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CbhAbBpPXAHUE
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA
BXOAHO-U3XOAHU Onepauunmu



OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

OCBEH 30ABAXKUTEAHUTE YCTPOMCTBA, CbLLIHOCTTA HA
NPOLLECOPA CE OMPEAEAS OLLLE U OT CAEAHUTE HYETUPU
CUCTEMMU:

% Cuncrema otT MALLUMHHM KOMOHAM;
2 CrcTema 330 NpeKbLCBAHE;

3. BXOAHO-M3XOAHO CUCTEMAQ;

4 3AMNOMHSILLLO CUCTEMA.



OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHusaums Ha BXOAHO-M3XOAHATA CUMCTEMA

LIMQDPOBMAT NPOLLECOP, B CbOTBETCTBME C TEOPMATA HA
KPAUHUTE ABTOMATH, MPEACTABAABA KPAEH ABTOMAT, KOMTO
CbLLLECTBYBA B OOKPBXEHMETO HA APYTM MOAODOHM ABTOMATH,
ABIBALLLM CE€ 30 HETO BbHLLIHM.

Bpb3KATA HA NPOLECOPA C BbHLLHMA CBAT € YUCTO
UHDOPMALMUOHHA - MEXAY HETO M BbHLLIHOTA CPEAQ MOTraT
AQ MPOTUYAT EAUMHCTBEHO MPOLLECKU HO OOMEH HA ACHHM.

CAEAOBATEAHO MOXEM AQ TBBPAMM, Y€ 3a npoLecopa
BbHLLIHUAT CBAT MPEACTABAIBA MAMET — MAMET, OT KOATO MOTQAT
AQ CE€ MOAYYAT AQHHU 1 B KOATO MOTAT AQ CE CbXPAHAT
AQHHM.

TAka, OT CbLLIHOCTTA HO B3AMMOAENCTBMETO HA MPOLLECOPA C
BbHLLIHUTE YCTPOMCTBA, MPOU3AM3A HOMMEHOBAHUETO HAI
DA3rAEXACQHATA CUCTEMA — BXOAHO-M3XOAH
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHusaums Ha BXOAHO-M3XOAHATA CUMCTEMA

BXOAHO-M3XOAHU ONepauumu

e [TOA BXOAHO-M3XOAHM ONEPALMM (MAM OLLLE BbBEXAOHE-
M3BEXXAOHE) HOM-OOLLLO Ce PAa3bmpa MPOLECHT MO
NnpeHacsHe Ha AGHHM OT BbHLLIHO YCTPOMCTBO B
ONEPATMBHATA NMAMET HA NPOLLECOPA MAM OBPATHOTO.

e [lpOLECHT BBBEXAAQHE, A TAOKAQ ChLLIO M M3BEXAAHE (B
HAM-0BOLLIOTO MM PA3BUPAHE) HE MOXKE AQ CE
OMPEAEAM KATO MIMbAHMMA ONepPALIMS, Tb KATO MO
CbLLIECTBO TOM CE OCUrYPSABA OT LSAO MHOXXECTBO
TOKMBQA.

e CbLLHOCTTAO HA TA3M NOCTAHOBKA CE€ CbCTOM B
M3ACHABAHE HO OCHOBHMTE MOAXOAM 30 PEAAUIALMS HEl
BXOAHO-M3XOAHUTE OMEPALMM B KOHECTBOTO Uil
HQ M3MbAHUMM ONEPALMH, T.€, OIFACAHC TOYKA HO

' NpoUecopa M HA cmcre/v\aro MOLLIMHHH KOMOHAM.



OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

BXOAHO-M3XOAHU ONepauumu

e Onepaumdara, CBbP3BALLLA "MPMEMHMKA" C
"MPEeAOBATEAS, CE€ HAPMYA BXOAHO-M3XOAHA OnepaLms.

e EAHOTO CTPAOHA B ABOMKATA MPEAOQBATEA-
NPOUEMHUK BUHATM € KAETKQ B OCHOBHATA MAMET (UAU
PEMMCTbO OT PEMMCTPOBATA NMNAMET), A OT APYTATA
CTPQOHAO € BycbepeH PEMMCTbP B CTPYKTYPATA HA
BbHLLIHO YCTPOMCTBO.



OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

BXOAHO-M3XOAHU ONepauumu

e [lpoLEeCOPDLT "BMXAQ EAEMEHTUTE HA BXOAHO-
M3XOAHATA CUCTEMA HE HEMOCPEACTBEHO, A KATO
KAETKMU B CBOETO AAPECHO MNPOCTPAHCTBO.

e CbBKYMHOCTTA OT TE€3U KAETKM (QAPECH), 30A KOUTO CE
Kpmne AOAEHO BbHLLIHO YCTPOMCTBO, LLLE
HAPUMYOME MPOMPAMEH MOAEA HA BbHLLIHOTO
YCTPOMCTBO.



OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

BXOAHO-M3XOAHU ONepauumu

KAETKATA, AO KOSTO MPOLLECOPBT MMA NPOrPAMEH
AOCTBIM NPU BXOAHO-M3XOAHA Onepaums, € NpmMeTo A0
CE& HAPUYA NOPT 30 BXOA-M3XOA.

[TOPTBT MOXE AQ CE PA3OMPA OLLLE KATO bydoepeH
PEMCTBP.

[TopTbT MOXeE AQ BbAE AOCTLMNEH KAKTO 34 YETEHE, TAOKA
1M 30 30MMC, MAM COMO 30 YETEHE M CAMO 3a 3AMuUC.

TAKA BCAKO BbHLLHO YCTPOMCTBO OT BXOAHO-M3XOAHATA
CMCTEMA MPEACTABALIBA 3A NMPOLECOPA CbBKYMHOCT OT
HAKOAKO MOPTA - MPOrPAMEH MOAEA HA BbHLLIHOTO
YCTPOMCTBO.
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHusaums Ha BXOAHO-M3XOAHATA CUMCTEMA

BXOAHO-M3XOAHU ONepauumu

* B npouecda HA BbBEXAOHE-U3BEXKAOHE MEXAY
MNPOLLECOPA U CUCTEMATA 30 BXOA-M3XOA CE NPEeAdBAT
AQBHO ABQ BUAQ AQHHU - EAMHUAT BUA € MPEAHA3ZHAYEH U
HEOODXOAMM 3A YMPABAEHUE HA MPOLLECA, O APYITUAT BUA
MO CbLLLECTBO MNPEACTABAIBA CAMUTE AQHHM.

* YNPABA4BALLMTE AQHHU, KOUTO M3MNPALLA NMPOLECOPBT KbM
CUCTEMATA 30 BXOA-M3XOA, CE M3MOA3BAT 30
MHULIMAAM3ALMA HO XKEAQHUMSI PEXMM 30 paboTa, A
YMNPABAABALLIMTE AQHHM, KOUTO MPOLLECOPBLT MPOYUTA OT
CUCTEMATA 30 BXOA-M3XOA, OOUKHOBEHO MPEACTABAABAT
HAKAKBA AYMA 30 CbCTOAHMETO HA BLHLLIHOTO YCTPOMCTBO«~
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OpI'CIHM3CILI.M$I HA U3MUCAUTEAHUA npoLuecC
OpraHusaums Ha BXOAHO-U3XOAHATA CUCTEMO

OB0o0LLEH NPOrPAMEH MOAEA HA BbHLLIHO YCTPOMCTBO
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

BXOAHO-M3XOAHU ONepauumu

e HYeTnpumrte NopTta HA MNPEACTABEHMI MOAEA CE PA3TAEXAQAT
KOTO KAETKM B AAPECHOTO NPOCTPAHCTBO HA MnpoLlecopa.

* 30 U3MNbAHEHME B T9X HO OCHOBHUTE ONEPALMM BCAKA
NPOrpaMa TpPI6BA AQ YNOTPEDU CbOTBETHUTE MALLIMHHMU
KOMAOHAM. B TOKMBAO KOMAHAM, OCBEH KOABT HO
onepaumdara, TpadBA AQ CE€ NOCO4YM QAPECHT HA
NPEAABATEAL U AAPECHT HA NMPUMEMHMKA 1 B TO3M CMUCHA
TAXHOTA CTPYKTYPA MOXE AQ CE OMNMPEAEAU KATO
ABYQApPECHAQ.

* MALUMHHUTE KOMOHAM 30 PEAAM3ALLUSI HO BXOAHO-/3XOAHM
ONepPALMM CE OTAEAIT U PA3TAEXKAAT B OTAEAHO rpyrld HQH
KOMOHAHOTAO CUCTEMA.
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

BXOAHO-M3XOAHU ONepauumu

ABQO MOAXOAQ 30 HEMOCPEACTBEHATA PEAAM3IALMSA HO
BXOAHO-M3XOAHUTE ONEPALMM KATO U3MbAHUMM.

(TToA M3MBAHUMA OMepPaALMd PA3DUPAME TAOKABA OnepaLmd,
KOATO MOXE AQ ObaE 3AMOBIAAHA C MALLMHHA KOMAHAQ.)

1. M3nbAHEHME HO onepaunmTE B @AMHHOTO QAPECHO
MPOCTPAHCTBO HO OCHOBHATA NAMET;

2. I3NbAHEHWME HO ONEPALMUTE B PA3AEAHO AAPECHO
NPOCTPAHCTBO.
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

EAUHHO OAPECHO NPOCTPAHCTBO

B TO3M CAYyYOM BXOAHO-M3XOAHATO CUCTEMA HE CE
pPA3MO3HABA OT NPOLECOPA KATO TAKABA.

HA BXOAHO-M3XOAHUTE MOPTOBE MPOLLECOPBLT FTAEAQ KATO HA
KAETKM OT ONEPATUBHATA MAMET U M3MbAHSBA B TIX
OOUYAMHUTE 30 ONEPATUBHATA MAMET ONEPALMM YETEHE U
3anumc.

[TOOLLECOPBLT HE CE HYXKAQE OT AOMBAHUTEAHU MALLIMHHM
KOMQHAM, PA3AMYHM OT TE€3M 3a paboTa C onepaTtMBHATA
namer.

B MOBEYETO CUCTEMM, OCHLLLECTBIBALLM BXOAHO-M3XOAHM
onepaLym B EAMHHOTO AAPECHO MPOCTPAHCTBO HA %
NPOLLECOPA, TO € PABAEAEHO HO OBAQCTU —3a |
ONepPATUBHA PADOTA U 30 BXOA-M3XOA:
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

EAUHHO OAPECHO NPOCTPAHCTBO
MpeAaumcTBAQ:

e AMMCATA HA CMNELUMNAAMIMNPAHM MALLUMHHU KOMAHAM 30
BXOAHO-M3XOAHW ONepPALMM B TOKMBA CUCTEMM ODAEKYABA
KOMOHAHQATA MM CUCTEMA.

e BposT HO aapecuUTe, KOMTO MOTraT AQ ObAAT PE3IEPBUPAHM
30 PA3MNOAQrAHE HO BXOAHO-M3XOAHM MOPTOBE, €
HEOTPAHUYEH.

* Tb KOTO HODOPBT OT KOMAHAM, KOUTO MOTAT AQ PABOTAT C
KAETKM OT ONEePATUMBHATA NMAMET, € CPCBHUTEAHO
MHOTOBOPOEH, TO CAEABJ, Y€ CbLLIUTE KOMOHAM MOTAT AO
CE& M3MOA3BAT M BbPXY CbABPXKAHMETO HAO BXOAHO- -)
M3XOAHUTE KAETKM.

*-3HAYMTEAHO CE OMNPOLCIABCL-EHMETEMHATA LLIMHA HA
npoLLecopda. 0 P
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA

EAUHHO OAPECHO NPOCTPAHCTBO
HeAocTaTbum:

e [MpU PA3PACTBAHE BXOAHO-U3XOAHATA CUCTEMA O MOTAC
AQ MOMPEYM HO ONEPATUBHUTE CDYHKLMM HO
OMepPATMBHATA ODACCT OT NMAMETTA, TbM KATO 8 OFPAHMYOBA

No oBem, a B HIKOM CAYHOM U 9 PA3APODIBA HAO HIKOAKO
OTAEAHM ODAQCTM.

e TO3M MOAXOA HE € HOM-MOAXOAALLLMAT 30 PEAAMIMNPAHE HA
CMCTEMATA HA YHUAOULMPAHMI MHTEPTDEMNC, TbN KATO IO
YCAOXHABA, KOETO MOXE AQ AOBEAE B KPAMHA CMETKA AO

HMUCKO ObP30AEMNCTBME HO BXOAHO-M3XOAHMS MPOLLEC KATO
LIGAO.
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OpraHusaumsa Ha U3HUCAUTEAHUSA Npouec
OpraHu3iaumsa Ha BXOAHO-U3XOAHATA CUCTEMA

Pa3AeAHO BXOAHO-U3XOAHO AAPECHO MPOCTPAHCTBO

KbM CMCTEMHATA LLUMHA HA NPOLLECOPA CE
Cb3ACBA U3OAMPAHO AAPECHO NPOCTPAHCTBO,

NPEAHA3HAYEHO 30 C

CHNCTEMAQA.
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OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHusaums Ha BXOAHO-M3XOAHATA CUMCTEMA
Pa3AeAHO BXOAHO-U3XOAHO OAPECHO NMPOCTPAHCTBO

CTpYyKTYPA HO MALLUMHHMUTE KOMOHAM 30 BXOA-M3XOA B
apxutekTypara |A-32

| MPLIT K. 2T Fr. M2 | Agpec HaTIOFT
QUTPUT : KO [ Aapec Ha NPT | Pr. Ke
000 , OOF KoHTpoAep 3a MNMAIT Nel ;
060, 064 KOHTPOAEP HO KAOBMATYPA ;

3F8 | 3FF [MopT COMIT .
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OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA
Pa3AeAHO BXOAHO-U3XOAHO OAPECHO NMPOCTPAHCTBO

[1O CTPYKTYPA KOMAHAMTE CA ABYOAPECHM - EAUHUAT
aApec (Pr.Ne) npeACTABAIBA HOMEP PETMCTLP OT
PEMCTOOBATA MAMET HA MPOLLECOPA, A APYTUAT
(Aapec HA TTOPT), e abcoAoTeH (MPSK) aApecC HA
MNOPT BbB BXOAHO/M3XOAHATA MAMET HA MpoLeCcCopAa.

[Ton APECHPAHE HAO KAETKA OT ONEPATUBHATA NAMET HE
C€ M3MOA3BAT APYITM METOAM 30 AAPECUPAHE OCBEH
npaK. TOBA € TaKA, 3ALLLOTO NPOTPAMHUTE MOAEAU HA
PA3AMYHUTE BbHLLHW YCTPOMCTBA CA TBbPAO
pasnpeAeA€HU BbB BXOAHO-U3XOAHOTO AQAPECHO
NMPOCTPAHCTBO HA Npouecopda.

He e paspelleHO eAHA MPOrPAMA MAM ONePALUMOEHATO
CUCTEMO AQ I'Ipe/\/\eCTBCI AQAEH [NOPTOT EAMH B APV
—OApEC:

19



OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA
Pa3AeAHO BXOAHO-U3XOAHO OAPECHO NMPOCTPAHCTBO

30 NO-AECHA PEAAM3ALIMA HO AAPECHUTE AELLIMADPATOPMU
M OOPMUMPAHE HA CUTHAAM OT TUNA E (Enable) nam CS
(Chip Select), ce n3bmpar aApecuHtTe oT HAHAAOTO HA
AAPECHOTO MNPOCTPAHCTBO.

B Mctopmyeckm NAAQH NbPBOHAYOAHO CA M3MOA3BOHMU
MAQALLIMTE 10, B MOCAEACTBME - MAOALLMTE 12, O OLLLE
NO-KbCHO - MAQALLIMTE 16 OUTA OT aapeca. ToBA
OMNPEAEAT PEAAHO M3MOA3BAEMO BXOAHO-U3XOAHO
NPOCTPAHCTBO B 00em ot 1[KB], 4[KB] 1 64[KB]
CbOTBETHO.
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OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA
Pa3AeAHO BXOAHO-U3XOAHO OAPECHO NMPOCTPAHCTBO

Ha IBM ABAXMM CTAOHAQPTU3ALMATO
HO PA3NPEAEAEHMETO HA BXOAHO-U3XOAHOTO
NPOCTPAHCTBO 30 KOMIMIOTbPHUTE CUCTEMM C
APXUTEKTYPA |A-32, KbM KOATO CE MPUABPXAT
MPOM3BOAMTEAUTE HO KOHTPOAEPM.
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OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHmsaums Ha BXOAHO-U3XOAHATA CUCTEMA
Pa3AeAHO BXOAHO-U3XOAHO OAPECHO NMPOCTPAHCTBO

12-61T0B 16-4eH aaApecC [lpeAHA3HAYEH 30

000 , OOF KoHTpoAep 3a NAIT Nel ;

010, O1F Pasumpenme 3a KINAI Nel ;

020 , 021 [Tporpammpyem KOHTPOAER 34

NpekbCBAHE Nel ;

040 , O5F Tanmep ;

060 AnarHoctmyeH permctop POST
(camo 3anmc) ;

061 N3TOYHMLUM HO NMI 1 ynpasaeHme
HQ 3BYKQ ; .

060, 064 KOHTPOAEPD HO KACBUATYPO. gl

070 , O7F

CMOS—noMeT M-MaAcCKka 3a NMI ;
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OprCIHM3CI LnUa HAQ U3BHMUCAUTEAHUA npoLuec
OpraHusaums Ha BXOAHO-M3XOAHATA CUMCTEMA
BXOAHO-M3XOAHO OAPECHO NMPOCTPAHCTBO

Koraro kbM npouecopa CaA NOAKAIOYEHM HIKOAKO €AHAKBM YCTPOMCTBA
30 BXOA-M3XOA, BCAKO OT T9X MMA CBOM CODCTBEH MHTEPTdDEMC.

ANAPATHUTE CPEACTBA HO MHTEPTDENCA CA EAHOKBM, O NMOPTOBETE MMAT
PA3AUYHM AAPECM.

OBOMEHDBT C TE3M YCTPOMCTBA OOMKHOBEHO CE OCbBLLLECTBIBA C MOMOLLTA
HO €AHQO M CbLLLA APAMBEPHA MNPOTPAMA, KOITO BCEKM MbT TPAOBA AC
PAOOTUN C PA3AMYHU AAPECMH.

Ta3M NPOrPAMA 30 CbBMECTHO M3MOA3BAHE CE PA3PAOOTBA AECHO,
KOraTo NpOLECOPBLT M3MOA3BA EAMHHO AQAPECHO NPOCTPAHCTBO,
KbAETO 30 MOLLUMHHMUTE KOMOHAM CA AOCTbIMHM PA3ZAMYHU METOAM 30
AAPECHPAHE.

Koraro, o6aye, NnpoLeCcopbT M3MOA3BA M3OAMPAHO AAPECHO
NPOCTPAHCTBO, PA3PADOTBAHETO HO APAMBEP 30 CbBMECTHO
M3MOA3BAHE € MO-TPYAHO, €T0 3ALLIO JAPECHPAHETO HQ nopTOBeTe
O6VIKHOBeHO € CAaMO MnpSAKo.
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OpraHumsaumsa Ha U3YHMCAUTEAHUSA NpoLuecC
OpraHu3iaumsa Ha BXOAHO-U3XOAHUS OOMeH

/ABE& OCHOBHM APXMUTEKTYPOHM PAZHOBUAHOCTM HO BXOAHO-
M3XOAHATA CUCTEMA:

1. C HEMOCPEACTBEHM BPb3KM;
2. C PA3AEAHU BPB3KU (C KOHOAHM BPB3KM).

B cnuctema ¢ HeNnoCcpeACTBEHM BPb3KU BXOAHO-M3XOAHUTE onepaumm ca
MU3MbAHUMM 11 B KOMOHAHOTA CMCTEMA HA MPOoLLEeCOopA Ca
PEAAUINPAHN C MALLUMHHM KOMAHAM OT BUAQ "BbBeAn" 1 "M3Bean’”.

B cnuctema ¢ pasAeAHU BPBb3KM BXOAHO-U3XOAHMTE ONMepaLnm HE Ca
U3MbAHUMMU. B KOMAHAHOTA CUCTEMA HA NPOoLLecopa obaye, Ca
PEAAMIMNPAHU MALLUMHHM KOMOHAM OT BUAQ "MI3MbAHMU
BbBEXKAAHE" 1 "MI3MbAHU U3BEXKAQHE", 4PE3 KOUTO TE3U ONnepaLLMmM
MOTQAT AQ C€ MPEAN3BUKBAT 3A M3MbAHEHKME B TOKO HOPEYEHMA KAHAA

30 BXOA-M3XOA. -

—
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OpI'CIHM3CILI.M$I HA N3HNCAUTEAHAUA NMpouecC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucrtemu c HenocpeACTBEHU BPb3KHU
C AEMYATUMNAEKCUPAHA LLIMHA Mroean, “Teres o7 OIT”
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OpI'CIHM3CILI.M$I HA N3HNCAUTEAHAUA NMpouecC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucrtemu c HenocpeACTBEHU BPb3KHU
CUCTEMA C MYATUINAEKCHMPAHA LLMHA
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucremu c HenocpeACTBEHU BPb3KH

[MpoLEeCOPBLT CAM YMPABASABA BXOAHO-M3XOAHMTE ONEPALMM, KATO
M3MbAHIBA MUKPOMPOTPAMHUTE MM AATOPUTMM.

BbHLLUEH M3PA3 HAO TOBA U3MbAHEHME CA U3XOAHUTE CUTHOAM U AQHHM,
MOABABALLLL CE B ONpeAEAEHN MOMEHTU BbPXY CMCTEMHATA MY LLIMHA.

BbHLLUHMTE YCTPOUCTBA, YUUTO MHTEPDENC ODMKHOBEHO CE PA3AMYABA OT
TO3M HO MNPOLLECOPAd, CE MOAKAIOYBAT KbM CUMCTEMHATA LLMHA YPE3
TOKA HOpEeYeHUTE nepmuchepHU MHTEepPOEeUCHU aAANTEPH.

[NepmndepHUTE MHTEPDDENCHM AAANTEPU MOTAT AQ ObAQAT
CNEeLUMAAM3IUPAHN U YHUBEPCAAHM.

BXOAHO-U3XOAHU KOHTPOAEPU — NO-CAOXHM, CMIOCOOHM A YINPOABASBAT
NoBeYe OT EAHO BbHLLIHO YCTPOMCTBO OT ACGAEH TUM.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucremu c HenocpeACTBEHU BPb3KH

KATto HEMOCPEACTBEHO BKAKOYEHM M YIPABAIBAHM OT MpOoLECOPQ,
BbHLLIHUTE YCTPOUCTBA MPEHACAT (MPUMeMAT AU NPEAABAT) AOHHM
OCHOBHO MOA YNPAOBAEHMETO HO CNELLUAAUIUPCAHU NMPOrpPaAMM.

B ABETE MOCOKM TPAHCOEPDLT HA AQHHUTE NPEMMHABA NPE3 CAMMS
NPOLLECOP, KOUTO MOXE AQ CE CYMTA 3A MOCPEAHMK, O OOMEHBT CE
HAPMYA NPOrPAMHO YNPABASBAH.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucremu c HenocpeACTBEHU BPb3KH

MN3MOA3BAMKM TA3M APXMUTEKTYPA, OMTUMOAHATA OPTIAHM3ALLMS HO BXOAHO-
M3XOAHMS OODMEH Ce XAPAKTEPU3MPA C TOBA, Y€ HOM-YECTO Ce
OCHOBQOBAO HA M3MOA3BAHETO HO NPEKbCBAHMS.

M3NOA3BAHETO HA MPEKBCBAHUATA AOBA Bb3MOXKHOCT HA MPOLLECOPA A
HE N34OKBO OABHUTE AEMCTBUA HA BbHLLUHOTO YCTPOMCTBO U AQ CE
MNOEBKAIOYM HO APYTA NPOrPAMA. TOKO ePEKTUBHOCTTIA MY CE
NOBULLABA. 30 AQ CE€ 30CUAM TO3MN EEKT, AOHHOBUTE PETUCTPM 3C
BXOA-M3XOA C€E MOAMEHST C AGHHOBU Bydchbepu, MoOMPALLM MO-TOAIM
0BEM AQHHM.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucremum ¢ KQHAAHU BPb3KHU

CneumaAm3npPaHM KOHTPOAEPU, KOUTO PEAAM3MPAT AATOPUTMMUTE HA
MALLUMHHMUTE KOMOHAM 30 BXOA-M3XOA AMNAPATHO M BbH OT MPOLLECOPA.

LLeA HO TO3M MOAXOA - A CE OCBODOAM BXOAHO-M3XOAHATA CUCTEMA OT
NPOLLECOPA KATO MOCPEAHMK B MPOLLECA HO TOAHCAPEP HA AQHHM U
HEroBOTO YMNPOBAEHME AQ MOEMA CMELMAAUIMPAHA CXEMA.

OPraHM3MPAHUST OT TA3M CXEMA HEMOCPEACTBEH OOMEH HA AQHHMU
MEXAY OMNEPATUBHATA MAMET U BbHLLHOTO YCTPOMCTBO C€E
HOPWMYO ANAPATHO YNPABASBAH, O Cb3ACBAHMST MOTOK OT ACHHM —
KQHOA 30 NPSAK AOCTBbIN AO NAMETTd.

Camara Cxema Cce HAPUYQ KOHTPOAEP HA KAOHOAMUTE 3a MNPSIK AOCTbM AO
nametta — DMA (Direct Memory Access).
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OprCIHM.?oCILI.MSI HA N3HNCAUTEAHAUA NMpouecC

APXUTEKTYPHU PA3HOBUAHOCTU HA BXOAHO-U3XOAHATA CUCTEMA
Cucremum ¢ KQHAAHU BPb3KHU
BXOAHO-M3XOAHA CMCTEMA C KOHAAHQ OPraHM3aLLMS
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

lMoHsTHe 3a uHTepdceunc

BKAKOYBOHETO HA BbHLLUHMTE YCTPOMUCTBA KbM KOMMIOTbPHATA CUCTEMO
(KbM CBOTBETHMSI KOHTPOAEP) CE OCHLLECTBIBA YPE3 TAKA
HOpPEYEHUS UHTePGOEeMNC 3 BXOA-M3XOA - CAOXHA CbBKYMHOCT OT
don3nM4ECKM AMHUM K LLIMHM 30 BPB3KA, AOTMHECKM M EAEKTPOHHM
CXEMMU, YPE3 KOUTO CE OCHLLLECTBIBA MPOLLECHT HO OOMEH MO CTPOro
OMNPEAEAEHM MPEABAPUTEAHUN YTOBOPKMU, KOHLLEMLLMM M AATOPUTMM.

XAPAYEPEH CbCTAB HA MHTEPDEMCO

L L E
VETHERETED b CHELMHUTENHK ENemEHTH VETRERETED

FHTERG EMCHS YacT IHTERGENCHE YacT
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OprCIHM.?oCILI.MSI HA UBHUCAUTEAHUA NpoLleC

lMoHsTHe 3a uHTepdceunc

N B ABETE YCTPOMCTBA CE CbABPXKA ANAPATYPA, KOATO CE OTHACH KbM
MHTEPADEMCA M KOATO OCUIYPSIBA HO OTBETHATA CTPAOHA
HEOOXOAMMATAO CbBMECTUMOCT.

1. MHOOOPMALIMOHHAO CbBMECTUMOCT - CbIAQCYBOHOCT BbB
B3AMMOAENCTBUATA MEXAY CDYHKLLUOHOAHUTE EAEMEHTU HA
CUCTEMATA, KOMUTO TPAOBA AQ CA B CbOTBETCTBME C OMNPEAEAEHA
CbBKYMHOCT OT AOTMYECKM YCAOBMA. T€3U AOTUYECKM YCAOBUS
OMNPEAEAIT:

- AOrM4EeCKATA CTPYKTYPA HAO MHTEPJOEMCHATA YOCT HA BCAKO
YCTPOMUCTBO ;

* [POTOKOAQ HA MHTEPCDENCA - 30 LLEATA B MHTEPJOEMCHATA YACT CE
CbABPXA YMPABAABALLL OBTOMAT, PEAAM3MPALLL MPOOTOKOAQ 30 OOMEH ;

* MeToAQ 30 KOAMPAHE HO AQHHUTE U TEXHMA JOOPMAT, KOMAHAMTE,
AAPECHATA MHADOPMALIMS U MHDOPMALIMSTA 3A CbCTOAHMETO ; -~

- Bpemesute NapameTpU U CbOTHOLLIEHMS HO YNPABAIBALLLUGE T
CUTHAAM, KOKTO M OFPAHMYEHMSITA Bbpxy TAXHOTO CPOPMAG 1
B3AMMOAENCTBME .

- e

0
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OprCIHM.?oCILI.MSI HA UBHUCAUTEAHUA NpoLleC

lMoHsTHe 3a uHTepdceunc
CbBMECTUMOCT

2. EAEKTPUYECKA ChbBMECTUMOCT - CbIAACYBOHOCT MEXAY CTATUYECKMTE
M AMHOMMYECKUTE MAPAMETOM HO EAEKTOUNYECKUTE CUTHOAM C
OTYUTAHE HA MPOCTPAHCTBEHUTE OTPAHMYEHMS MPU TEXHUYECKATA
PEAAM3ALMSA HO EAEMEHTUTE B MHTEPADEMCHATA YOCT HO
YCTPOMCTBATA. YCAOBUIATA HO EAEKTPMYECKATA CbBMECTUMOCT
OMNPEAEAAT:

- TMNA HA NPUEMO-MPEAABALLINTE EAEMEHTH ;

- CbOTHOLLUEHMATA MEXAY AOTHNHECKHNTE N EAEKTPUNHECKNTE CUTHAAM U
rEAHNMUMTE HA TAXHOTO MSMEHEHUME |

- KoedmruMEHTUTE 30 HOTOBAPBAHE MO M3XOA M MO BXOA HA MPUEMO-
NPEACBALLUTE EAEMEHTU U AOMYCTUMMTE CTOMHOCTM HO TOBAPHO
CbMNPOTUBAEHME B AUHMMTE 30 CBbP3BAHE HA YCTPOMCTBATA ;

- CXemMaTd 30 CbIAQCYBAHE HO AUHMUTE, TAIXHATA AOMYCTUMA g
NPEAEAHO ABAXMHA M NOAPEADATA MM B CbEAVMHUTEAHMTE eAe/v\eHTl/I
(cbeanHUTEAM) ; |

- JA3MCKBAHMATA KbM BOXpQJ:lBOHeTO KbM 3C1LL|,|/|TC1TC1 OT LLUYM N KbM




OprCIHM.?oCILI.MSI HA UBHUCAUTEAHUA NpoLleC

lMoHsTHe 3a uHTepdceunc
CbBMECTUMOCT

3. KOHCTPYKTIMBHO CbBMECTUMOCT - CbIACCYBAHOCT MEXAY
KOHCTPYKTUBHMUTE EAEMEHTU HO MHTEPdDEMCA, KOUTO Ca
NPEAHA3HAYEHU AC OCUTYPSIT MEXAHMYECKMS KOHTOKT HO
EAEKTPUYECKNTE CbEAMHEHMS, KOKTO M MEXAHMYECKATA MOAMSIHA HA
CXEMHU EAEMEHTU 1 DAOKOBE B YCTPOMCTBATA, OKO TOKABA CE

NPEABMXKAQ. YCAOBMATA 30 KOHCTPYKTMBHO CbBMECTUMOCT OMNPEAEAAT:

* TMNA HO CbEAMHUTEAHUTE EAEMEHTH ;

- KOHCTPYKUMATA HA NEYATHATA NAATKA, HO HOCELLLATA PAMKA 1 HO
CTOMKQATA 30 MOHTUPAHE ;

- KOHCTPYKUMATA HO KOBEAHOTO ChbEAMHEHME.

L0000,
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OprCIHM3CI una HAQ UBSHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepdceunc

MHTEPCDEMNCHT CE MPOEKTUPA TAKA, Y€ AQ OCUTYPSBA:
1. PABOTO CbC CTAHAQPTUIMPAHU DOPMATM HO AQHHUTE ;

2 PaBoTa cbC CTAHAQRTU3IMPAHO MHOXECTBO OT YMPABASBALLLM
CUTHOAM ;

3 He3aBMCUMMOCT OT KOMOHAHATA CUCTEMA HA MPOLLECOPA ;
43 He3aBMCHMMOCT OT MPUHLMMNG 30 NPEACTABIHE HAO

MHAOOPMALMITA BbB BbHLLIHOTO YCTOOMCTBO.

L0000,
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Oprcleau.ml HA UBHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepcheuc

NHTEPDEMCHT HAO BbHLLIHOTO YCTPOMCTBO CE OMNPEAEAS OT
ADOM3MYECKMSA MPUHLMIM HA 3ANAMETIABAHE M XAPAKTEPA HA
M3MOA3BAHUA HOCUTEA HO MHADOPMALMS.

BuaoBe nHrepdeuncu:

+ 30 MOCAEAOBATEAHO MPEAQBAHE (OUT CAEA OUT).
PrU3MYECKATA AOHHOBA BPB3KA NMPOEACTABAIBA EAMH MOOBOAHMK.
[Tprmepmn 3a PEAAHU MHTEPDENCK, OPTAHUIMPAHM HA TO3M
npuHumn: COM, tmn USB, tmn FireWire n mHtepdoemncumte Ha
AOKOAHUTE U HO TAODAAHUTE KOMIMIOTBPHM MPEXM;

+ 30 IAPAAEAHO NPEAQBAHE, HAONpPUMepP, 8 buta (1 6awmr)
E€AHOBPEMEHHO, T.€. PU3NYECKATA BPBb3KA € PEAAMIMPAHA
4ype3 MHOXECTBO MAPAAEAHO MOAOXKEHU MPOBOAHULM. TUMMYEH
NPUMMEP € MAPAAEAHUIAT MHTEPADENC 30 MPUCHEAMHIBAHE HO¢
npuHTep (LPT-noprt, 8 6uta) u oLe nHtepdoenc ot TUO-ATAN( 16
outos), SCSI (8 mAn 16 6I/ITC1) I/IHTepCbel/IC Ha-PCl-LumHA (32 nAm
64-6utoBq).

g
J
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L 111

37



Oprcleau.ml HA UBHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepcheuc

BuaoBe uHrepdceuncu:

* ACUHXPOHHMU - AOHHOBATA BPbB3KA MPEHACH EAMHCTBEHO
AOTMYECKM CTOMHOCTM HO OTAEAHUTE BUTOBE. TAXHOTO
MNPOBUAHO Bb3MNPMEMAHE B MPMEMHATA CTPAHA Ce
OCHOBOBQ HA MPEABAPUTEAHN KOHCTPYKTUBHMU
CbrAAdLLEHMA. [TOCAEAHUTE CE OTHACAT AO Bb3MOXHMTE 30
NPEAABATEAR U 30 MPUEMHMKA CUHXPOHM3IMNPALLM
4ECTOTU, KOUTO CAEABO AQ Ce€ eAHAKBU. OCBEH TOBA Ce
YroBAPS N AOTUKATA (AATOPUTBMA) 3a MPEAABAHE, KOSITO
NPUEMHUKBT CAEABA AQ CEOAIOAQBA. TA3M AOTUKO
OOUMKHOBEHO CE HAPMYA MPOTOKOA.
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepcheuc

BuaoBe nHrepdeucu:

* CUHXPOHHMN - CUHXPOHHM CA OHE3M CUCTEMM, KOUTO
OCBEH AOTMYECKUTE CTOMHOCTM HA NPEACBAHUTE OUTOBE

M3MOA3BAT HAKOKBA CUCTEMA OT CUITHAAM, C YMITO MOMOLLL
M “oOnakoBAT' M MNPEeHACHT.

XAPAKTEPHO 3A TO3M TUM MHTEPTDEMCH €, Y€ AQHHUTE CE
NPEAQBAT HO TOAEMU DAOKOBE (HAKOAKO XMAAAM OUTA).
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepcheuc

BuaoBe nHTepdeucu:

* BbTpEeLlUHM - BbTPELLUHMTE CA M3BECTHM MNOA MMETO
CUCTEMHU MAU KOMYHUKALMOHHU LLUMHU, MAU
MNPOCTO LLUMHM.

* BbHLIHM - BBHLLUHUTE HOCAT HOMMEHOBAHUETO HA
CbOTBETHMA CTOHAQPT — Hanpumep RS-232, SCSI (Small
Computer Systems Interface), USB (Universal Serial Bus),
FireWare (ctaHaapT IEEE 1394) v Ap.
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Oprcleau.ml HA UBHUCAUTEAHUA NpoLleC
lMoHsTHe 3a uHTepcheuc

BuaoBe nHTepdeucu:

CnopeA pexxmma 3a NpeAaBaAHE HA MHADOPMALMATA
MHTEPJOENCUTE CE OMPEAEAAT:

e C eAHOMOCO4YHO MNPEACBAHE (CUMIMAEKC);

e C ABYMOCOYHO, PEAYBALLLO CE NO EAHA OOLLIA BPb3KA
NPEAABAHE (MOAYAYMAEKC);

e C ABYNOCOYHO EAHOBPEMEHHO NPEAABAHE (MbAEH
AYTMAEKC).
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OprCIHM3CILI.M$I HA UBHNCAUTEAHUA npoLuecC
MeToAM 30 ynpaBAeHue Ha obMeHa

MporpaMHO ynpaBASIBOH OOMeEH:

e HechopcupdH NnporpameH 0OMEH - BXOAHO-U3XOAHUAT
npouec, MHULUMMPAH OT TEKYLLLATA NPOrpama, ce
YMNPABAIBA OT MPOLLECOPA, YPE3 U3MbAHEHME HO
NPOLEAYPA 30 BbBEXAOHE-M3BEXAOHE.

[Mou M3MbAHEHWE HA TA3M MPOLLEAYPA BbHLLHUTE YCTPOMCTBA
CA MACUBHM YHACTHULM B MpoLLecda. 30 TOBA KOKBO CTOBA B
TIX, MPOLLECOPDLT € AABXKEH CAM AQ Pa3bepe, CAEA
NPOYUTAHE M AHAAM3 HA TIXHATA AYMA 30 CbCTOSHMETO.
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OprCIHM3CILI.M$I HA UBHNCAUTEAHUA npoLuecC
MeToAM 30 ynpaBAeHue Ha obMeHa

MporpaMHO ynpaBASIBOH OOMeEH:

e POPCUPAH MNPOTPAMEH OOMEH - UHULUMMPAHATA OT
NPOrPAMATA BXOAHO-U3XOAHA MPOLLEAYPA CTAPTUPA
BXOAHO-M3XOAHMA MPOLLEC KATO TAKBLB, HO
HEMNOCPEACTBEHATA BXOAHO-U3XOAHA OMepaLmg ce
M3MbAHABA MO UHULMATMBA HA BbHLLIHOTO YCTPOMCTBO,
KOETO NMOAOBA 34 LLEATA 3ASBKA 3a NpeKbCBAHe. IMma ce
NpeABMA onepaumgd Ha KoMmaHaa INPUT mam OUTPUT.

OOMEHDBT MO CHLLIECTBO CE PEAAM3MPA B PAMKUTE HO
OOCAY>XBALLLOTA MPEKbCBAHETO MNPOrpama.
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OprCIHM3CILI.M$I HA UBHNCAUTEAHUA npoLuecC
MeToAM 30 ynpaBAeHue Ha obMeHa

HOM-XApAKTEPHOTO M 30 ABETE PA3ZHOBMAHOCTM HA
NPOrPAMHO YMPABAIEMMI OOMEH € TOBA, Y€ MOPLLMATO
ACHHM, KOSITO C€ NPEAOBA MEXAY OCHOBHATA MNAMET U

BbHLLIHOTO YCTPOMCTBO, MMHABA NPEe3 NOCPEAHUKA, T.€.

npe3 PermcTbP HA NPoLLEecopa.
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OprCIHM3CILI.M$I HA UBHNCAUTEAHUA npoLuecC
MeToAM 30 ynpaBAeHue Ha obMeHa

AnNapaTHO ynpaBASIBAH OOMEH - MPUAQra ce 3a YnpaBAEHME
HA BXOAHO-M3XOAHM OnepauUmm C BUCOKOCKOPOCTHMU
BbHLLIHM YCTPOMCTBA, 30 KOMTO MPOrpaMHATA NPOLLEAYPA
30 OOMEH € TBbpAE OABHA, BCAEACTBME HA KOETO €
BEPOATHA 3Aryoara MAM NPOnyCckKbT HO MHAOOPMALMS.

[10 CbLLLECTBO NPU TO3M OOMEH MNPOLLECOPDBT CE U3KAKOYBA
(cnupa) n doyHKUMMTE HO MPOLEAYPATA 30 OOMEH Ce
NOEMAT OT ANAPATHU CPEACTBA, OCUTYPABALLIM
M3MCKBOHATA CKOPOCT. TOKA TE€3M CPEACTBA OCBLLLECTBABAT
NPIKA (AMPEKTHA) BPB3KA MEXKAY OCHOBHATA MAMET M
BbHLLIHOTO YCTPOMUCTBO. CTABA AYMA 30 CMOMEHATUTE BEYE
KAOHAAM 3Q NPIK AOCTbIM A0 NAMETTA.

B TO31 CMMCBA QNAPATHO YIMPABAIBAHUST OOMEH €-0fMeEH
6e3 nocpeAHuUK.
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OprCIHM3CILI.M$I HA UBHNCAUTEAHUA npoLuecC
MeToAM 30 ynpaBAeHue Ha obMeHa

AnNAapaTHO ynpaBASIBAOH o6MeH

B npoL.eCcd BbBEXAAQHE-U3BEXAAHE HA PA3AMYHM HUBA €
HEODXOAMMA CUHXPOHU3ALLUA B AEUCTBUATA MEXKAY
npUMeMaALLMg U MPEAABALLIMA MHQOOPMALMATA.

B cructemm ¢ HEMOCPEACTBEHM BPB3KM IOMXKATA 30 TOBA MMA
NPEOLLECOPDBT, O B CUCTEMM C KAHAAHM BPB3KM - BCUYKM
MEePAPXMYHN EAEMEHTHU B YINPOABAEHMETO HO KAHAAQ.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CbBpeMEHHA APXUTEKTYPA HAO BXOAHO-U3XOAHATA
cucrtema
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
BuaoBe BXOAHO-M3XOAHMN APXUTEKTYPHU

APXUTEKTYPATA HO AbHHUTE (CUCTEMHMUTE) MAATKM Ce
OQ3BMBA TACBHO MOA BAUSHMETO HA KOHLEMUMUTE 30
BXOAHO-M3XOAEH OOMEH B MPOLLECOPHUTE CXEMM OT EAHO
CTPOHA M HAO KOHLEMUMMUTE 30 BXOAHO-M3XOAEH OOMEH B
NnepUdDEPHUTE CUCTEMM OT APYrd CTPAHA.

PO3HOBMAHOCTMTE CA TPU M YECTO B3IAMMHO CE MPMMNOKPUBAT:
1. LHUIMHHO-MOCTOBQA QPXMUTEKTYPA ;
2. XbOOBA APXUTEKTYPA ;
3. Apxutektypa “HyperTransport™ (HT).
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OprCIHM3CILI.M$I HA N3HNCAUTEAHAUA NMpouecC
BuaoBe BXOAHO-U3XOAHU APXUTEKTYpPU

3Q noeeYye NoOAPODBHOCTM:
hitp://tyanev.com/home.php?2s=368&lang=bg&mid=18&
mod=1&pb=12

5.5. OpraHmsaLmg HQ BXOAHO-U3XOAHATA CUCTEMA

5.5.1. BXOAHO-M3XOAHM onepaLmm

5.5.2. OpraHmsaumsg Ha BXOAHO-M3XOAHMS OOMEH

5.5.2. [lpoAbAXKEHME |

5.5.2. [IpoAbAXKEHME 2

5.5.3. CbBpEMEHHA APXUTEKTYPA HO BXOAHO-M3XOAHATA CMCTEMAO

5.5.3.1. LLUIMHHO-MOCTOBA APXUTEKTYPA HA BXOAHO-M3XOAHATA
crctema. Apxmtektypa PCl Express. Koampane 8b/10b =

5.5.3.2. XbOOB APXMTEKTYPA HA BXOAHO-M3XOAHATA CUCTEMA g

3.2.3.3. Apxutektypa "Hyper Transport” Ha BXOAHO: JA3>(OAHOTO
— CUCTEMA e ‘] J
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OpraHmau.ml HA N3HNCAUTEAHAUA NMpouecC

BuaoBe BXOAHO-U3XOAHU APXUTEKTYpPU
LLIMHHO-MOCTOBQO APXUTEKTYPC
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
BuaoBe BXOAHO-M3XOAHMN APXUTEKTYPHU

Xb00Ba apxXuTeEKTYypd

B XbOOBATA APXUTEKTYPA HO CUCTEMHUTE MAATKM CEBEPHUSAIT
mocT (North Brodge) 3ano4sa AQ ce Hapuia Memory
Controller Hub(MCH). B CbLLLOTO BpeME, KOXKHUAT
MmocT South Bridge, 3ano4sa Aa ce Hapuya I/O Controller
Hub (ICH).

Bob3KATO MEXAY ABATA XbO-KOMMOHEHTA € CNELUMAAHA —
BUCOKOCKOPOCTEH Xbb-uHTEpheuc.

XbOOBATA APXMTEKTYPA HA BXOAHO-M3XOAHATA CUCTEMO
NPUTEXCABA CAEAHUTE MPEAMMCTBA:

* YBEAMYEHA MPOMYCKATEAHA CMNOCOBOHOCT; |
* CHMXXEHO HATOBAPBAHE HO CMCTEeMHATA PCI-LLMHC ¢
*[1O-NPOCTA MOHTOXKHA CXEMA.

52



OprCIHM3CILI.M$I HA N3HNCAUTEAHUA NMpoLleC
BnaoBe BXOAHO-U3XOAHN APXUTEKTYPH

Xb00Ba apxXuTeEKTYypd
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Oprcmmau.ml HA N3HNCAUTEAHAUA NMpouecC
BuaoBe BXOAHO-M3XOAHMN APXUTEKTYPHU

Xb00Ba apxXuTeEKTYypd
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