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5. KomniotbpHu apxutektypu. dopmatM Ha pAaHHUTE. BbTpelHa
CTPYKTYpPa HaA UeHTpaneH npouecop — 6s0KoBe M KOHBeiepHa
06paboTKa, MHCTPYKLUN.

Obwa cmpykmypa HA KOMIOmMpUMe U KOHUEenmyasaHO U3MbAHEHUE HA UHCMPyKyuume, 3arnomMHeHa
npozpama. Popmamu Ha OaHHUMe — uyeau 080UYHU YUCA, 080UYHO-0ecemuYHU Yucad, 080UYHU YUCAD C
naasawa 3anemas, 3HAKo8U OAQHHU U Kodosu mabauyu. LleHmpaneH npoyecop — peaucmpu, AJ1Y,
peaucmpu Ha cbcmMosHUemo u gaazoseme, bs10Ko8e 3a ynpasseHue, 8Pb3KA € namemma, dewugppayus
HaO UHCMpyKyuume, rnpexoou.

Obwa cmpykmypa Ha Komnompume.

Noa nepcoHaneH KOMMIOTbLP pa36mpame NU34YUCANTENHA MallnHA, N3MNO0/A3BaHa OT €4UH HYOBEK,
3a pelaBaHe Ha CI'IeLIM(I)M‘-IHM, JNYHUN aNTOPUTMUYHN 3a4a4yn U I'IpO6l'I€MM. CI'IeLI,Md)W—IHMTe
0cobeHoCTH Ha nepcoHaiHNA KOMNKTLP Ca, 4e TOM 3aema ManbK O6eM, MMa NPOCTa CTPYKTypa
n Cnctema ot KomaHaun, Uma orpaHmn4eH obem Ha OCHOBHaTa NameT n OnpocCTeH MHTepd)eﬁc, Kbm
KOWTO ce CBbpP3BaT BCUYKHU yCTpOVICTBa B U34NCANUTENNHATA CUCTEMA.

B'bl'lpEKM ronaMmoTo pa3Hoo6pa3v1e Ha npounssoaunTenn n pasmepun, NnePCoOHaIHNTE KOMNIOTPU Ce
XapaKTepusnpat ¢ ea4HakKbB MOAEeN Ha BbTPELWHA apXUTEKTYpPa. To3n mogen e n3rpageH ot Tpun
OCHOBHW KOMMOHEHTU:

® LIeHTpa/eH Npouecop,

® OCHOBHa MaMeT,

® BXOAHO-WU3XOAHU YCTPOMNCTBA (NepudepHn).

B3anMmoBpb3KkaTa MeXay OCHOBHUTE KOMIMOHEHTU ornpenend Jsornyeckata opraHusaumAa Ha
CbOTBE€THATA KOMMNKOTbPHA CUCTEMA.

O6MeHbBT Ha CUIrHaan, KomaHan U AaHHU ce U3BbpLliBa NO cneunaaHu VIH(I)OpMaLl,VIOHHVI NTNHUN.
C'bLLI,ECTBYBaT ABa BnAa orm4yecka opraHn3auma Ha KOMNKOTbPHUTE CUCTEMMUN.

1. UuausmnayanHu MHOOPMALMOHHM KaHa/M — OCHOBHUTE KOMMOHEHTUM Ce CBbp3BaT Mo
CXemarTa Ha nMb/eH rpad, T.e. Mo cxemarta “Bcekun-scekn”;

2. 0O6wa uWHbOpMaUMOHHA WMHA - NPeACTaBiABa  CMeuuanusnpaHo  YCTPOMCTBO,
OTroBapAWoO 3a MNPeHacAHeTO Ha MHOOPMaUMA MeKAY KOMMOHEHTUTE Ha KOMMIoTbpHaTa
cuctema. CxemaTUYHO OpraHM3aumaTa e cneaHara:

LI ornl BA BA LM = LeHTpaneH npouecop

Ol = OnepaTtMBHaA NnameT
B/ = BxoAgHO-13X04HO YCTPOMCTBO

LINHA

MpegMMcTBOTO Ha BTOpaTa OpraHM3aums e, Ye TA MMa HUCKA UeHa, npocTa e, nobpe e
CTPYKTYpMpaHa M e IbBKaBa, T.e. Bb3MOXHA € /IeCHa HAACTPOMKa MM 3aMAHa Ha OCHOBHUTE
KOMNOHeHTU. OCHOBEH HEAOCTAaTbK Ha BTOpaTa OpraHM3aums e Hen3beXKHOTO OrpaHUYeHmne, Yye B
AafeH MOMEHT MoraT Aa KOMYHMKMPAT Camo 4Ba KOMMOHEHTAa, M NpoM3TMYalaTta oT ToBa no-
HWCKa NPOU3BOANTENTHOCT.
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LLnHaTa npeactaBaABa Marnctpana, no KOATO MoXe Aa 6bae obmeHAHa MHPOpPMaLMA MexKay
ABe UAKn noseye yCTpoMCTBa.

LWnHaTta e cnogeneH pecypc, KOMTO BCUYKM YCTPOMCTBA B KOHKYPEHTEH PEXMM Ce MbYaT Aa cu
pasnpegenat. Ha UM ce gaBa nbneH npuopuTeT, Korato TpabBa ga n3nonsea WwWuHaTa. Hanara ce
BbBEXAaHe Ha CreLyManHo YCTPOMCTBO, KOETO Ce HapMya KOHTPOEP Ha WKWHATA UAKM apbutbp, U
TO M3BbPLUBA pasnpeaenaHeTo Ha WKHATa, T.e. onNpeaensa Koe yCTPOMCTBO 3a KOJIKO Bpeme Aa
n3nonssa wWuHata. OcBeH 33 O0BbMeH Ha AaHHW, LWIMHATA Ce WM3MON3Ba WM 3a NpefaBaHe Ha
ynpasnasalla 1 agpecHa nHbopmauma. 3atoBa YC/IOBHO LWUMHATA Ce pashena Ha TPpU NOALWNHUN —
noAwWurHa 3a AaHHKU, NOALWMHA 3@ aApecu 1 ynpasaasawa nogwuHa. NogwmHata 3a AaHHU
npexsbpna MHOOPMAUMA Mexay onpeaeneHo MACTO B MaMeTTa WMAM  BXOAHO-U3XO4HO
YCTPOMCTBO WU LLEeHTPA/SHMA npouecop. KOHKPETHOTO MACTO B NameTTa MAM BXOAHO-WU3XOAHOTO
YCTPOMCTBO Ce onpegensa OT ajpeca, KOMTO ce npegaBa NO MNOAWMHATA 3a agpecu.
Ynpasnagawara MNOAWMHA  NPeHaca  efIeKTPUYECKM  CUTHANW,  KOUTO  KOHTpoAaupart
KOMYHMKaLUMATa MeXAY LEHTPAHUA NPOLLEeCOp U OCTaHanuTe yCTponcTea. Mo Hea ce npeHacAT
KOMaHAM OT LLeHTpaHMA NPOL,ECOP KbM YCTPOMCTBATA M CbOTBETHO Ce MOJIly4aBaT CbobLLeHMA 3a
cTaTyca Ha ycTponcTeaTa. Hanpumep, ynpasnasaliaTta NOALWMHA CbAbpiKa ABE IMHUN 33 YeTeHe
M 33 NUcaHe, KOUTO onpenenAT MOCOKATa, B KOATO ce NpeHacAT AaHHuTe. [pyrn AvHUKM ca
JIMHWNATA 33 CUHXPOHM3ALUMA, TMHUKN, NO KOMUTO Ce NpeaaBaT CUrHAAN 33 NPeKbCcBaHe, U Ap.
LLnHaTa Mma cnegHUTe XapaKTepPUCTUKU:

® LIMPMHA HA NOALIMHATA 3a AAHHM — KO/IMYECTBEHA MAPKA 3a 6posa butoBe, KOMTO morat
0a NpeMnHaBaT e4HOBPEMEHHO MO NOALWNHATA 32 AAHHU;

e LUIMPMHA Ha NOAWMHATA 3@ agapecu — onpeaena MakCMMaaHUA pasmep Ha OCHOBHAaTa
nameT, Hanpumep 4ype3 16-6butoBa agpecHa noAwMHA moraT Aa ce agpecupat 64KB
namer, c 32-6uToBa WKHa MmoraT Aa ce agpecupat 4GB namer;

® CKOpPOCT — onpeaena KOJIKO MbTU WIKMHAaTa MOXe Aa bbae v3nonsBaHa (3aemaHa) B
pamKuTe Ha egHa CeKyHAa, uamepsa ce 8 MHz.

Mo-HaTaTbK e pasrnexkaame camo BTopaTta opraHm3aums (ob6ua MHGopMaLMOoHHa WKHA).

dopmamu Ha daHHUMe — yeanu 080UYHU Yucada, 080UYHO-0ecemu4yHU Yucsaa, 080UYHU
4yucna c naasawa 3anemas, 3HaKoeuU OaHHU U Kodosu mabauyu.

B nameTTa AaHHMTE ce NpeAcTaBAT B ABou4yeH Bua. C nomolyTa Ha n-6UMTOBO Nosie morat Aa ce
npeacTasaT TOYHO 2" Pa3INYHM CTOMHOCTY.

e Llenn agBOMYHM uucna

MbpBUAT HAUYMH 3a NpPeaCTaBAHE Ha LeanTe Yncna e ypes npas Koa. [py Hero Han-ctapwunaT 6uTt
B N-6MTOBOTO none e 3HakoB — O O3Ha4yaBa MONOXKMUTENHO 4ncno, 1 O3HayaBa OTpULATENHO
yncno. OctaHanute n-1 6uTa NpeacTaBaT abcontoTHaTa CTOMHOCT Ha YMCNOTO B ABOMYHA GpPOMHaA
cuctema. Mo TO3M HauMH Npu NpaB KOA AMana3oHbT OT LEAn 4YuC/a, KOWTO MOoXe Ja ce
npeactasu ¢ n-butoso nosne, e 2" L 2"k Mpwn TOoBa Hynata uma gBe NpeacraBAHMA —
000...0 1 100...0. HegocTaTbKbT Ha NpaBMA KOA €, Ye CbOMpPaHETO N N3BaAXKAAHETO Ha e/ Ynucna
ce peanmsnpar TPyAHO anapaTtHo.

BTopuMAT HauuH 3a NpeAcTaBaAHE Ha UenuTe Yyncna e ypes obpateH kog. OTHOBO Hal-CTapwmAT
61T e 3HaKoB. Pasnnkata oT nNpasBua Kog € B NpeAcTaBAHETO Ha OTPUUATENHUTE YMcaa — TO ce
obpasyBa 4pe3 WHBEPTMPaHe Ha [ABOMYHOTO NpeacTaBsHe Ha abcontoTHATa CTOMHOCT Ha
yncnoTo. [lnanasoHbT Npu N-6UTOBO NOJIE OTHOBO € 2" L 2™ Hynata oTHOBO Mma age
npeactasaHua — 00...0 u 11...1. Mpwn 06paTHMA Kog CbOMpPAHETO M M3BAXKAAHETO Ce peannsmpar
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I'IO-ed)eKTVIBHO — Yncnata, HeE3aBUCMMO OT 3HAKa CU, ce C'b6MpaT KaTo 4yncna B ABOUNYHA 6poHHa
cncrtema, Nnpu ToBa, akO MMa NpeHocC OT Haﬁ-CTapLLIMﬂ ouT HaBbH, TO KbM pPe3yaITaTa Ce ,EI,O6aBF| 1.

TpeTnAaT HauMH 32 nNpeacTaBAHE Ha UeauTe yYucaa e ypes gonbiaHuteneH kog. OTHOBO Haw-
CTapWuAT 6UT e 3HaKoB. Pa3niMKaTa OT NpPaBUA KoA e B NPeACTaBAHETO Ha OTPULLATENIHUTE YMCAa
— T0 ce 0bpasyBa Ypes UHBEPTMPAHE Ha ABOMYHOTO NPeAcTaBAHe HA abCoNOTHATA CTOMHOCT Ha
4yncnoTo (Kakto npu obpaTHus Koa) u cnep ToBa gobaBaHe Ha 1. [Mana3oHbT nNpu n-6utoBo
none e -2"1 .. 2"L1, Hynata Beve uma egmHcteeHo npeactasaHe — 00...0. MNpun gonbaHUTENHMA
Kog, CbOMpPaHEeTO M M3BaXKOAHETO Ce peann3vpaTt Hah-epeKTMBHO — yMcnaTta, HE3AaBUCMMO OT
3HaKa cu, ce CcbbMpaT KaTo YMcna B ABOMYHA BpPOMHA cMcTema, NMPW TOBA MPEHOCHLT OT HaM-
CTapwma 6GUT HaBBH ce UrHopmpa.

e [1BOUYHO-AECETUYHU YUCAA

Mma owe eanH 3a NpeAcTaBAHE HA YMCAATA — TaKa HapeyeHUTe ABOUYHO-AECeTUYHM Ymcaa. Mpu
TAX BCAKA JeceTMyHa uudpa ce npeacTaBA C YHWKA/NHA [BOMYHA MOCNEA0BATENHOCT.
MpeAnMCTBOTO €, Ye Ce [,aBa Bb3MOXKHOCT 3a JIECHO M3BEXAaHe Ha uncna. HeaocTaTbKbT €, ve
Ce YC/NIOXKHABAT apUTMETUYHUTE onepaumnn. EaHa umdpa obukHoBeHO ce npeactassa ¢ 4 6uTa,
KOuTO B 06LWWMA cnydait npeactasaT ctonHoctute/undpute/cumsonute 0-9. Taka 6 KOMBUHaALUK
OCTaBaT HEU3MO/3BaHU. Tbi KaTO KOMMNIOTPUTE CbXpaHABaT JaHHW nog dopmaTta Ha banTose,
MMa ABa HauyMHA 3a CbXpaHABaHe Ha 4-6buTtoBuTe UNPpPU: BCAKa LUndpa ce CbxpaHABa B OTAENEH
6anT (HenaketTnpaHa popma) unun B eguH 6anT ce cbxpaHaABaT ABe undpum (naketmpaHa popma).
EnHo n-6aiTOBO NakeTMpaHO ABOUYHO-AECETUYHO YMCN0 MOKE A Ce CbCTOM OT Hal-MHOro 2.n-
1 undpwu, eaHaTa e pesepsBupaHa 3a 3HaK.

e [1BOMYHM YMucaa C Ns1aBaLla 3anetas

PeanHuTe uncna B nameTTa ce npeacTtaBAT Ype3 paunoHaIHM aNPOKCUMMALLNN.

MbpBMAT NOAX0A, € PaLMOHaANHUTE anpoKCMMaLUMKN Aa ca ¢ dUKcMpaHa Todka. C apyru aymm, B n-
6UTOBO Nnose, NbpPBUTE M BUTa NPeACTaBAT UANaTa YacT Ha YMCIOTO, a OCTaHanuTe n-m buta
npeacTaBaAT ApobHaTa 4YacT Ha YMCNOTO — AeceTUyHaTa TOYKa e Ha ¢UKcMpaHa no3uums.
Mpo6a1embT Ha TO3M NOAX0A €, Ye He BUHArM ce U3no/3BaT BCMYKKN buTtose.

BTopuAT nogxon e pauMoHaNHUTE anpoKCMMaAUMKM fa ca € NAaBalla Toyka. BcAko uucno ¢
naaBaula TO4YKa Mma Bnaa m.2p, KbAETO M € UAaao 4Ynmcno, Koeto ce Hapunva MaHTUCa, a p € UuAno
UMCNO, KOeTo ce Hapuya nopAaabK. KasBame, 4ye egHO 4YMCAO C nNAaBalwa TOYKa e B
HOPpMa/1n3npaHa d)op:v\a, aKo Hal\;i-CTapIJJMFIT 6uT Ha maHTUcaTa e 1.

BCcAKO yncno ¢ nnasalla TOYKa MOXe Aa 6'b,£l,e HOPMann3npaHoO 4ype3 namectBaHe Ha MaHTUCATa
HaNABO M CbOTBETHO OTpas3fABaHe B nopAabKa. HopmanmsmpaHaTa cbopma Ha eaHO 4Yucno C
nnaBalla TO4Ka € egUHCTBEHA U 06MKHOBEHO TA Ce M3N0A3Ba 33 npeacraBAHe Ha YNCNAO0TO.

SHEK_Ha MaHTHCaTS IHakK H& Nop A ekE

A
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Bb3npueT e cTaHAAPTbLT €4HO YMUCNOo Aa ce Koaupa B 32 6uTta, KaTo NoJsieTo 3a nopsabka e 8
6uTa, a ocTaHanute 24 6uTa ca 3a MaHTUCaTa M 3HaKa. OcBeH ToBa NpeacTaBsaHe obaye, 3a no-
ronsiMa TOYHOCT Ce U3MNoA3BaT U ABOoMHKN AymuK (no abaxkumHa) double precision ot 64 6uTa.

e 3HaKOBM AAaHHU U KOA0BU Tabauum
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3a yHMBEpPCanHoO npeacTtaBaAHe Ha CUMMBOAMTE B MameTTa Ce MOCTbNBa NO CAeAHMA HAYMH:
CbCTaBA ce KogoBa Tabamua, B KOATO BCEKM CMMBOAN OT AajeHa asbyKa ce acouummpa ¢ 6uToBa
nopegmua C onpegeneHa AvbaxKuHa. lpe3 1978r. 3ano4yBa CTaHOAPTU3AUMA Ha KOLO0BUTE
Tabnanum n gHec mmame gBa ctaHgapta — ANSI n ASCIl. ASCIl TabnuuaTta NbpBOHAYaNHO €
3amMuc/ieHa KaTo 7-6uToBa, HO BMOC/NEACTBME € paslupeHa A0 8-6MToBa 3a HyXAuTe Ha
Pa3NMYHN HaunoHanHocTu. B pasnnyHmte ASCIl Tabanumy cumsonute, kogmpanu ¢ 0 go 127 ca
eoHN U CblM, a CUMBOANUTE, KoaupaHu cbCc 128 po 255 moraT ga 6baat pasavyHu. Opyru
npumepwu 3a Kogosu Tabamum ca EBCDIC — 8-6utoBa Kogosa Tabavua Ha IBM, UNICODE — 16-
61TOBa YHMBEPCA/Ha KogoBa Tabaunua.

Bbe BcAka KC Mma T. Hap. KOMMOHEHT ,3HaKoB utepaTop”. Tol cbAbprka nameT, KOoATo
npeactaB/iABa NPaBObIb/JHM MATPULM C e4HAaKbB pasmep, KaTo BCAKAa maTpuua no butose
onucea Ypes KogmpaHe ¢ 0 n 1 rpadmMyHOTO M306parKeHNE Ha HAKON CUMBOJI.

oo o 02 o3
[e]
MbpBUAT NPABOBIbAHMK CbOTBETCTBA Ha ABoMYeH Habop 00, BTopuAaT — Ha 01, TpeTnat — Ha 02 n
TaKa HaTaTbK. TaKa 4e, KoraTo TpabBa Aa ce BM3yanu3upa rpaduyeH CMMBOJ, Mporpamarta
n3gaBa KOMaHAQ, KOATO Ce CBEXKAA A0 ABOUYEH KOA, KOMTO BU3yannsmpa & .

Uyn - peaucmpu, AJ1Y, peaucmpu Ha cbcmosHuemo u ¢nazoeeme, b6s0Kose 3a
ynpasneHue, 8pb3Ka ¢ namemma, dewugpayua Ha UHCMpyKyuume, npexoou.

LleHTpanHuaTt npouecop (LIM) e ocHOBEH KOMMOHEHT B apXWUTEKTypaTa Ha NepCcoHasHUSA
KOMNIOTBbP. BcAKa 3a4a4a, KOATO Ce U3NbAHABA OT KOMMNKOTbPA, ANPEKTHO UAN UHANPEKTHO ce
M3NbAHABA M KoHTposmpa ot UM. UM ocbwectsaBa peannsnpaHeTo Ha MaLUMHHUTE KOMaHAM
(MHCTPYKLUMK). HAKOM HEroBM CbCTaBHM YacTu ca:

e ynpasAasaBaLlo ycTponcreo (YVY);

® 3aPUTMETUYHO-TIOTUYECKO YCTPOMNCTBO (AJTY);

e peructpu;

e 610K 3a paboTa c Yncna c naaBallla TOYKa U ap.

Peructpute npeacTaBnaBaT CBPbxObp3a NameT, KOATO Ce W3MO0A3Ba 33 CbXpaHABaHe Ha
nHGopMaLms, BbPXY KOATO Ce M3BLPLIBAT /IOTMYECKUTE WM APUTMETUYHM onepaumu. Tasu
MHGOpPMaLMA ce CbXPaHABA, AOKATO MPOLECOPDLT € NOA, eNIEeKTPUYECKO HAMpPEeXKeHNe UAN A0KaTO
HAKOA MAaLWMHHA KOMaHAa He A u3meHn. Cnopes, GyHKLMOHANHOCTTA CU, PErUCTPUTE Ce AeNAT Ha
Tpu BUAA:

e pernctpu c o6wo npeaHasHayeHue (Ry, Ry, ..., Ry) — B TAX Ce 3anNMCBaT MeXAMHHM pe3ynTaTu
AW ce M3MON3BaT 3a ajapecaumsa; NPOrpamuUcTbT AN KOMMUAATOPBT HAa CbOTBETHUA €3UK U
M3M0N3BaT Mo CBOE YCMOTPEHME;

e peructpu 3a paboTa ¢ Na1aBallla apUTMETHKA;

e CAyKebHM perncrtpum — M3nonsBaT ce 3a chneuyanHu cuUcTeMHu OYHKUUKW, KbM TAX ce
BKAOYBAT GNaroB perncrbp (0T ronsmo 3HayeHuMe 3a ynpaB/iieHMeTO M MNPOTUYAHETO Ha
nporpamara, CbAbprka MHPOPMaLMA 3a Npenb/BaHe, NPEHOC, NOCOKa Ha 06paboTKa Ha HU30BE,
MacKMpaHe Ha npekbcBaHuATa M ap.), PC (Program Counter, nporpameH 6posy, coum Kbm
cnefBawaTta 3a M3NbAHEHWe MHCTPYKLMA), SP (Stack Pointer, cTeKkoB yKasaTen, couM Kbm Bbpxa
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Ha nporpamHus ctek), MSW (Machine Status Word, cbabprka ynpasnsasalum dhiarose, cayxelim
338 CMHXpOHM3auMa Ha pabotata Ha LM c BU yctpoiictBa n ¢ OC); MAR (Memory Address
Register, obpXKK agpeca Ha MACTOTO B NameTTa, KbAeTo TpabBa Aa ce U3NbAHM CnenBallaTa
KomaHga); MBR (Memory Buffer Register, aeictea kato 6ydep, nossonssaviku LM n RAM
nameTTa ga paboTaT He3aBUMCMMO, 6e3 Aa UM BAUSAAT MaslkM Pa3/InKK B paboTaTa).

MpouecopbT 06paboTBa CTbNKa NO CTbMNKa NOCAEAOBATENHO, e4Ha caeq Apyra, KoMaHAuTe oT
OCHOBHaTa namert. PernctbpbT PC coun B onepaTtMBHaTa NameT M3MbJHEHMETO Ha CleaBallaTa
KoMaHaa. MpouecopbT M3NbAHABA BCUMYKM KOMaAHAW BbLTPE B CBOETO TANO M MeXKAy CBOUTE
perucTpu. BcAka KomaHZa ce U3BAMYa OT cneumaneH perncTbp B NnameTTa, HapeyeH PerncTbp Ha
KOMaHAaTa, U cnef ToBa NPOLECcopPbT U3MbAHABA KOMaHAUTE.

Onepauunte (APUTMETUYECKU N NOTUYECKU) CE U3MbAHABAT OT CNeLnanmM3mpaH BbTpelleH 610K
— apPUTMETUKO-/IOTMYECKO YCTPOMCTBO (AJ1Y), UMATO OCHOBHa 4acT € [ABOUYHUAT CymaTop.
M3BAMYAHETO HAa KOmaHAaTa ce M3Nb/HABA OT gpyra 4acTt Ha LM, HapeyeHa ynpasasasawo
YCTPOUCTBO (YY), KOETO CUHXPOHM3MPa paboTaTa Ha BbTPELIHMUTE KOMMOHEHTU Ha NpoLuecopa, B
TOBa 4MCNo M Ha AJ1Y, ypes TakToBM MMNyncu. BAOKbLT 3a pabota ¢ Yucna ¢ naasawia TOYKa
Cb,o KaTto AJ1Y n3BbpLIBA apUTMETMYHM ONepaumn Mexay ABe 4ncaa, HO TakuBa C NJaBala
TOYKA, KOETO € MHOTO MO-CN0XHO. CNOXKHaTa CTPYKTYpa Ha TO3M 610K BKIKOYBA M HAKOIKO AJ1Y.

KoHyenmyanHo u3nvaHeHue Ha UHCMpYKyuume.

UM m3nbaHABa eAHa MalIMHHA KOMaHAA 4vpe3 c/iegHaTta Noc/ieaoBaTe/IHOCT OT e/leMEHTapPHMU
CTbNKKN, KOATO HapuUvame OCHOBeH/HODMaI'IEH UWKDB/ Ha n3nbJiHEHNE Ha KOMAHAATA:

MbpBUTE TPU CTHMKM CE U3MBAHABAT OT YNPABAABALLOTO yCTponcTeo (YY):

1. AppecupaHe 1 M3BANYaHE OT OCHOBHaTa namet B IR-permctbp (Instruction Registry) Ha
npeAcToALLaTa 33 U3NbJHEHME KOMaHAA (aApecnpaHeTo cTaBa Nno CbAbprKaHneTo Ha PC).

2. O6HoBaBaHe Ha PC (cbabprkaHmeTo Ha PC ce yBenn4yaBa C AbAKMHATA Ha M3B/ieYeHaTa
KOMaHAa, TOeCT ce npemecTBa Ha cneBawata KomaHaa, YY nanpawa curHan kem AJTY 3a
M3MbJIHEHWE Ha KOMaHAaTa).

3. [OewudpupaHe Ha KomaHpaTta (onpepenat ce BuAa Ha onepauumsaTa, 6Hpoa Ha
onepaHAWTe, TUMNA Ha AAHHWUTE U pa3mepa Ha AaHHuUTe).

CnepBalwmTe CTbMKKU CE U3NBAHABAT OT aPUTMETUKO-I0TMYECKOTO ycTporcTBo (ANTY):

4. Jlokanusauus Ha onepaHauTe (Ha 6a3aTta Ha MHGOPMaLMATa OT NOIETO HAa KOMaHAaTa no
onpeneneHn MeToau Ha agpecaums ce onpenens MecTonoOKEHUETO Ha KNeTKuTe oT
nameTTa, KOMTO CbAbpXKaT onepaHauTe).

5. WM3Bnn4vaHe Ha onepaHauTe BbB BbTPewHn MBR peructpu.
6. WMN3nbnaHABaHe Ha onepaumATa BbpXy onepaHauTe.

7. 3anucBaHe Ha pe3yntata (onpeaens ce MeCTOMONOXKEHWETO Ha pesynTata M TOW ce
3aHacA B CbOTBETHATA KNETKa Ha NameTTa).

8. TMpoBepsBa ce MMa /i1 MNOCTLNWUA CUTHAN OT HAKOS OT CUTHA/NHUTE NIMHUW 33 aBapuitHa
cuTyaums (3a npekbcBaHe). AKO Aa, ynpaB/ieHMEeTo ce NpeaaBa Ha XapAyepHua aBapueH
MexaHM3bm 3a 06paboTka Ha npekbcBaHeTo. Cnes 06paboTBaHe Ha NPEKbCBAHETO (aKo
€ MMasio TaKoBa) ce MpemMMHaBa KbM CTbMNKa 1 (3ano4yBa M3Nb/HEHWE Ha cnejBaliaTa
KOmaHAa).
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(Cl HC:Z CSHC4HC5]
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C1 mo C5 morar na 6paat oTAenHN (pU3nyecK OJIOKOBE, WIIM YaCTH OT OOIIO0 YCTPOMCTBO.
Bceku eran € MUHUMYM TI0 €1MH TaKT. M30baHsABa ce HaBeIHBK caMo eIuH OJ0K (oreparus) ot
TE€3HU IeT, OCTAaHAJIUTE YaKar.

CuBceM ectecTBeHO ce nosBaBa uaesta Cl qo C5 ga paboTaT KaTo KOHBelep: BiIu3a
uHctpykuus B Cl1, cien ToBa, 10KaTo TS npemMuHaBa kbM C2, cieBaiiata HHCTPYKLUS BIM3a B
C1, u Taka HataTbK. TO3U HAUMH HA KOHBellepHa 00padoTKa HA JAaHHUTE HE TPOMEHS BPEMETO
3a U3IIBJIHEHHUE Ha €JJHa MHCTPYKIIUS, HO 32 IOBeUEe HAa OpOil MHCTPYKIIMU OCUTYPsIBa 3HAUUTEITHO
o-royisiMo Obp3oAelcTBIE (10 5 TbTU MO-0BP30, THH KAaTO Ce U3IIBJIHABAT 110 5 UHCTPYKLUH B
mukbiaa Cl - C5).

Ho ce oTkposiBa HEJOCTATHK: 3a HAll-roJIsiMa MMPOUBOIUTEITHOCT Ha KOHBeHepa, MHCTPYKLIUUTE
TpsiOBa 1@ ca CTPOro JIMHEWHU. AKO MIMaMe MHCTPYKIUS 32 IPEXO0/I, TOBA I CTaHe SICHO YaK Ha
etan 4 (AJIY), B KOHTO MOMEHT KOHBEWEPHT Lie TPsiOBa J1a ce "pa3ToBapu', 1a ce U3BbPIIU
MIPEX0J1, ¥ OTHOBO J1a 3amo4He "ToBapeHeTo". 3a J1a ce u30erHe ToBa HEey100CTBO, CE U3I0JI3Ba
npeaBapuTeIHa Jemmmppanus - 1onbiIHUTeNneH eramn npeau Cl onpeaens naay HHCTPYKIHATA €
3a Oe3yCIIOBEH MPEXOJl, U aKO OTKPHE TaKaBa, U3YHCIsIBA ajpeca Ha Ipexoaa u ro nojaasa Ha C2,
OCUTYpSIBalKH 110 TO3HM HAYMH HEMIpeKbCcHaTa paboTa Ha KOHBeHepa.

benexka: Komnunatopute cb31aBat mpeIuMHO JTUHESH KO M UMa CTPEMEXK OT €3ULIUTE 32
nporpamMmpane ga 0b/1e U3XBBPICHO gotol. YCIOBHHAT pexo obade He ce yaaBs OT
MpeBapuTeNiHa Aemudpars.

[To-naTaTpiHO MOTOOPEHKE HA OBP30ACUCTBHETO BHBEXK 1A IBA KOHBelepa (hu3udecku a8e
€/IHaKBU TOCJIEI0BATEIIHOCTH OT YCTpoiicTBa). MHCTpyKLMHUTE, aKo ca MOoCcIe10BaTeIHA, MUHABaT
napaleiHo, a ako He (aKo M3MBIHEHUETO Ha BTOpaTa 3aBUCH OT pe3yJTaTa OT MbpBaTa), ce
M34YakBaT U MUHaBAT €]lHa CJIe]] IpyTa.
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[Ipu xoHBeiepa, CKOPOCTTA ce Ompe e 0 Hail-0aBHOTO CTHIAJIO - CTHIIAJIATO HA
M3IBJIHCHUETO. 3aTOBa OMBa M3MUCIICH CyNepPCKAJAPHUAT KoHBelep. B Hero paborar 2 AJIY-
Ta U TOIbJIHUTENIHU €JIEMEHTH 3a IPOIeca Ha U3IIBJIIHEHUE - 1IEITa € J]a UMa [ToBe4e padoTeiu
ycTpoiicTBa (0TaeNHN (PU3NUECKH YCTPOMCTBA), KOMTO ca crienruain3upani u Obp30 U3IMbIHABAT
OTpEJICIICHUTE 32 TAX ONEpalii. Y PAaBJSIBAIIOTO YCTPOMCTBO OINpEIess 1alu Ja ImycKa
IIOCJIEZI0BATEIHO WM MapaJIe]IHO MHCTPYKIMUTE Ha KOHBEHPUTE.

Hanpasara Ha mo-0bp3u 1 ecTecTBeHHU Ipoliecopu 3anazpa HolimanoBara apxuTekTypa.

Tunose KomMaHOU.

1. ApUTMETUYHO-NOrMYeCKUTe KOMaAHAU Ce WU3Mb/HABAT BbPXy OnepaHau, KOMTOo ca
Uenm umcna cbC mam 6e3 3Hak. YacT OT TAX M3uMucnAsBaT Oynesute QyHKUUM
KOHIOHKLMA, OM3IOHKLMA, OTPUUAHWE, Cyma MO Moayn 2 v T.H. [lpyra 4yact ca
onepauuuTe 3a CpaBHEHME — PABHO, Pa3/IMYHO, MO-FTOAAMO, MO-MasKo, MO-roNAMO
WAW PaBHO, MO-MAJIkO WM PaBHO M T.H. [locnegHaTa 4YacT ca aAPUTMETUYHUTE
onepauum cbbupaHe, n3BaxgaHe, yMHOXKEHMWE, LLEe/IOYNCAEHO AeNIeHUE N MOAY .

2. WHcTpyKuuuTte 3a npexos. Te NpPOMEHAT MOCNeAOBATE/NIHOTO M3MbJHEHME Ha
nporpamarta 4ypes MPOMsHA Ha CTOMHOCTTA Ha nporpamHua 6posad PC. Bkawousar
MHCTPYKLMM 33 YCIOBEH NPEX0J, MHCTPYKLMMK 33 6e3yc/ioBeH Npexos, MHCTPYKLMK 33
M3BMKBAHE Ha NOANPOrpama M MHCTPYKLMM 3a BpbLyaHe OT noanporpama.

3. YnpaBnABawM KomaHau. ToBa Ca WHCTPYKUMU, KOWUTO CE€ W3MbJHABAT, KOrarto
NPOLEcopbT € B MPUBMAETMPOBAH PEKMM — HAaNpPUMep YeTe UK NULLE B CYKeOHUTe
pernctpu. lMpouecopbT NpemMuMHaBa B MNPUBUAETMPOBAH PEXMM Hanpumep npu
06paboTKa Ha NpeKkbCBaHe M BbOOLE NPWU M3MbJIHEHWE HAa CUMCTEMHA MPOrpama,
KOATO € YacT OT onepaunoHHaTa cuctema.

4. TpaHCNOpPTHU KOMaHAM. Te cay)KaT 3a npexBbpaAHe Ha AaHHWU. OCHOBHUTE ca
KOMaHAa 32 NpexBbp/ifAHe Ha JAaHHM OT e4HO MACTO Ha NameTTa B APYro, KOMaHaa 32
npexsBbpasAHe Ha AaHHW OT MameTTa B perncTtpute M KomMaHga 3a npexsbpasHe Ha
OaHHM OT perncTpuTe B NnameTra.

Mma v apyrM TMNOBE KOMaHOM — HanpuMmep OnepauuMM BbPXy 4YMcna C NAaBalla TOYKA
(cbbupaHe, n3BaxkpaHe, YMHOXKeHUe, AeneHne, cTeneHyBaHe, KOpeHyBaHe W Ap.), onepauuu
BbPXy HM30Be (NpexBbpsisHe, CpaBHEHMEe, KOHKaTeHauus), MynTUmeaminHu onepauun MMX
(cneuManHM BEKTOpPHM onepauuu, KOMTO MMAT roNAMO NpUAoXKeHue Npu obpaboTkata Ha
n3obparkeHus).

3anomHeHa npozpama.

MpouecopbT M3NbAHABA M peasn3npa KOMaHaMTe Ha rnporpamaTa. Bcaka nporpama B gajeH
MOMEHT OT BpemMeTo Ce Hamumpa B AaAeH €Tan OT CBOeTO Wu3NbJ/IHEHME, TOECT B HAKAKBO
cbcToAHue. OT Apyra CtpaHa, n3nb/IHEHNETO Ha NporpamaTta npeacrasaiAasa npouec, KOWTO CbLo
Ce Hamupa B HAKAKBO CbCTOAHME. ToBa CbCTOAHME Cce OnucBa uYpes3 MNOHATUETOo BEKTOPHO
CbCTOAHUE Ha npoLueca. BEeKTOPHOTO CbCTOAHME Ha Mnpoueca CbAbprKa uAsiaTa MHd)OpMaLI,MH,
HeO6XOp,VIMa 33 Bb30OHOBABAHETO Ha €O0UH CNpAH npouecC OT TOYKAaTa Ha CnnpaHe Mo TaKbB
Ha4UnH, 4Ye BCe €4HO HUKOra He e 6un cnupaH. Bkatousa B cebe cu: CbCTOAHMETO Ha nporpamata
(Vl3ﬂ'bﬂHVIN\VIF| KO,CI,) B MOMEHTA Ha CnnpaHe, CbCTOAHNETO Ha obnactute ¢ AaHHN, CbABPHKAHNETO
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Ha ynpasnaBawmTe Tabanum (610K0BE) C 4aHHW Ha ONepaLMoOHHATa CUCTEMA, CbAbPKAHNETO Ha
PEerMcTpmuTe Ha MpoLeca U CbCTOAHMETO Ha BXOAHO-U3XOAHMUTE ycTpokctea. Mo mpuHUMN ce
CYMTa, Ye MO BPEME Ha W3MbAHEHMETO CU NporpamaTta He Ce WU3MEeHs, Mopagu KOeTo HAMa
CMUCBH/T HEWO KOHCTAHTHO (HeM3MeHMMO) Oa ce cbxpaHABa. CuMTa ce, Yye MNMCaHEeTO Ha
nporpamu, KOUTO Cce BWUAOUIMEHAT NO BPEME Ha W3MNbAHEHMETO CW, € /oW CTUA Ha
nporpamupaHe, 1 BbNPEKN TOBa U AHEC TOM e BCe OLLLE YecTa NpaKTuKa.
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