4YeTHOCTL NepemMeXXeHHOR BXOAHOM WHdOopMaLnM
nocpeacTBOM BTOPOrO KOMMOHEHTHOIO Kogepa.

23. Cnocob KaHanbHOro KoaWpoBaHKMA No n.
22, oTnnyalowiaca Tem, UTO agpec CHUTLIBAHUA
ANg NepeMereHus ¢ LUKIMYeckKnMm cMelleHuem
reHepupyloT Ha OCHOBe

ana(i=0;i<SIZE; i+ +)

new addr [i] = (p xi + STEP) mod SIZE,

rae i - NopALoK BXOAHLIX MHDOPMALWOHHBLIX
OnTOB;

p - NapameTp ckadka AnA NepemexeHus ¢
LKITUHECKMM CMELLEHWEM,;

STEP - HavarneHoe
BKIKOMAKOLLLEE HYIb,

new addr [ ] - HOBLIA agpec AWaroHarnbHO
nepemMexeHHbIX WHGOPMAaLMOHHBIX DWUTOB;

SIZE - pasamep uukna.

24, Cnocof KaHanbHOro KooWpoBaHUA No .
23, oTnUYaWMAca Tem, 4YTo pas3Mmep LuKna
paBeH pasMepy W3MEeHALWEeAca BXCAHOR
MHbopMaLmi.

25 Cnoco6 kaHansHoro KoOMpPOBaHWA Mo M.
22, oTnnyalowisca Tem, UTO agpec CUMTLIBAHWA
ANd NepeMexeHns ¢ LUKIMYecKnM cMelleHUem
reHepypyloT Ha OcHoBe

d =GCD (P, SIZE)

Anf(k-j=0;j<d;j++)

ona(i=0,i<SIZE/Md; i+ +, k+ +)

new addr [k] = ((P x i + STEP) + j) mod SIZE,

roe SIZE - paamep unkna;

p - NapaMmeTp ckaudka AnA nepemexeHns ¢

nonoXxXeHwe,
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LUKITUHECKMM CMELLEHWEM,

STEP - HavaneHoe
BKIKOMAKOLLEE HYIb,

GCD - HanbonblWWid 0B Wi 3HaMeHaTen,;

new addr [ ] - HOBbIA agpec OWaroHansHo
NepemMexeHHbIX WHDOPMAaLUOHHBIX GUTOB;

i U] - MHOEKCHI.

26. Cnocob KaHanbHOro koguposaHWa ansd
MCNONbL30OBAHWA B KaHaNbHOM KOAEPe, MMEKLWEM
nepBbId M BTOPOW KOMMOHEHTHLIE KOEpPH,
OTNUYaLWKACHE  TeM, 4YTO  BbIBOAAT
N3MEHSAIOLLYIOCH  BXOAHYO  WMHOopMaLMIO,
reHepUPYIOT NEPBYID YETHOCTL M3MeHSAWeRcs
BXOOHOW WHOpMaLMKM C NOMOLWbLK nepsBoro
KOMMNOHEHTHOrO Kogdepa, nepemexaroT
M3MEHSIOLLYIOCH  BXCAHYKO — MHbopMaLWIo,
reHepUpyoT BTOPYID YeTHOCTL NepemMexeHHOH
BXOOHOW WHGOpMaLMKM ¢ NOMOLWB BTCPOro
KOMMOHEHTHOro Kodepa.

27. Cnoco® kaHansHOro KOOMpoBaHUA NO M.
26, oTnuyaloWMAcH Tem, 4YTOo NepeMexeHue
ABMAETCA NepeMexeHveM ¢ LUKNUYeCKUM
CMELLEHUEM.

28. Cnocob KaHanbHOW WMHopmMauuMM no n.
27, oTNMyaloWMWiAca TeM, 4YTO NepemexeHne c
LUWKIMTMHECKMM CMELLEHWEM BbINOMHAKT COMMacHo
napameTpy cKaqka, COOTBETCTBYIOLEMY paszMepy
M3MeHdllWelRca BXCAHOW WHopMaLMM U
NOPSAKY, B KOTOPOM pasMmellalnT BXOOHble
WHbOPMaLMOHHbIE DKUTLI.

29. Cnocob kaHansHOro KooupoBaHUA No .
28, oTnMYaloWwMica Tem, UTo nepemMexeHne ¢
LUUKMIUHECKMM  CMelleHWeM  BBINOMHAKT C©
NOMOLLBKY ©CTaTKa, MOMYyYeHHOro AeneHnem
npousBedeHWs  napamertpa  cKkadka W
WHpopMaLMM O NOPAAKE WU3MEHAKLWMXCH
BXOOHbIX MHOPMAUMOHHEIX BUTOB Ha pasmMep
Lukna.

30. Cnocob kaHansHOro KooupoBaHUA No M.
29, oTnMyaloWMWiAca TeM, UYTO NepemeKeHne c
LAKMTUYECKMM  CMELLeHWeM BbINOMHAKT  Ha
OCHOBe

ang (i=0;i <SIZE; i + +)

new addr [i] = (p xi + STEP) mod SIZE,

rge i - NOPSAcK BXOOHbLIX MHDOPMALMOHHBLIX
BKUTOB;

p - napamMeTp cKadka Ana nepemexeHus ¢
LUKMTUHECKMM CMELLEHWEM,

STEP - HavanebHoe
BKIKOMUAKOLLEE HYIb,

new addr [ ] - HOBbIA agpec OWaroHansHo
nepemMaXeHHbIX WHOPMALNOHHBIX BUTOB;

SIZE - pazmep Uukna.

31. Cnocob kaHansHOro KogupoBaHUa no .
30, oTnuYawWMAcA Tem, 4YTo pas3Mmep LMkna
paBeH pasMepy W3MeHdoWelRcs BXCAHOR
WHhopMaLmK.

32. Cnocob kaHanbLHOro KooupoBaHUA No M.
29, oTnMYaloWMiAca Tem, YTO nepemMexeHne c
LAKMUHYECKMM  CMELLeHWeM BbINOMHAKT  Ha
OCHOBe

d =GCD (P, SIZE),

anA(k-j=0;i<dj++)

ana (i=0;i <SIZEM; i+ + K+ +)

new addr [k] = ((P x i + STEP) + j) mod SIZE,

roe SIZE - pasamvep nepemMexaemMoi BXOAHOR
MHpopmay iy,

p - mapaMeTp cKadka Ang nepemexeHws ¢
LUKITMHECKMM CMELLEHWEM,;

STEP - HavaneHoe
BKNKOYAIOLLES HYIb,

GCD - HanbonblWWid 0B Wi 3HaMeHaTen,;

new addr [ ] - HOBbIA agpec OWaroHansHo
nepemMaXeHHbIX WHHOPMALNOHHBIX BUTOB;

i U] - npupaweHre MecTononoxeHus Gnoka

nonoXeHwe,

nonoXxeHwe,

nonoXeHwe,
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JAaHHbIX;

k - pasmep BxogHoro 6rnoka gaHHbIX.

33. YCTPOUCTBO KaHANLHOMO KOOWPOBAHMS,
oTNMYaloLeecs TeM, YTO COAEPMAT NepBLIA
KOMMNOHEHTHEIA Kogep And  KOAUPOBaHWUA
M3MeHdllWedcqd BXCAHOK WHOopMaLUum un
rEeHEepPUPOBAHNA NEePBOW YETHOCTH, Tabnuuy
AMaroHansHoro nepeMexeHWa Ang BelBOAA
3HaueHWA cTonbLOB U CTPOK, COOTBETCTBYHOLAX
pasMmepy M3MeHsWeRca BXOAHOR MHgopMaL i
Bnoka [JdaHHbIX, KOHTpOnnep AuaroHanbHoro
nepeMexeHna Ans reHepupoBaHWa anpeca
CUMTBIBAHWA  U3MeHsWeRAca  BXOOHOR
MHpOpMaLWK, 3anOMUHAKWKWA ONoK, Ha BXoa
KOTOPOro MoCTynaeT W3MEHHIoWAanAca BXoaHas
WHpopMaLMA U ¢ BbIXOOA KOTOPOro CYMTaAHHas
BXOOHAA WHopmauMa nocTynaeT Ha BXOAHOW
nopt COOTBETCTBYIOWEro KOMMOHEHTHOro
Kodepa, M BTOPCH KOMMOHEHTHLIA Kkodep And
KOAWPOBAHUA NepeMexeHHOW WMHdopMauum M
reHepupoBaHWs BTOPOW Y4eTHOCTHU.

34. YCTPORCTBO KaHANBHOTO KOAWPOBAHWA MO
n. 33, oTnuuaolleecd Tem, YTO AuaroHarnsHoe
nepemMexeHWe BbINOMHAT HA OCHOBE

Ana (k=0 k<MxN-1;,k++)

new addr [k] = (M - 1-(k mod N)) x N + (k
mod N),

roe M u N - 3HadeHna cTonbLUoB U CTPOK;

M x N - pazmep ©noka gaHHbix;

new addr [ ] - HOBLIR agpec OWaroHanbHO
NepeMexeHHbIX WHDOPMAaLUOHHBLIX GUTOB;

k - pasmep BxogHoro 6rnoka gaHHbIX.

35. YCTPOWCTBO KaAHaNbHOTO KOAWPOBAHWS MO
n. 33, oTnuualoleecs Tem, UYTO AWAroHansHoe
nepemMexeHWe BbINOMHAKT Ha OCHOBE

ana (=07 <M;j++)

ana (i=0;i<N;i++)

new addr [i + j+ Nl =i+ M-1({+]
mod M) x N,

roe M n N - 3HadeHWs cTonbLoB 1 CTPOK;

M x N - pasmep Gnoka gaHHbIX;

GCD - HanbonblwWiA oBLWWA 3HaMeHaTensb;

new addr [ ] - HOBLIR agpec OWaroHankHoO
nepemMaXeHHbIX WHHOPMALNOHHBIX BUTOB;

i W] - NpuUpalleHue MecTononoKeHnsa Gnoka
JaHHbIX.

36. YCTPOWCTBO KAHaNbHOMO KOAWPOBAHWS MO
n. 33, oTnuualoleaecs Tem, YTo AuaroHansHoe
nepemMaxeHWe BbINONHAKT HA OCHOBE

ana (j=0;j<M;j++)

ana(i=0;i<N;i++)

new addr[i+j+ N] =i+ ({i +]j)mod M)x N,

roe M u N - 3HadeHna cTonbLoB U CTPOK;

M x N - pasmep Gnoka gaHHbIX;

new addr [ ] - HOBLIR agpec AWaroHansbHO
NepemMexeHHbIX WHDOPMAaLUOHHBIX GUTOB;

i W] - NpypaweHUe MecTononoXeHus Gnoka
JaHHbIX.

37. YCTPOWGTBC KaHanbHOro KoAWpoBaHMS,
OTNMYAKLWEECA TeM, YTO COOSPNKWUT MepBLIA
KOMMOHEHTHLIA Kogep AnA  KoAMpOBaHWUA
U3MEHSIOWERCH BXOOHOW WHpOpMaUMM W
reHepMpPOBaHWA NepBOW YETHOCTW, Tabnuuy
nepeMexeHns ¢ LUUKIUMYECKMM CMELLEHWEM,
npegHasHaYeHHY 4na 3anoMUHAHWS 3HaYEeHWA
CTONOUOCB W CTPOK, a TaKKe UHTEPBAlOB CKAYKOB
M napamertpa nepexcia, COCTBETCTBYHOLWKMX
pasMmepy MaMeHswLWeAca BXOOHOR MHDopMaL Ui
Onoka [aHHbIX, KOHTpOMnep nNepeMexeHus c
LAKMUHECKMM CMeLLeHWeM Ona reHepupoBaHug
agpeca CUMTLIBAHUS W3MEeHSALWeAca BXOOHOR
WHpopMaL K, 3anoMUHaloWnin O6nok, Ha Bxon
KOTCpOro noctynaer BxogHas uHdopmaunsa U ¢
BbIXOOA KOTOPOTro CUYWTAHHAs BXOoOHas
WHpopMaUMa NOCTynaeT Ha BXOOHOW nopT
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COOTBETCTBYIOLLEr0 KOMMOHEHTHOIO Kodepa, WM
BTOPO# KOMMNOHEHTHBIA KOAep 4ANs KOOUMpOBaHWA
nepeMexeHHoOR MHMoPMaLMKM N reHepUpPOBaHUA
BTOPOHR YeTHOCTW.

38. YCTPONCTBO KaHanbHOMO KO4WPOBaHUA MO
n. 37, oTnuyaloLLeecs TeM, YTO NepeMEXeHUe C
LUKIMTMHECKMM CMELLEHWEM BhINOMHAKT COMMacHo
napameTpy ckavka, COOTBETCTBYKOLLEMY pasmepy
BXOOHOW WHpopMaL K, U Nopagky, B KOTOPOM
pacnonoxeHel GUTEl MaMeHAoWeRcs BXOOHCH
WHbopMaL M.

39. YCTpoWcTBO KaHanbHOMO KOAWPOBaHUSA MO
n. 37, oTnuyaloLeecs TeM, YTO NepeMexeHue ¢
UMKNUYECKMM  CMelleHWeM  BBINOMHAKT  C
NOMOLLEID  ©OCTATKa, MOMyYeHHOro AdeneHuem
npouasegeHus napaMmeTtpa  ckaudka W
WHpopmMaLmK © nopagke GUTOBR MaMeHAKLWEerCA
BXOZAHOW MHOpMAUKUK Ha pasmMep uukna.

40. YCTPOWCTBO KaHaMNbHOMO KOAWMPOBaHMA MO
n. 39, OTNUYaKLIEECA TeM, HTO NepeMeeHue c
LAKMUYECKMM  CMELLeHWeM  BbINOMHAKT  Ha
OCHOBe

anga (i=0;i <SIZE; i+ +)

new addr [i] = (P x i + STEP) mod SIZE,

roe i - NOPAAoK BXOOHbLIX MHADOPMAaLWOHHBLIX
BnTOoB;

p - napaMeTp ckauka AMA nNepemMexeHusa ¢
LUKITUHECKMM CMELLEHWEM,

STEP - HaqanbHoe
BKMKOYaKLEe HymMb,

new addr [ ] - HOBbIA agpec OWaroHansHoO

NONoOXeHWe,

10

15

20

25

30

35

40

45

50

56

60

13-

nepemMeXeHHbIX MHOPMaLMOHHBIX OWUTOB;

SIZE - pasmep uukna.

41, YCTpoWCTBO KaHanbHOrO KOAWPOBEHUS MO
n. 40, oTnuualolleecs Tem, YTO pasmep Lukna
paBeH pasMepy U3MeHALWenca BXCAHOR
WHbopMaL M.

42, YCTPOWCTBO KaHarbHOMO KO4WPOBaHUA Mo
n. 39, oTnUyaloLeecs TeM, YTO NepeMexeHue ¢
LMKNUYECKMM  CMeLLeHUeM  BbIMONHAKT  Ha
OCHOBE

d =GCD (P, SIZE),

ana(k-j=0j<d j++)

ona(i=0;i<SIZE/M; i+ +, Kk + +)

new addr [k] = ((P x i + STEP) + ]) mod SIZE,

roe SIZE - paamep yukna;

p - NapaMeTp ckadka Ana nepemMexeHws ¢
LMKNUYECKMM CMeLLeHUeM,

STEP - HavansHoe
BKMOvaloLee Hynkb;

GCD - HanbonblWwKiA oBLWWIA 3HaMeHaTenb;

new addr [ ] - HOBLIR agpec OWaroHankHoO
nepemMeXxeHHbIX MHMOPMAaLMOHHBIX DWUTOB;

i W - NpupalleHMe MecTononoxeHna tnoka
JaHHBIX;

k - pasaMep BXoAHOro 6roka AaHHbLIX.

MpropWTeT NO MNyHKTaMm:

30.07.1997 no nmn. 1, 2, 8, 9, 1519, 22,
26, 27, 33, 34 v 37,

10.11.1997 no nn. 3-7, 10-14, 20, 21,
23-25, 28-32, 35, 36, 38-42.

nonoXeHwe,
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Tabmuma 1

BRXOIOHAA NOCHeNORaTeJIbHOTE

nepeMeXeHHada MNoCIedoBaTelJlb—

HOCTB

0 1 2 3 4 25 21 17 13 9

5 6 7 g 9 0 26 22 18 14

10 11 12 13 14 5 1 27 23 19

15 16 17 18 19 10 & 2 28 24

20 21 22 23 24 15 11 7 3 29

25 26 27 28 29 20 16 1z 8 4
Tadnuua 2

BXQIHaAa [oCNeDoBaATeJIEHOCTE

(M=6, N = 6)

IIepeMeXeHHad ocjelloraTellbk—

HOCTR

30 25 20 15 10 5

12 13 14 15 16 17

30 25 20 15 10 3

18 12 20 21 22 23

30 25 20 15 10 5

30 131 132 33 |34 35

30 25 20 15 10 5

14
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Tabauua 3

BXOIOHad NOCNeloBaTeJIELHOCTE

nepeMexeHHAd NOCIeOOBaTeNb-
HOCTBL

(M =6, N=25)

0 1 2 3 4 25 21 17 13 9

5 © 7 8 o 20 i6 12 8 4

10 11 12z 13 14 15 11 7 3 29

15 16 17 18 19 10 6 2 28 24

20 21 22 23 24 5 1 27 23 19

25 26 27 28 29 0 26 22 18 14
Tabnuua 4

BXomHaA ToCHneIloRaTellEHEOCTH

(M =6, N = g)

nepeMexeHHad IIoCNHeIOoRBRaTelb—

HOCTB

0 1 2 3 4 5 340 25 20 15 10 5
6 7 8 9 10 11 24 28 14 2 4 35
1z 13 14 15 16 17 18 13 8 3 34 29
18 12 20 21 22 23 12 7 2 33 28 23

24 25 26 27 28 29

30 31 32 33 34 35

15-

27193276 C2

RU



Tabnuma 5

C2

ny

9.¢¢61ZC¢

[ARS)
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BXOOHAA [OCHAeNOBATELHOCTE TepeMexXeHHas NoclenoBaTellk-
M =6, N= 5 HOCTE
(M =6, N=25, p=11)
0 1 2 3 4 0 11 22 3 14
5 6 7 8 9 25 € 17 28 9
10 11 12 13 14 20 1 12 23 4
15 16 17 18 18 15 2@ 7 18 29
20 21 22 23 24 10 21 2 13 24
25 26 27 28 29 5 16 27 g8 19
Tabnmuma 6
BXOOHAS MNOCNeNOBATENLHOCTD nepeMexeHHad MOCIemoBaTens~
(M = 6, N= 5) HQCTE
M =6, N=5, p= 6)
0 1 2 3 4 0 6 12 18 24
5 6 7 8 9 0 6 12 18 24
10 11 12 13 14 0 & iz 18 24
(15 16 17 18 19 0 3 12 ig 24
20 21 22 23 24 0 6 i2 18 24
25 26 27 28 29 0 6 12 18 24

16-



9.¢¢61L<Z NA

¢O

Tadnuna 7

BEXQOIOHaA NQCIeIOBaTENIEHOCTE

IIepeMeXeHEaA [MIoCnenoBaTellb—

HOCThL

0 1 2 3 4 0 11 22 3 14

5 6 7 8 9 25 6 17 28 9

10 11 12 13 14 20 1 12 23 4

15 16 17 18 19 15 26 7 18 29

20 21 22 23 24 10 21 2 13 24

25 26 27 28 29 5 16 27 8 19
Tabmuma 8

BXOIHa&A NOCIIeNOoBaATEJILHOCTE

(M = 6, N = 5)

nepeMeXcHHaAd nociyeloBaTelib—

HOCTE

0 1 2 3 4 0 15 1 16 2z
5 ) 7 8 9 17 3 18 4 13
10 11 12 13 14 5 20 6 21 7
15 1o 17 18 18 22 8 23 9 24
20 21 22 23 24 10 25 11 26 12
25 26 27 28 29 27 13 28‘ 14 29

17-
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MHOOPMaUMOHHEE $MTH
PCC1

PCC2

Tadmuna 9
111111111111131111112

100101001010010010
010010010100101001

Tabmunag 10

nHPOPMALMOHHEE OMTE 11101111011101111¢0
pCC 1 10i01010101010101¢C
PCC 2 010101010101010101
. » X
d 1
3
| ’  mepeoe
12 .- — =CHCTEMATHIECKO——— 2 Y
) ¥ [Konnpoaaﬂne
BPEMEHHOE 13
nepeMeKeHHe ]
BTOpOE
»CHCTEMATHIECKOG———Y 7
r KOOUPOBRHWE
Our. 1
11 12 13
? ? R
nepsoe EPEMEKHTEND: BTOpOC
CHCTEM. ! CHCTEM. |
KOIMPOBAHHE (nnuna = N) KOAHPOBaHUE
(N.k) (n.N)
dwur.2

18-
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315

325
zy — R
> saneproi sanepKKal -
311 319
L 315 [+ 8
Xk 7uocc-rai;ggﬂemm‘i i )” —1 31 3%3 3%7 —| 379 321 ,
— BBIKH’;]([;‘I{I;%?HH mepsetii | HEPBMC)I(HTEJ'IL:IH : ] ’j" ,-,@ 7>k+1
Nexonep BTOPOH KHTens | R
| nexonep obpail, dy
il B
M Yok :
Y 33 ﬁ; BOCC’:‘;ﬁgBHeHH 333 335
BbIKWJIBIBAHMS X4t
TOUKH — >
»
-3n 3anepKKa »
{ Ykt
337
dur.3
11 12 14
2 E 8
—» IeKoaep obpaun. neKonep
BHYTD. TIEPEMEXKHTEND » BHEILHETQ | :[: —>
.__>| KOoa | koia L
13
! { -
. MIEPEMEKHTEND
dur.4
dk Xk
410
TEPBBIR
) xozep — Yk
nepemMexHTeNb
434 C UMKIUYECKHM 420
CMenieHeM {
! BTOpOH |
Koaep Y2k

(bur.6

10-
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432,434

5%3

d K_'_"" 3a10M. YC-BO % d0

CHHTbIBAHME anpeca

| MYJbTHIUIEKCOp I~— 521

|
%
|
|

5}7 ’{ 5129
‘ KOHTPOJNED KOHTpONJEp
| NepeMeKeHHA
; AMATrOHAABHOTO ¢ ﬁnmnqecmw
{ NepeMexeH s CMCLIEHHEM
7 Y
M TN P ISTEP
rabauua TabaHua
o nepeMeReHHA
AMATOHENLHO C HHKJIHYECKHM
nepemeeHus CMEIlleHHeM
( T (
513 515
perucTp 511

CMIHal  CHIHan
pasmepa  THma
610xa NePEeMEXUTENS

JaHHBIX

OT KOHTpO/LIEpa

@ur.7

-20-
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( Ha4vaa0 )

BBOO NaHHBIX

611~ oLD—ADDR[K], (K=M*N)

v

613 onpeneneHue 3HaUeRUi
Mu N

615

HET

GCD (M, N)=1? 519

L 4

OMIEPUPOBAHME &NPECOM
nepememnem
FOR(K=0; K<M*N—1;K++)
617~ NEW_ADDR[K]=
(M=1)—(K mod M)*
N+(K mod N)

1 HecpabaTbizanne
A [IEPEMEIKEHMA

A
3aBepLIeHHe

dur.8

Y

631 ~

BBOI JaHHBIX

OLD_ADDRIKJ, (K=M*N)

y

533 —

QnpengieHne 3HAYEHHIH
MuN

X

635~

ONEPHPOBAHUHE anpecaMy
HEPCMG)KHTCHH patibis

FOR(j=0; j, M; J++

FOR(i=0; J<N i+

NEW_ADDR[i-i—j*N]:
i+{M=1=(i+{) mod M)*N

i

3aBeplIeHne

Dur.9

_21-
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‘ Haqajio )

y

BBOJ, JaHHBIX

711~ OLD_ADDR[K |, (SIZE=M*N)

v

OTIpeREJICHUE MapaMeTpos
713 P u nepexona

715

HeT

GCD (P, SIZE)=1? | 739
Y
Ra [ HecpabaThiBaHHe
A —_ } nepeMexeHns

ONepHpOBaHHE AfpecaMu
riepeMekHTeNA 1in

717~ FOR(i=0; i<SIZE; i+1)
NEW_ADDR[i =

(P% + STEP) mod SIZE

3

\
aaBepuieHye

Dur.10

Ha4dane

v

BBEQICHHE DaHHLIX

721~ 0LD_ADDR[K |, (SIZE=M*N)

793~ oTnpeneneHue napamMeTpos
P u mepexona

A
OTIEPHPOBAHME aAPECAMH |
IepeMexuTes

d=gcd(P, SIZE);
725~ FOR (K=j=0; j<d; j++)
FOR (1=0; KIZE/d, ot Ke4)
NEW_ADDR[i]=
_L(P*HSTEP)H] mod SIZE

A
| 3aBeprenue

Dur.11

20
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TypSoxon (8 urepauwmii, Bxonnoi 610k = 104 6ura)
‘ JAHHBIX
< xanan JBI'TI)

1.0e-02 -
' .}IO‘!HOC nepeMexc. ———
NPOU3BOJIEHOE NIEPEMEN, -
NEPEMEKERNE C UKITHYEC ——-
KHM CMEIEHHEM
1.0e—-03 r
8 1.0e-04 -
-y
1.0e-05 +
M- 575 25 3 35 4
Eb/No |
dur.12

23
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