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BcTtynneHue: xopowinin Kog U nJjoxom Koa

B nporpammupoBanun (Hanpumep, Ha ToM »xxe C/C+ + ) eCTb CBOA NUCAHbIX

N HEMMCaHbIX NPaBWJ, OLEHUBAIOLLNX BLICOKOYPOBHEBYO OpraHn3aLmto
(apxuTeKTypy) KOAQ KakK XOPOLUYO WAN MAOXYHO

Bynem ycnoBHO Ha3blBaTb Takue npaBuaa npasuiamu (TpeboBaHusamM)
cTunS

[MpoekTupoBaHMe CxeMbl Ha SI3bIKE BbICOKOTO YPOBHS abCTpakLmm
(Hanpumep, V) — 3TO TOXKE NPOrpPaMMMPOBAHMNE, TONILKO B 0COOOI
napagaurme, NCNonb3yroLeli:
» 0cobbllii Habop NPUMUTUBHbBIX MOHATWI
> TOYKW, CUrHaNbl, PPOHTLI, TaKThl, ...
» 0cobObIli Habop KoMaH[,
P BeHTUNU, KOMBUHALMOHHbIE onepauun, TPUrrepsl, ...
» 0cobbIli BUA KOMMNO3NLUN KOMaHJ,
> coeauHeHne NpoBoAaAMU

|_|O3TOMy MO>XHO NPEADBABIATL Tp€6OBaHI/IFI CTUNA N K KOAY CXEMbI
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BcTtynneHue: xopowinin Kog U nJjoxom Koa

MpaBuna cTunst MOXXHO (Orpy6aEHHO) NOAENNTL HA HECKOJIbKO KAaTeropwii:

» VHusepcanbHble: 6e3 U3MeHeHU AOCAOBHO NMPUMEHSIIOLLMECST KO BCEM
napagurmam u si3bikam

> ﬂonyyHMBepcaﬂbele: NMMErLne ansa BCeEX Ui MHOTMX napaanrm
OANHAKOBYIO NAEH0, HO pa3Hble TEXHUYECKNE AeTaln, afanTunpyroLimnecs
noA KOHKPETHbIE NMapaanrmbl

> CreuvasnbHble: UMEKLLNE CMbICT TOJBKO At OAHOW UM HECKOJbKUX
(HemHorvx) napaanrm

Asbikn onucanus cxem, Bnok 29 3/11



BcTtynneHue: xopowinin Kog U nJjoxom Koa
Mpumepbl yHMBepcasnbHbIX NPaBua cTus (NPUMEHUTENBHO K V):

» PazpabaTbiBaTb CXeMY, MbICIS HE B TEPMUHAX NapagurMbl si3biKa
(cxemHolA), — 3TO Noxo

» KOHLEHTpUpoBaTb B OAHOM MECTE CTOJIbKO AeTanell, 4To Ux TPyAHO
yaep»aTb B yMe, — 3TO MJI0XO0

» O606WaTh ¥ MHKANCYANPOBaTb — 3TO XOPOLLO, €CIN BOCTIPUATUE ©
MCNONb30BaHNE KOAA YMNPOLLAETCS, U NJOXO, ECAN HET

> «l1306peTaThb Besocuneay — 3TO MJIOXO, a UCNONb30BaTh FOTOBOE
(roToBble MoAyNUN V, apxMTEKTYPHbIE PELUEHNS U T.M.) — 3TO XOPOLIO

» TonbKo, YBbI, 11 CXEM FOTOBOE HEPEKO OKa3bIBAETCS HEAOCTYMHLIM 13
KOMMEPYECKNX COODPaXKeHN, TaK YTO «BEIOCUMEbI» HEPEeaKN
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BcTtynneHue: xopowinin Kog U nJjoxom Koa
Mpumepbl NnonyyHMBEpPCanbHbIX NPaBWJI

» Pa3buBaTb KOA Ha «0b0O3puMbley> 0D0CODNEHHbIE € NOMNYECKN
LENOCTHbIEY» MOACXEMbI U FPYNMbl NOACXEM, MOLYIN — 3TO XOPOLLO, a
«CMELUMBATbY Pa3HOPOAHbLIE MNOACXEMbI B OJHOM MeCTe — 3TO MJIOXO

» Ob6beAnHATH TOUYKM, BbIMOAHSAOLWME 0OLWYytO 3a4a4y, B LUNHbI —
XOPOLLIO, eC/N BOCMPUATUE KOMA YNPOLLAETCS U UCNONb30BaHNe He
OYeHb YCNOXKHSETCS, U MIOXO UHa4e

» JlenaTb siBHOEe Npeobpa30oBaHnst TUMOB — XOPOLLO, eCaN 3TW
npeobpa3oBaHUs HEOYEBUAHbLI U MOTYT MPUBECTU K OLWNbKe no
HEBHUMATENIbHOCTUN, N MJIOXO, €C/IN OYEBUHbI

MoykeTe BCMOMHUTL eLé MHOMO Takux NpaBuil, onupasicb Ha N3BECTHbIE
A3bIKK NporpaMmMnpoBaHus (B Tom yucne Ha C/C++), n NPUMEHUTb X K V

A I'IO,EI,pO6HOI'O Pa3roBopa 3aCnyXXnBakoT CreumnasibHble NpaBuia CTUiA
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CkBO3HOW npumep

[MpaBuna pa3paboTku xopoluero koda byayT obcyKAaTbCst HAa NPUMEPE TaKOW
CUHXPOHHOM CXeMbI C aCUHXPOHHbLIM cbpocom (Oyaem OTCbINaTb K HEMY Kak K
YyNpaBAsSEMOMY CHETHUKY):

xB
up—
down— — overflow
set—
y(1)=0 overflow(1) =0
x(t), ecan set(t) = 1;
) y(t)+1, ecnmset(t)=0wu up(t) =1,
y(t+1) = y(t) =1, ecmm set(t) = up(t) =0 un down(t) =1
y(t) nHayve

overflow(t+1)=1 <«
npu nepexoge oT ¥(t) K y(t + 1) nponcxoanT apucbmMeTnHecKoe
nepenoiHeHne
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HdaHHble n ynpaBsieHne B cxeme

OcHoBHOE creunanbHoe NpPaBuao CTUAS NpU pa3paboTKe CXeM B LiESIOM
Mpv MCNofb30BaHUN V' B YaCTHOCTW, KOTOPOE PEKOMEHYETCS] OCO3HATL U
Hay4YUTbCs YMENO NCMOAb30BaTh, — 3TO

NPVHLUN pasfeneHnst JaHHbIX 1 ynpaBieHns

CornacHo 3ToMy NMPUHLMUMY, BCE TOYKN CXEMbI AeNSATCS Ha [iBa Knacca:
nHOpMaLMOHHbIE W yNpaBAstoLLne

3HauYeHUAMN B YNPaBASOLWMX TOYKAX 3aJat0TCs «HACTPOKNY BbINONHEHUS
CXEMbI: PEXUMbI PaboTbl, HACTYM/IEHNE UCKNKOUYNTENbHbBIX Cly4aes, BbIOOP
CrnocoboB MNepechbisIKN 1 Npeobpa3oBaHns CUTHANOB, ...

3HaveHUst B MHPOPMALIMOHHBIX To4Kax (JaHHbIE) NacCMBHO NpeobpasytoTcs
CXeMOW COrnacHO TeKYLUMM HaCTpOoiiKaM, 3aJatoLLUMCs YNpaBAsoLMMM
3HaYEHUSMU
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HdaHHble n ynpaBsieHne B cxeme

B

up—
down—
set—

— overflow

Hanpumep, B ynpasisieMoM CHETYUKE:

» fnaHHble CO BXOAa X Mo HeO6XOJJ,I/IMOCTI/I COXPaHAKOTCA U npeo6pa3yr0Tc9|
N B KOHEHHOM NTOr€ HaANpaBaAKTCA B BbIXO4 V

P 3HadeHus Ha Bxogax up, down, set ynpaBnsoT
cnocobom npeobpazoBaHnsA 1 NepeHanpaBaeHnst JaHHbIX

P> ecnn 3HauyeHne Ha Bbixogde overflow ByneT MCnonbL30BaThHCS
B [IPYroil cxeme, TO CKOpee BCEro OoHO OyaeT ynpaBasiTh
BbIMOJIHEHNEM CXeMbl, OTMeYas HACTYMNJeHne UCKIOUYNTENBbHOIro Cay4dast
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OnepaunoHHbIA 1 YyNpPaBiSIlOLWNIA aBTOMATbI

B cooTBeTCcTBUM C AJENEHNEM TOYEK Ha ynpaBadAroWmne n I/IH(bOpl\/IaLI,I/IOHHble
BCA CXEMa AESINTCA Ha ABeE NMOACXEMBbI:

OI'IepaLJ'VIOHHbIIZ aBToOMaT U yl'lpaBJ'IﬂPOUJ,I/Im aBTOMaT1

OnepaunoHHbIi aBTOMAT COAEPXKUT BCE MOACXEMbI, MOPTaMU KOTOPbLIX
SABASAOTCS MHPOPMALMOHHBIE TOYKU, U «HUYEro JIMLLIHErO» : peann3auunto

> Bcex cnocoboB nNpeobpazoBaHMA [aHHbLIX CXEMOW, HO He yrnpaBJieHUs
BbIBOPOM 3TUX CNOCOOOB B KOHKPETHbIE MOMEHTbLI BPEMEHU, 1

> yNpaBAsOLWMX 3HAYeHW, 3a4ar0LLNXCA HENOCPEACTBEHHO JaHHbLIMU
(CBOWMCTB AaHHbIX), ANSt OTNPABKU B ynpaBastowuii agTomaT

VI'IpaB)'IFHOLLI,I/IM dBTOMAT COAEPXKUNT BCE OCTaNbHOE:

P> noacxemMbl ynpaefieHns npeobpa3oBaHMEM AaHHbIX U yNpaBAstoLLINE
BbIXOflbl CXEMbI, HETPUBMNANIBHO COOTHOCALLMECS C AAHHBIMU,

> npn 3TOM HE COAEPXUNT HNKAKUNX OAHHbIX

1 TepmuH «aBTOMAT» 3[eCb pacLEHMBaAliTe KaK MCTOPUYECKOE Hacneamne, a He Kak obsi-
3aTeNbCTBO K MpUMeEHeHNUto aBToMaToB Mypa
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OnepaunoHHbIA 1 YyNpPaBiSIlOLWNIA aBTOMATbI

B «3anagHoii» JINTEPATYPE U €€ nepeBofle MOXKHO TakKXe BCTPETUTb U
APYyrmne Ha3BaHUA 3TUX NMOACXEM!

» OnepaunoHHbli aBTomaT: datapath, kKoHTYp AaHHbIX, data unit, 610k
JaHHbIX

» Vnpaenstowmii aBTomaT: controlpath, KoHTyp ynpaBneHus, control unit,
OnoK ynpasneHns

Hanpumep, B ynpasiseMomM CHETHMKE
pasjesieHne Ha onepauyoHHbIA U yNpaBAsoWUA aBTOMaTbl BbIMSAUT Tak:
Q

HE T

up—
down— PP — overflow
set—
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OnepaunoHHbIA 1 yNpaBasitlOLWMIA aBTOMAaThbI

|_|pl/l NCNONBb30BaHNN pa3fenieHnA JaHHBIX U yNpaBaeHnA COOTBETCTBYOWNE
aBTOMaTbl HEPEAKO pa3pa6aTb|Ba+0TC$| NOYTN HE3ABUCNMO!

» [lpu pa3paboTke onepaUmoHHOro aBTomMaTa ciaefyeT 3a4yMbIBaTbCs
TOJIbKO O crnocobax npeobpa3zoBaHMs N CBONCTBAX AaHHbLIX

» [pu paspaboTke ynpasasitoLLEro aBToMaTa cleayeT 3a4yMbIBaTbCs
TOJIbKO O NMpeobpa3oBaHNN YyNPaBASOLINX 3HAYEHWNA

Takasi He3aBucKMMas pa3paboTka NO3BOJSET:
> «llpeonorndeckny ynpocTuTb Koj
» He3aBUCKMMO NPUMEHATL pa3Hble NOAXOAbl K pa3paboTke noacxem

» 136eratb LTNynbix> OLINBOK, BO3HUKAOLWNX NO HEAOCMOTPY Mpn
CMELWEHNN Pa3HOPOAHbLIX netanen peannsaunn

> vny‘-{LLIVITb noaaepPXXNBAEMOCTb N YNPOCTUTL NEPENCNONIL30BaHNE KOAA
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