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CbAbBPXAHKE
CTpYyKTYpPd HAO M3YUCAUTEAHMS MPOLLEC
LLeHTPAOAEH NpPOoLECOP

MALLMHHO KOMAHAQ, KOMOHAEH LUMKbA. BUAOBE MALLIMHHM
KOMOHAMN M1 KOMOAHAHM CHUCTEMM.



OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC

OOLLH NOAOXKEHUSA

N3YUCAUTEAHUAT NPOLLEC € CTPYKTYPEH M HETOBUTE
EAEMEHTM HAO HOM-HMCKO HMBO CO MUKpoonepdauumTe.

MukpoonepaummTe Ce U3MNbAHIBAT OT AOFTMHECKUTE Bb3AU HO
OTAEAHMTE YCTPOMUCTBA.

MukKpoonepaummre, KOUMTO CA QPYHKLLMM HO AOTUYECKMTE
Bb3AU, CE€ MHULIUMPAT YO E3 YNPABAABALLLUTE CUTHAAM.

YNPABAABALLMTE CUTHOAM CA PE3YATAT OT U3MbAHEHUNETO HA
AOAEHA MUKPOMPOTPAMA, KOATO € BAOXXEHA B
YMNPABAABALLMA OBTOMAT HO CbOTBETHOTO OMNEPALIMOHHO
YCTPOMCTBO.




Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

OOLLH NOAOXKEHUSA

LLI/ICODOBCITCI N3HNCAUTEAHA MALWLMHA € NOAYMHEHO HO
CACAHUNTE TTPNHLNTIN.

1.  TlpMHUMN HA NPOrPAMHO YMNPABAEHME ;
2. [TloMHUMN HO 3ANMOMHEHATA B MAMETTA NPOTPAMA ;

3. [lpmHLUMN 30 M3MOA3BAHE HO ABOMYHO BPOMHAO
CUCTEMA ;

4. TloUHLMM HO EAEKTPOHHA PEAAM3ALMS ;

5.  TpUHUMN 30 CTPEMEX KbM MOAKCUMOAAHQO
NPOU3BOANTEAHOCT .




Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

OOLLH NOAOXKEHUSA

AATOPUTBMBT, KATO M3PA3 HO M3YUCAUTEAHMS MPOLLEC,
NPEAMMCBA M3MbAHEHMETO HO ONPEAEAEHM ONEPALMM B
CbOTBETHMS PEA.

MN3NbAHEHMETO HA ONEPALIMUTE BbPOXY ONEPAHAUTE CE
M3BbPLLBA OT ONEPALMOHHOTO YCTPOMCTBO, T.€. OT
APUTMETUYHO AOTMHECKOTO YCTPOMCTBO (AAY).

BTOpOoTO ABCOAIOTHO 3AABAXKMUTEAHO B CTPYKTYPATA HA BCIKA
LMJOPOBA MALLIMHA € 3ArNOMHSALLIOTO YCTPOMCTBO (3Y) UAM
OLLLE MaMeTTA.




Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

OOLLH NOAOXKEHUSA

M3MbAHEHUMETO HO AQAEHO onepaumd B AAY mam B 3Y
ce MHULUMMPA (3anoBAABA) B PE3YATAT HA CMNELMAAHA
YMPOABASBALLIA MHODOPMALMA.

TA3n yrnpaBAgIBALLLA MHADOPMALME (YIIPABAIBALLLO AYMA) €
BAOXKEHA (OMNAKOBAHA) B EAHO ABOMYHO MNMOAE U CE
HAPWMYA MALLUMHHQ KOMAOHAQ UAM MPOCTO KOMAHAQ.

MALUMHHATA KOMAHAQ € BbHLLHAO 30 AOTMYECKATA
CTPYKTYPQA HA ONEPALMOHHOTO YCTPOUCTBO (AAY mnan 3Y)
YMPABAIBALLLA MHAOOPMALIMA U CAEABO AQ CE PA3OUPC
KATO CUIHAA [TYCK HO CbOTBETHATA MY COYHKLLMS.




OpI'CIHM3CILI.M$I HA N3HNCAUTEAHAUA NMpouecC

O06LWwM NnoAOXEeHMUA

Enok-cxema Ha ansopLe b Mawimna npozpaina
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CTPYKTYPEH EAEMEHT B OAOK-CXEMA HAO AATOPUTbM U HETOBUS

EKBMBAAEHT

M3003EHMAT HA HMBO M3MbAHUMMK  OMNEPALMM  CATOPUTBM  CbABPXKA
ONepaLUMoOHHM OAOKOBE, B KOMTO CO BMUCOAHMU M3MbAHMMMU MOLLIMHHM
onepaumm. OCBEH TOBA 0O0OAYE, 30UABAXKUTEAEH EAEMEHT HA BCEK
OAOK € U3XOAHMAT QATOPUTMUYEH MPEXOA. be3 To3M npexoagHe e
Bb3MOXHO AQ C€ M3PA3M XOABLT HO M3YMCAUTEAHMS NPOHET. -
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC

MALWMHHAO KOMAHAQ

MALLIMHHATA NPOrPAMA MNPEACTABAIBA MOCAEAOBATEAHOCT
OT MALUMHHU KOMAHAM.

YNpaBAIBALLLATA MHODOPMALMS, MOEACTABAABALLLG
MALLUMHHATA KOMOHAQ, CAEABO AQ ObAE CTPYKTYPHUPAHA
30 PELLOBAHETO HAO CAEAHUTE TPU 3AAQYHM:

1. YNpaBAgBALLA MHJOOPMALMA 30 TOBO KOS
TOYHO onepaums AQ ObAE M3MbAHEHQ;

2. YNPABAIBALLLA MHJOOPMALLMEA 30 TOBA KOMU
Ca onepaHAMTe HA onepaumdara.

3. YNPABAABALLLA MHQOOPMALLMS 30 TOBA KOS Ad
6bAEe CACABALLATA MALUMHHA KOMAHAQ CMOPEA PEAC 3G
AEVCTBUE, OMPEAEAEH B AATOPUTBMA HO U3MbAHSBGIELOTO
Ce M3YNCAEHME.




OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MAaLWMHHAO KOMAHAQ

YNPABAABALLLATA MHQOOPMALMA, T.€. KOMOAHAQTA, CE
M3PA3%9BA B EAHO ABOMYHO MNMOAE, B KOETO B ODLLIMA CAYHOM
C€E CbADBPXXAT TPM NMOAMOAETA:

[Mone T [Mone 2 [lone 3
*; - c
CnepaudoHHa AlpecHs
YacT YacT

OnepauUMoOHHATA YOCT HO KOMOHAOTA € ABCOAKTHO
30ABAKUTEAHA — T9 MOCOYBA HEODXOAMMATA MU3MbAHMMA
onepaums.

AAPECHATA YACT HE € 3AABAXKMTEAHQ 30 BCIKA MALLUMHHA -

KOMOHAQ. MAOLLMHHU KOMOHAM, KOUTO HE CbABPXKGHEBY
CTPYKTYPATA CK AAPECHA YACT, C€ Hapu4aT Be3aApeCHM

KOMEGHAM.
(L
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MAaLWMHHAO KOMAHAQ

EAHO MOLLUMHHO KOMOHAQ CE U3NBAHABA, T.€. T4
€ AKTYAAHQ (OKTUBHA), KOTATO CE U3MbAHIBA HEMHATA
MUKPOMPOTPAMA (T.€. AATOPUTBMBT U HAO HUBO
MUKpOOoNepaLmm).
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MdaLMHeH e3ukK

[ToeHAaCIHETO HO AATOPUTBMA B MPOLECOPA C
LLEA OBTOMATUYHO M HE3ABMCUMMO OT NOTPEOUTEAS
M3NbAHEHME CE MOCTUIA YPE3 HETOBOTO M3PA3IBAHE
(onMcBAHE) C MOMOLLITA HO CbOTBETHUTE MALLIMHHM
KOMOHAM, T.€. TOM CE ONMUCBA CbC CPEACTBATA
HO MALUMHHMS €3UK.

Ha MALLMHEH €3UK B KPAMHA CMETKA CAEABA AQ CEe OKAXE
BCAKA nporpamal

Cuctemara oT MALLUMHHU KOMOHAM HO ACAEH NPOLLECOP U
NPABUAQTA 3A TAIXHATA YroTpeDA MPEACTABAABAT
CbLLUHOCTTA HO HETOBUS MALLUMHEH €3MK.

M3BOA - PA3AUYHUTE MPOLLECOPU MMAT PA3AMYHN MALLUMHEMS
e3unLM. A
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MAaLWuWHHA nporpama

[TOCAEAOBATEAHOCTTA OT MALLIMHHM KOMOHAM, U3PA39BALLLO
(OMMCBALLLO) AQAEH OATOPUTBM, CE HAPUYO MALLMHHA MPOrPAmMda.

MALLMHHATA MPOrPAMA OCBLLLECTBABA YMNPOABAEHUETO HA
M3YUCAUTEAHMUS MPOLLEC B MPOLLECOPA M MOAYHOBA HEODXOAMMMTE
PE3YATATM BMECTO HAC.

ABTOMATUYHOTO M3MbAHEHME HO MALLUMHHATA NPOrpaAMaA Ce NocTmra,
CAMO AKO T4 CE CbABPXKA B NAMETTA.

HeMHOTO M3NbAHEHWME CAEABA AQ ODbAE CMELUMAAHO OPIAHM3UPAHO
(YN OBAABAHO) 4pe3 PEAAMIMNPAHE U MIMbAHEHME HA
AATOPUTMUYHUTE MPEXOAMN MEXKAY KOMOAHAMTE.

MMEHHO TO3M MEXTHM3bM, PEAAM3MPALLL ABTOMATUYHMS MPEXOA
(MpeAaBaAHE HA YNPABAEHMETO) OT KOMOHAC KbM KOMOHAQ, MO
XOAQ HO M3MbAHEHME HA NPOrPAMATA, T.€. HO AGATOPUTBMA, €
30A0XEH B OTAEAHO YCTPOMCTBO, HAPUYAHO LLeHTpO/\HO g
YMPOABASBALLLO YCToomcTBO (LLYY). — |
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MAaLWuWHHA nporpama

ODFCIHI/BCILLVIFITCI HA ABTOMATHUHHUTE U3HNCAEHUNA, T.€.
N3MbAHEHMETO HAO €AHA MPOorpdmMmd, M3nMCKBQA.

Q) B OPraHM3ALUOHHO OTHOLUEHUE - PEAAM3ALMI HO MOBTAPSILLIM
ce AENCTBUI OT BUAQ:

e AOCTABIHE HO MALLUMHHO KOMOHAQ OT NMAMETTQ;

* M3MbAHEHME HA 3AMOBIAAHATA OT MALLUMHHATA KOMOHAQ
onepaLms;

e ABTOMATHUYEH MPEXOA KbM CAEABALLLATA MALLUMHHG
KOMAHAJ.

©) B CTPYKTYPHO OTHOLUEHHUE - B EAHO LIAAO AQ AOYHKLIMOHUNPAT
TPW YCTPOUCTBA:

e ONepaUMOHHO, KOETO PEAAUIMNPA onepalmMmTE;
e 30MNOMHALLLO, B KOETO CE€ HOMMPAT AOHHUTE U KOMAHAMTE;

* YMNPABAIBALLLO, KOETO OCbHLLLECTBIBA OOLLATA OPrAHMU3ALLAS
~HE-M3HUCAUTEARKUS-FREEECT

|
n Y
1.0

—
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
KOMOHAEGH LUKDBA

B OpraHmM3auMOHHO OTHOLLUEHUNE M3YUCAUMTEAHMAT NPOLLEC CE
YMPOOBAIBA B EAMH LLUKBA OT OE3KPAMHO NOBTAPSILLM CE
AEUNCTBUG:

...... / AOCTABSIHE / U3NbAHEHME / NpexoaA /,
/ AOCTABSIHE / U3NbAHEHUE / NPexoA /,
/ AOCTABSIHE / U3NbAHEHMeE / npexoa/,
/ AOCTABSIHE / U3NbAHEHUE / NpexXoA/, U T.H. ......

To31 6e3KpAaeH LLUKbA MPEACTOBAIBO OCHOBHUAT QATOPUTDBM,
MO KOMTO PABOTU LLEHTPAAHOTO YMNPABASBALLLO YCTOOMCTBO
M CE HOPMHO KOMOHAEH LIMKDA.

TO3M QATOPUTBM € 30AOXKEH B LLEHTPAAHOTO YMPOABASBALLEO™ |
YCTPOMCTBO KATO KPOEH YNPABASIBALL, OBTOMAT:
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CbcTaB HA ULMPPOBATA U3HUCAUTEAHA MALLUMHA

LLMdpopoBATA M3YNCAMTEAHO MALLUMHAO CE CbCTOM OCHOBHO U
30ABAXKMTEAHO OT TPU YCTPOMCTBA - APUTMETUYHO-
Aormyecko (AAY), 3anoMHILLLO (3Y) 1 yNPABASBALLLO (YY),
KOMTO CDYHKLLMOHUPAT CbBMECTHO CMOPEA OATOPUTBMA
HO KOMAHAHUA LMKbA - OE3KPAMHO NMOBTOPEHME HA
AENCTBMATA AOCTABAHE, M3MbAHEHME, MPEXOA.

CbBKYMNMHOCTTA OT T€3M TPU YCTPOMCTBA M TA3M OPTAHM3ALLMS
HQA TIXHOTO CbBMECTHO CDYHKLIMOHMPAHE DOPMUPA

NOHATUETO LEeHTPAAeH npouecop (CPU - central processor
unif) MAM NPOCTO MNPOLLECOP.

LLEHTPOAHMSAT NPOLLECOP MPEACTABAIBA CbLLIHOCTTA HA
LMAOPOBATA U3YUCAUTEAHO MALLIMHA.
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OprdHMBGLI.MiI HA U3HUCAUTEAHUA NpoLuecC
Lncbpos npouecop
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OpraHmau.ml HA N3HNCAUTEAHAUA NMpouecC

LUndopos npouecop
Chatans
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OprCIHM3CILI.M$I HA U3MUCAUTEAHUA NpoLueC
LUndopos npouecop

MHOXECTBOTO OT M3MbAHUMM OMEPALMU, KOUTO PEAAM3NPA
LMD OBATA M3YMCAUTEAHO MALLMHA, CE OMPEAEAST Bb3 OCHOBA
HO AHOAM3 HA LLIMPOK KAQC AATOPUTMM, 30 ABTOMATM3ALMITA HO
KOMUTO TS € NPEeAHA3HAYeHa. B YHOCTHOCT, HO TOBA MHOXECTBO
BAMSHWME OKQ3BAT CTPYKTYPHATA OPraHM3ALMI M HOYMHBT HO
DEAAM3ALMSA HO OTAEAHUTE YCTPOMCTBA B MALLUMHATA.

MHO>XXECTBOTO M3MbAHUMM OMEPALMM CE PAZAEAN HO HIKOAKO
OCHOBHM rPYMNM:

1. Onepaunm 30 00pabOTKA HO AQHHMU;
2. Onepaumn 3a NPEHACIHE HO AQHHM OT EAHO HA APYTO MACTO;

3. Onepaumm 3a ynpaBAEHME HA MNPEXOAQ KbM CAEABALLLATA
KOMOHAQ;

4. Onepaunm 30 BbBEXAAHE 1 U3BEXAAHE HO AQHHMU;
5. Onepaumm 3a YrnpaBAEHUE HA MpoLLecopa.

ST—
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OprCIHM3CILI.M$I HA U3HUCAUTEAHUA nNpoLleC
LUndopos npouecop
MUKPOMPOLLECOP - MOAYMPOBOAHNKOBA MHTEMOAAHO CXEMA
(4M1n), KOFATO € NPOM3BEAEHA YPE3 ChbBPEMEHHM

MHTEMPAAHM TEXHOAOTUM, MUHUATIOPU3UPALLM
EAEKTPOHHUTE CXEMM.

CbLLUHOCTTA HA MOHATMETO MUKPOMPOLLECOP HAOM-YECTO C€E
PA30MPA KATO CbBKYMHOCT CAMO HA ABE€ OT OCHOBHMTE
YCTPOMCTBA HA LIMADPOBATA M3YUCAMUTEAHO MALLUMHA - AAY
M LLYY. KOTO CbCTABHA YACT HA TA3M CTRPYKTYPA MOXEM AC
AODCBMM M CMCTEMATA OT MALLIMHHU KOMOHAM, EAEMEHTU
HO CMCTEMATA 30 MPEKBCBAHE, HA BXOAHO-M3XOAHATA
CMCTEMA M HA 3AMOMHALLLOTA CUCTEMA.

O3Y He NPUCBCTBA B TO3M TUM UHTETNDAAHU CXEMMU. TOBA o~
YCTPOUCTBO CE€ PEAAU3NPA OTAEAHO, BbH OT MHIEHRBIAHATO
CXEMO HO MUKPOMPOLLECOPA. :

[
1,00 20



OprCIHM3CILI.mI HA U3MUCAUTEAHUSA npoLuecC

LUndopos npouecop

KOrato B eAHA MHTEMPAAHO CXEMA CA 3AMNEYATAHM U TPUTE
OCHOBHM YCTPOMCTBA HA LMAPOBATA UM3HUCAMUTEAHA
MALLIMHQO, CE TOBOPU 30 EAHOYMMTOB MMKPOKOMIMIOTHP
(MMKPOKOHTpPOAEP).

CneumaAm3npaHM NPOLLECOPU — KOMYHUKALLMOHHM,
CUTHOAHU, AOTUHECKM MPOTPAMMPYEMU U AP.

BCAKO CPEACTBO, KOETO PEAAMIMPA UIYUCAUTEAEH NPOLLEC
BbOXY LLUADOOBO MPEACTABEHM AOHHU, HEMUMHYEMO
CbABPXA 30 LLEATA LMAOPOBA M3YUCAUTEAHA MALLIMHA.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

B onepaumMoOHHATA YOCT HO KOMOHAQTA CE€ HOMMUPA KOABT
Ha onepaumgra (KOT1).

KOABT HO ONEPALMATA MOXE AQ ObAE XOMOTEHEH, T.€.
MHTEPNPETUPAH LUIAOCTHO. B MOBEYETO PEAAHU CAYHOM
o0a4e TOM € CTPYKTYPUPAH, T.€. HEXOMOTEHEH.

BbB BTOPUA CAY4OM ABOMYHATA KOMOMHALUMA KOIT e
Bb3MOXXHO AQ ObAE CbCTABEHA OT HIKOAKO YOCTM CbC
cobCcTBEHA PYHKLMOHAAHOCT (CODBCTBEHO
MHTEPNPEeTAaUMs), HapeYeHU CcCneUumgmkaTopm. TAKA KOABT
HQ OMepaAUMITA MOXE AQ CE ONPEAEAM KATO KPAEH
CMUCBK OT CNELMNTPUKATOPM.

KON <C1,C2,C3, ...> . = %
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

a) CneumndbmkaTop 3a TMIM HA KOMAHAQATA. TO3un
crneumadomnkaTtop (ABOMYHA KOMBMHALMS OT ABA MAM TPOU
OUTA) OMPEAEAT CTPYKTYPATA, AbAXMHATA M OOLLLATA
MHTEPNPETALMI HO KOMAHAATA OT TAEAHO TOYKAO HA
TPAHCEPA HA MHAOOPMALMATA, CBBP3AHA C
AEUNCTBUETO.

[loBEYEeTO KOMAHAM CQ:
v' OT1 1N "PEerncrbp-pPermcTop’;
v' OT 1N "perncrbp-namer’;
v OT T1N "MaMeT-NMamer’; |
v' OT1 1N "30 MpexoA”; el
v O1 1N "Apyru’.
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA
KOMAHAQ

0) CneumdmnkaTop 30 OOPMA U OOPMAT HA ONEPAHAMTE.

30 MPUACBAHE HA YHMBEPCOAAHM KOYECTBA HA NnpoLecopute
MNPOU3BOAMTEAUTE Cb3AABAT Bb3AMOXXHOCT EAHA M CbLLLA ONePALLMS
AQ CE€ U3MbAHABA BbPXY OMEPAHAM C PA3ZAMYHA ABAXKMHAQ, T.€.
ONepaHAMN C PA3AMYHU OOPMATH, HO C EAHA M CbLLLO OOPMAQ,
HAMpUMep C PUKCHMPAHA 3areTas.

TAKQ 30 BCIKA OTAEAHO ONEPALMA Ce MOAYYABA EAHO MOAMHOXECTBO
OT PA3AUYHM MALLIMHHM KOMOHAM. Hanpurmep, B NpoLLecopu C 32-
OUTOBA PA3PIAHO MPEXA, 30 YACAT NPEACTABEHU BbB JOOPMA C
OMKCHMPAHA 3aNEeTAA, CA Bb3MOXKHMU:

v' HOBOP MALLUMHHM KOMAHAM 30 CbOMPAHE HA 8-OU1TOBMU
ONEPAHAM ;

v’ 30 CbOMPAHE HA 16-OUTOBM ONEPAHAM U _as U
v 30 CbOMpPaHEe Ha 32-OMTOBK OMEPAHAM. | ‘

ST—
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

0) CneumdmnkaTop 30 OOPMA U OOPMAT HA ONEPAHAMTE.

LLlo ce oTHaCa A0 AOPMATA, B KOITO CA MPEACTOBEHMU
YUCAQTA, B KOYECTBOTO MM HA OMEPAHAM, TOBA € MPM3HAK,
NO KOUTO Cce ODPA3yBA EAHO APYIrO MOAMHOXECTBO
MALLMHHM KOMAHAM (KOI) 30 BCAaKA OTAEAHQ OMepaLLms.

25



Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA
KOMAHAQ

B) Cneumndomkatop HA ChLUMHCKMA KOA HO ONepaumaTa - OHA3M
4ACT OT ABOMYHATA KOMOUHALIMA B MOAETO KOI, KOATO MpsaKko
CbOTBETCTBA HA CbLLIHOCTTA HA 3AMOBIAAHATA OT KOMAHAQTA
ornepaumd. BuHarn ce CbaAbpPXA B MbpPBMA (MO PEA HA
M3BAMYAHE) OAMT HO MALUMHHATA KOMAOHAQ.

r) Cneumcoukartop 3a pasrumperHme Ha KOIT.

B HAKOM NpouecopU C LLEA MO-AECHO AEKOAMPAHE HO KOMAHAQTQ,
T.€. 30 M3BOP HA YNPABAIBALLMIA AATOPUTBM, CE MPUAATra
YABAXKABOHE HA ONEPALMOHHATA YOCT HO MALUMHHATA
KOMOHAQ OOUMKHOBEHO C OLLLE EAMH MAM ABO DOMTA. 34 LLEATA
TO3M dOOKT CE€ YKA3BA AOMbAHMTEAHO. TOBO AQBA Bb3MOXXHOCT
OOLLLATA ABAXMHA HO KOMOHAQTA AQ CE OMPEAEAS MO BPEME o
HO HEMHOTO U3TETAIHE OT ONEPATMBHATA NMAMET. _ g
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

A) CneumgomkaTop 3a NPMBUAENMPOBAHOCT HO KOMAHAQTA.
[P HOAMYMETO HA TOKBB CMELMAOMKATOP CTABA
Bb3MOXXHO U3IPAXKACHETO HA MO-HAAEXAHO MPOTPAMHO
OCUTYPSIBAHE, TbM KOTO KOMOHAQTA MOCTOBS
NPEABAPUTEAHM YCAOBMS 30 CBOETO U3MbAHEHME.

e) CneumgmkaTop 3a LUMKAMYECKO NOBTOPEHME. TO3M
CNneunaomkaTop € CBbP3AH C OCODEHO M3MbAHEHME HO
PEMCTbPA HAO KOMAHAQTA. OOUKHOBEHO TOM MPUCHCTBA B
KOMOHAHW CUCTEMM HA MPOLLECOPU, B KOUTO €
PEAAMIMPAH TOKA HOPEYEHMI KOMAHAEH BYyqpep.

M3BAEYEHUTE OT ONEPATUBHATA MAMET MALLMHHM KOMOHAM,
ce “CKAOAMPAT” B KOMOHAHMS Bydoep, KbAETO O4AKBOT
CBOETO M3MbAHEHME, T.€. U3BAMYAHETO-eM3MPEBAPBALLLO. -
MBMPEBAPBA BbS BOEMETO COAMOTO UM U3MbAHEHME.,
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

MukponpoLecopu HaO dompmmata Motorola

15, ... 1211 ... ....... .. a5 . .......... 0
Type D FPoode rruod

g

CrapLumre 4etmpm BMTa HO KOAQ HO ONEPALMATA KOAMPAT
16 TMNA KOMAHAM, Hanpumep: MOVE.B - npexBbpAdHe HO
©auTt, Bcc, BSR, BRA - ycaoBHM npexoan, AND, MUL, ABCD,
EXG 1 Ap.

MAQALLIMTE 6 OUTA B MOBEYETO CAY4YOM CbABPXKAT ECOEKTMBEH
AAPEC UMAU PETUCTOOBU AAPECH, KOETO O3HAYOBA, Y€ B
OCHOBHATA CK PEAAM3ALLMSA KOMOHAHOTA CUCTEMO 1
PA34YUTA HO POPMATA "PETMMCTbP-PETMCTbPR -+

ST—

1]
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA
KOMAHAQ

EaHoYmnoB mukpokoHTpoAep PICTEFxx

- T < T 0
CPeode d Hreg

BCcumyk 6AUTOBO OPUEHTUPAHM KOMAHAM MMAT 6-06mTtoB KO
(Opcode=00 xxxx), KaTO BCHUYKM KOMBOMHALIMM CHABPXKAT B
ABATA HOM-CTAPLUM BUTa HYyAM (00). KombuHaummte (00
0000) v (00 0001) ca M3NOA3BAHM MO ABA MbTU 1 CE
AEKOAMNPAT AOMBAHUTEAHO Ype3 Ot b7. B aApecHATa 4acT
CE CbABPXKAT ABA CTPYKTYPHU EAEMEHTA, KOMTO CE
M3MOA3BAT MO CAEAHUA HAYMH:

- AKO B 7-mM OumT d=0, TOraBsa ce M3noA3Bd
permctep W ;

- AKO B 7-MU OUT d=1, ToFaBA €E M3MNOA3BA perMCpr C
HOMEP #red, nocoqu B MATALLIETO FIOAE.

29



Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA
KOMAHAQ

EaHoYmnoB mukpokoHTpoAep PICTEFxx

3 < P
CPcode #hit Areg

BCumykn OBUTOBO OPUEHTUPAHN KOMAHAM MMAT 4-O1ToB KOIT
(Opcode=01xx), KOTO BCUYKM KOMOMHALMM CbABPXKAT B
ABOTA HOM-CTAPLUM 6mTa O1.

B aApEeCHATA YOCT CE CbABPXXAT ABA CTPYKTYPHM EAEMEHTQ,
KOUTO OMPEAEAIT HOMEPA HO 0OPAaBOTBAHMI OUT (#it) 1
HOMEPA HA M3MOA3BAHMA PEMMCTLP (#Hreg).
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA
KOMAHAQ

BUDTYAOAHU NPOLLECODPU

E31LM 30 MPOrpammMpaHe, OCUIYPSABALLM PA3MPOCTPAHEHME
M PA3MNPEAEAEHO OOPADOTKA HA MPOrPAMM.

MAEATA CE€ CbCTOM B AOCTOBKA BbPXY BCAKA PEAAHA
NAQTAOOPMA HA HE3ABMCUMO OT HER YHUBEPCAAHO
M3YUMCAUTEAHO CPEACTBO 30 U3MbAHEHME HO AOCTABEHMS
MO MPEXATA MNPOrPAMEH KOA. TAKA Ce NogBgBa
e3ukbT JAVA 1 peaAn3mpaLLLaTa ro BUPTYAAHA JAVA-
MmaLumHa (JVM).

[1TOA MOHATUETO BUPTYAAHA MALLMHA Ce pa3dbunpa
MNPOrPAMHA PEAAM3ALMS HO MALLUMHEH MOAEA. C APYIU-T
AYMM, KOHCTPYMPAHATA JAVA-MALLIMHA, HE € pedRHAO

(dom3myecka), a CbLLLECTBYBA BbPXY-PETAHATO

KOMMIOTEPHAO CMCTEME BEB BUA HO MPOrPAMA.
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OprCIHM.?oCILI.MSI HA N3HNCAUTEAHAUA NMpouecC

CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA

KOMAHAQ

BUDTYAOAHU NPOLLECODPU

Eman na xomnun YU

TereT Ha JAV &

T8 W B B0 M T Top

}

JA& VA MalrEHeH

TEXHOAOTUYEH LIMKBA 30 OBPABOTKA HA Java-NpOorpaA

HEmEeHH: Ha GAfT-KEOMOEE TE E
Mpe#aTa W afioEaTa CHOTEMA
ﬁaﬁU

Eman na uintanenue

ZAeoE JAHE Ha

GaHT-Koga

L

Beprbrrarima Ha

Gat T-FE0Ia

-

e prpe TaToR

Hemarerne

L 4

\

[eHepaTop HA
o,

Hardwrare platform

Kelalals)

-

32



Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpPYKTYpa HaO onepaLMOHHATA YOCT HAQ MALUMHHATA

KOMAHAQ

BUDTYAOAHU NPOLLECODPU

ECII

ECII

HI-II[EIQ:, KOHCTAHTA HITH THIT

KCII

IHneEe, FOHCTAHTA | HITH OTMECTEAHE

ECII

Hrme xe

KromeoTanTa

ECII

Hrmern

JEJIEHHA Ha | MAcHE

ECII

e [Tapmme TpE

ECII

I Hme ro

KomcranTa

ECII

CirmecTEar: 32[h]

KCII

,I['h]'.l:ﬁ’.{ HHA HA MOMEHITHER

OCHOBHATA YOCT OT KOMAHAMTE CA eAHOGAMTOBU. KOABI-HA
ONnepaLmMITA BbB BCMYKM CAYHAM 30EMA EAUH-OANT.
_OCTOHOAMUTE DAUTOBE (OKO ChLLLEETBYBAT) CE€ OTHACHT AO

aAPECHATA 4OCT HA K(DMCIHAI/ITG bonog
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

30 AQ ce ODAEKYM U3YHOBAHETO HAO CUCTEMATA MALLIMHHM
KOMOHAM U TEXHOAOTUATA HA MPOTPAMMPAHE B
CUCTEMATA HA AJAEH MPOLLECOP, KOABLT HO onepaumara
HAQ MALLUMHHUTE KOMAHAM ODOMKHOBEHO Ce 1M300PA34BA B
NPEABAPUTEAHUSA TEKCT HA MPOIPAMUTE HE
QPAKTUYECKM (4pEe3 ABOMYHATA CM KOMOUHALMS), O Ype3
MHEMOHHUYEH KOA — Cb4eTAHME OT OYKBM (HAM-4ECTO YACTH
OT AYMM), ABHO MOACKQ3BALLM ChLLUMHCKATA ONepaLms.

Taka HaANpumep, 3a onepaumas CbompaHe OOMKHOBEHO Ce
ynotpebasa mHemoHukata ADD (addition - cbbumpaHe), a
30 M3BADKAGHE — MHEMOHKMKATA SUB (subfraction - -
M3BAKAQHE). e\
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
CTpYyKTypa HO ONEPALLMOHHATA YACT HO MALUMHHATA
KOMOHAQ

[ToaBMAQTA, MO KOMUTO CE M3PA3IBAT MHEMOHMYHO
MALLUMHHUTE KOMOHAM, A OT TOM LLEAUTE MPOrPAMM, A
TOKQA CbLLLO U HAKOM AOMBAHUTEAHM NP ABMAQ, CBbP3AHM
HAMNPUMEP CbC 30AQYATA 34 PA3MNPEAEAEHME HO
AOAPECHOTO MPOCTPAHCTBO HA MPOLLECOPA 30 HYXXAUTE HO
NPOrPAMATA, KOKTO U HAKOU APYTU, OOPMUPAT TAKA
HOpEeYeHI aceMbAepeH e3unk.

MALLMHHUTE NPOTPAMM CE CbCTABAT M MPEACTABAT OT
NPOrPAMMCTA HO ACEMDAEPEH €3UK, HO CbLLLECTBYBAT B
ONEPATUBHATA MAMET U CE MU3MbAHABAT HO AOAKTUYECKMS
MALLMHEH e3uK. [1peobpa3yBAHETO (TPAHCAMPAHETO UAK. -
OLLLE KOMIMUAMPAHETO) HO ACEMBAEPCKMA TEKCT HErEAHAO
NPOrPAMA B MALLUMHEH KOA CE M3BbPLLIBEABTOMATHUYHO OT
APYFS-CREUMOAHO-RpeFRamar

1l
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
CTPYKTYpPQ HQ AAPECHATA YAOCT HO MALUMHHATA KOMAHAQ

B aApPECHATA YOCT HO MAOLLUMHHUTE KOMOHAMTE B CbBPEMEHHMUTE
NPOLLECOPU CE CbABPXKAT AAPECH MAM CAMO HO ONEPAHAM,
MAM COMO HO KOMOHAM.

OT TA3M TA€AHA TOYKA BPOST HO AAPECUTE B CTRYKTYPATA HA
MALLMHHU KOMOHAM OMPEAEAT AAPECHOCTTA HA MPOLLECOoPd.

be3aApecHU, eAHOOAPECHU, ABYAAPECHMN 1 TPUAAPECHMH
NpPoLEeCcopPU, MALLIMHHUTE KOMOHAM HO KOUTO MMAT CbOTBETHO
CTPYKTypUTE:

< KOIl>;

< KOl Aap. >;

< KOOIl Aap.1, Aap.2 >;

< KOIT Aap.1, Aap.2, AAp.3 > .

AADPECHOCTTA HO MALLIMHHATO KOMOHAQ 30BUCH OT MeToAd 3a
AOCTbM AO AGHHUTE, KOMTO € PEAAN3MPOH B-ECEOTBETHOTO
3GFAOMHIALLLOTO YCTPOUCIBO- ’

—
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpPYKTYpPd HO AAPECHATA YOCT HAO MALUMHHATA KOMAHAQ

TpuaaspeceH npouecop

Bb3MOXXHOCTTA B AAPECHATA YOCT HO KOMAHAMTE AQ CE
YKQA3BAT TOU QAPECA O3HAYABA, Y€ 3 BCAKA ABYMECTHA
onepaLmd MOrar AQ Ce€ NOCOYBAT HE CAMO AAPECUTE HA
ONEPAHAMTE, HO M AAPECHT 3A MOMECTBAHE HA PE3YATATA.
TaKa ce onpeAeAd CAEAHATA CTPYKTYPA M AEMCTBME HA
KOMOHAMTE.

[Tpmmep:
CbOMpaHe
<ADD Aap.l, Aap.2, Aap.3>; Aap.3:=(Aap.1) + (Aap.2)
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OprCIHM3C|LI.M$I HA UBHUCAUTEAHUA NpoLleC
CTPYKTYpPQ HQ AAPECHATA YAOCT HO MALUMHHATA KOMAHAQ

AByaApeceH npouecop

B moBe4YeTO NPAKTMYECKM CAYHOM KOHCTOYKTOPUTE
NPEAMNOYUTAT AQ CHKPATAT IOPMATA (ABAXKMHATA) HO
KOMOHAQTA, KATO MPMEMAT, Y€ PEIYATATHLT CE 3ANMCBA HA
MICTOTO HA MbPBMS OMEPAHA.

[Tommep: cbbmpaHe
<ADD AAp.1, Aap.2>; Aap.l = (Aap.1) + (Aap.2) ;
|_|pl/l MN3MOA3IBAHE HA TAKMBA KOMAHAUN CAEA TAXHOTO

M3MbAHEHUE MBPBMAT ONEPAHA CE M3TPUBA M HA HETOBO
MICTO CE MOMECTBA PE3YATATDHT,

ABYOAPECHATA KOMAHAHO CUCTEMA € MO-€dDEKTMBHA OT
TPU-CAPECHATA, TbM KATO BCAKA KOMOHAQO € MO-KbCOa™
OTTYK MPOrpAMaATd, CbCTABEHA OT TAKMBA KOMOHAM,
30eMA NO-MAAKO KAETKU B-AGMETTO.

i
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Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpPYKTYpPd HO AAPECHATA YOCT HAO MALUMHHATA KOMAHAQ

EAHOOApPECEeH npouecop

EAHOQAPECEH € TO3U NPOLLECOP, YUUTO MALLUMHHU KOMOHAM
HE MOTaT AQ CbABPXAT B AAPECHATA CKM YACT NOBEYE OT
eAMH aApecC. TOBA € Bb3AMOXXHO, CAMO KOraTto
APXMTEKTYPATA HO APUTMETUYHO-AOTNMHECKOTO YCTPOMCTBO
e PEAAUIMPAHA Bb3 OCHOBA HA MPUMHLMNA HA
HATPYNBALLUA CYMATOP .

[Toouecop OT HATPYNBALL, TMM € TOKbB NPOLLEeCOpP, B
KOUTO “BCIKA ornepaums ce U3MbAHIBA C PEIYATATA OT
MPEAXOAHOTO AEMNCTBHE".

B TOKbB CAYHOM M3YUCAEHMATA B NPOLLECOPA (M B HOCTHOCT B
AAY) ce opraHmMsmMpar Taka, Y& eAMH OT ONepaHAUTE ¢
BUHAMM AQ CE€ HOMMPA B PETMCTBLP C OBLLLO A
NnpeAHA3Ha4YeHME, KOMTO ce noapasdtmpa ot KOl HG
KOMOHAWTE.
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
CTPYKTYpPd HO APECHATA YACT HO MALUMHHATA KOMAHAQ
EAHOOApPECEeH npouecop

PErMCTbPbT, YMETO CbABPXKXAHME CE B3EMA B KOYECTBOTO MY
HQ MbPBU ONEPAHA U MOCAE CbXPAHIBA PE3YATATA,
OOUMKHOBEHO CE HAPUMYA AKYMYAATOP U CE
OTOEAA3BA AKM MAK ACC.

CTpyKTypata M AEUCTBUETO HO MALUMHHUTE KOMOHAM B
TAOKMBA MPOLLECOPU CE NPEACTABAT MO CAEAHMI HAYMH!

[Tpmmepu:
cvbmpaHe : < ADD Aap.l >; Acc = (Acc) + (Aap.1)
3AMNmc: <STORE Aap.1>; Aap.1 = (Acc)

3apexaaHe: <LOAD Aap.l1>; Acc = (Aap.1)

—

—

40



Oprcmmau.ml HA UBHUCAUTEAHUA NpoLleC
CTpPYKTYpPd HO AAPECHATA YOCT HAO MALUMHHATA KOMAHAQ

be3aapeceH (cTekoB) npouecop

PA3BMBAMKM MAEATA 30 MOAPA3IOUPALLIMAT CE OT KOAQ HA
onepaumiara AAPEC HA ONMEPAHA M BbPXY ABATA
ONePAHAOQ HO ABYMECTHUTE OMEPALMM, CE CTUTA AO
OPraHM3ALMATA HO U3YUCAEHUATA YPE3 CTEK. B TO31
CAYYHOU peErmCTpuTe C OBLLIO NpeAHa3sHa4YyeHmne B AAY ca
OPrAHU3MPAHM 3a AOCTBLIM Ype3 metoaa LIFO.

AKO Ce npmeme, 4e BCIKA APUTMETHMYHA onepaLumsa ce
M3BbPLLBA HA BbPXA HA CTEKA - MEXAY MbPBATA M BTOPATA
BbOXOBM KAETKM, TO HE € HEODXOAMMO MOCOYBAHETO HA
qApEC.

Mpumepwu:. =~
ChOMPAHE: < ADD >: SL:=(SL) + (TL), POP ;
3apexagHe ;. <LOAD_Aapl=>wTL=(AAp.1), PUSH ;
3QMUC < STORELAAD.1 > "AAD1:=(TL), POP . b
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