
Fnaea uemeupma
Opeanusaqun na cucmeuHama naMem

4.1. hepapxna Ha naMerra B KC

C creMHaia naser o6eArHgBa acuqKr BxAoBe sanoMHrul,r ycrpoicrBa
(3y), u3noftBaH, B eAHa KC 3a chrpaHrBaHe Ha qrnala H6o6xoArMa

,HoopMaqxi. Toaa c€ l(axro norpe6urencxnre nporyaMn u o6pa6orBaHxre

aaHHu, raxa v 6cllqro4 eneMeHTu Ha onepaq[oHHara c,,creMa {OC), cllcreMFx
npolpaMx, 6x6nnorexl l.l pa3nl'q{n ynpaBnr3aqh nponaMM. CrxpaHiBaHerc
Ha re3u laH$opMaqroHHl, pecypc, ce mBlpuiBa B pa3nrqfin no rrn l,1

opeAHa3Ha'reHre naMeru, rorro uMar cneAHrre ocHosHx tDyHxqloHanHn

. sbpsodeicm€ue - onpeAenr ce o-r o6qoro apeMe 3a aocraBeHe Ha

,H+opMaqnera no npeAHa3Baqe8re. ToBa apeMe aKnKHBa BpeMero 3a aocrbn
Ao Mrcroro Ha cbxpaHrBa8€, ocbu.lecrBeBaHe Ha ceMara onepaqre (sannc llnl,
,rereHe) ,r BpeMero 3a npexBbpnrHe Ha ra3n ,H$opMaqur no rillaHara 3a aaHHx.
npn eaHu neMe HtKotl or tes, koMnoHeHTn c€ npeie6pexriMo ManKr, npx

. Kanaqumem - Ma{crManeH 6poi ,HQopMaqnoHHl,r eai4Hl,rr.lt1, rcMro
Morar aa c€ clxpaHrBar s aaaefia naMer, Tlpuero e u3 epBaHero aa craBa B

ocHoBHara aapecupy€Ma eArirqa - 6aiT (r(l.no6atlI - KB, Mera6air - I\,48,

n E6arir- GB) unx B ocHoBHara opraHrBaqMoHHa earHxqa -ayMa {W).
. nnbmHocm - xon v'6cr3o r4H(popMaqlr, Korro Moxe aa ce 3anuu,e Ha

eAuHuqa nnou{ l1nu o6eM or neM6lla. l,13pa3iBa rexHorloroqBara crpaHa Ha

npoqeca Ha 3anvcaaHe l.l B!3MoxHocrrre 3a cbxpafi9BaHe Ha no6e'{e

rNoopMaqlr Ha no-Manxa nnoq oT 3anoMHtqaTa cpeAa,
. Memo1 3a docmEn - l{aqrH, no xoiro ce ocbulecrBiBa aocrMraHe ao

Mf,croro Ha cbxpaHraaBe Ha aaaeHa ,H+opMaqni B (oHxperHa flaM6r.

8 raBrcuMocr or (oHxperHxre napaMerp$ no re3n ocHoBHr,r

xapaKrepncruxrr, pa3nrqHnre naMer| Hairupar caoero Mtcro s o6u{ara
cucreMra naMer, xaro co o$opMtr tepapx|qHu HuEa. BlEelqaHero Ha

iepapxne B naMerra e csbp3aHo c omoLiJeH[eTo Ha qeHrpanHxt npoq€cop r(bM

Her u opGHfiaquera Ha npoqecopHnt Aocrbn Ao xHoopMaqrera. Taxa ce
ooopMrraae ocHoBHn rpynr (Oxr.4 1), (orro c€:

- ocHosHa (nbpauqHa) navem, c (oelo npoqecopbr Moxe Aa pa6oru

arperrHo n cnlDK.l 3a cLxpaHrBaHe Ha Bc!,qx,r u3nlnHtBaHu nporpaMr,
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o6pa6oraaHrre or rex AaHHx n Heo6xoAx^r(re 3a ynpasneHue Ha
143!xcrxrenHhle npoqecy cucreMHx nporpaMu u Myr(ponporpaMHo ocr,fyprB€Ne;

- donbnHumenHa (anopusHa) naMem, xoero cbAlpxa roneM o6eM
uH+opMaqug, Ho 3a HenHoro ri3non3aaHe or npoltecopa e Heo6xoar,{Mo aa 6tae
npexBrpneHa B ocHoBBa-ra naMeT.

ocHo8xa 0rlpDnctsa) naMer AonMqm exHa (EroprqHa) naMer

@u..4.1 ApaaHBaqua Ba c

Ae+urrpaHero Ha A8ere HrBa e cslp3aHo u c pa3nu,rfirre croliHocrx 3a
ocHo8Hrre xapafiepucrxku. L{erra Ba nHpeuq,'ame naMom e Aa ocvrypela
x3quclriTenNxe npoqec u koMnprLpHaTa o6pa6orxa B npoqecopa koero
nocraBg ,3hck6aHero 3a AocrartqHo Brlcoxo 6tFoAeicrBue, clBMecrrlMo c
npoqecopHoJo. l43Becr8o e, qe u3rcKBaHxrra 3a 6bFoAericrBre ca B KoHOnhkr
c xena}1rero 3a no,.onrM kanaq[rer. C Hai_Bucoxo 6lp3oAeicrBue ca
pezucmpoeume naMenu, r e. rpyna or peMcrpL, c *orrro npoqecoplr pa6orx
AhpeKTHo. Takaaa naMer noAAlpxa 6lFoAeicrBue aHanorqq,lo Ha
npoqecopHoro Ho no rexHonorx'lH14 cbo6paxeHri l,{Ma orpaH,{qeH xanaqxrer
KlM eynara Morar Aa ce Bxnoear 

'y(bepHume 
naMemu u

cepExonepanuBHume naMenu (COn), Kolrro rMar ulrerpanHo u3n!nHex,{e
noAo6|o Ha npoqecopHoro C pa3a,rr$ero Ha rexHonorfhre ponera Ha ,{eu]_
naM€rxre (cache) npl noAALpxa8e Ha KoMnbrrpHaTa o6pa6oTka 3HaqxTenro
HapacrBa. ApxMlexrypara Ha s2,pa3peAHure Mnkponpoqecop,a (tA_32)
npeaBfi)(Aa BrpaaeHa (eu-naMer 3 caMara Mhr(ponpoqecopHa cxeMa

nopaAla orpaHuqeHxe xanaql4Ter Ha 6!p3oAeicr6aqara COn (xeu_naMer)
B nLpBr,rqHara naMer ce amDq6a 6 onepamugHa naMen (On), Koero e c
nonyfpoBoArlr4koBa peanu3aq$e (crBryflHocr o.r uHrercarHtf cxeM, c
onpeAeneH (anaqrirer). B Ner ce cLxpasrBa qrnoro xonuc€crso cnlx€6Ha l,
norpe6hrencxa ,NSopMaqrs, Heo6xoArMa 3a pa6oiara Ha KC (u 6 qacrHocr Ha
npoqecopa) Ta3u naMer laMa no-Manxo 6rp3oAeicrBre koero orpaHllqaBa y
To8a Ha npoqecopHr1e onepaqu, npla pabora c Hee 3arosa ce npeAnoqrTa
np€xsrrpnqHe Ha uH+opMaqor-ra oT On s xeu_naMerra npeAu Het|oro

B clcraaa Ba ocHoEHara (nbpBxqHara) naMer Bnu3a u nocmoeH+a naMem
(nn), B t<aero ce cLrpaHrBa Heo6xoArMoro MrkponporpaMro ocrrypeBaHe _
Bd4qK4 Mr4KpouHcrpyxquy 3a peanr3aqxe Ha ynpasneHrero. HeiBara
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peanu3aqxe e cluto nonyopoBoaHrl{oBa, aHanofl,lqHa Ha ra3, Ha on 3a

ysenrqaBaHe Ha 6bp3oasicT3!1ero B cb6peMeHHrre npoqecopL ce mnon3sar

noaxoau 3a blBex(AaHe flA e,4HorafioBn npoqecopHu onepaq[u l4n]t

xoH66iepu3aqre Ha Mu(pol,lHcrpyxl.lt4uTe.

npri smopuq4ama (donEn{uma,'rrama) na$em qenra e c6xpaHiBaHe Ha

B!3MOxHo Hai-AnCox o66M uHoopMaqrt 3a no-alnrc BpeMe, sxnoqMTelHo

apxlr6MpaHe. ToBa onpeaen9 ocHoBHte crpeMex - saclrneHo sHnMaHue stpxy

xanaqnreia c npropnreT npea bbp3oaeicrBxero. ToBa He o3ta'{aaa, qe Ha

nocneaHara xapafiepucrx{e He ce o6ptqa BHurraHue B cbBpeMeHHme KC

Aocra rpaAlur4oHHn MacoBn naverrl l3a cbxpaHqBsHe Ha rontM o6eM

glHoopMaqrt) orcrtnkxa Mtcro Ha HoBu, no-nepcnexrMBHl, B rexHonofln'ltlo

oluouJeHne naMeru. Hanpl,Mep, MHoro pa3npocrpaHeHlTe a 6nn3xoTo M,HanO

3y c MarH[THa neHTa Beve tle ca ocHoa€ qacr or crlcreMHara naMer. 3a

cMeTxa Ha ToBa ce nogagxa oflTuqNU ll xotlorpaMHu naMerr, xouTo nossontaaT

MHOrO nO-BXCOXa nnlrHocT Ha 3an6ca.

OcHoBeH eneMeHr Ha aropr4qHara naMer e 6ycPepiana abHu4a naMem

f58n). xoc'o ce u3Da)(Aa or MarH$reH arcK la e cpaBHxrenHo 6lp3oAeicftaula

cnplMo ocraHanrTe abHruHu naMemu (Bn) nocneaHtTe Morar aa 6raar 3y c
pa3nueHl, r4H(popMaqroHHr,r Hochren - MarHureH onTuqeH H ap 3a re3u 3y e

xapaffepHo, '{e Hocrrenure ca cMeHe6M, u npe|octlMr4 (HanpnMep (oMnafieH

Ar,rcK - CD) x no3Bontsar rpaiHo chxpaHtsaHe (apxuBnpane) Aoc-rbnlr Ao Bn

r,13r,1cxBa nosege BpeMe a cpaBHeHne c ro3ir ao 6Bn

6Bn cbxpaHiBa no-'{ecro u3non3BaHara or npoqecopa ,H$opMaqut' r'e
ra3(, r(orro c no-Bl,lcoxa BepoerHoct Moxe aa 6lae npexBtpntHa B on
nprMep 3a raxa8a naMer e tBlpahfi aMc{ s Ml'lKpoxor{nlorp$1e.

Tpe6sa Aa ce or6enexx, qe npexstpniHero Ha {HoopMaq,,tra Me)l(Ay

aBerc iepapxr(|1r,, HxBa - nlpBrYHaTa ln aropl,l\]HaTa naMeT, ce u3BbpuJBa or

nocpeaHnx, cnequanr3upaH 3a pa6ora c BthlJJHlrre ydpoicrBa o6'xHoBeHo

roBa e cneq!,anrBIrpaH xaHaneH npoqecop (Kn)' xoliro 3aMeHe qeHTpanHlre

npoqecop (Un) npu spHxa c neplr$spLtra B Mnxpo(oMnErprre ponem lta

raxla nocpeaHl/ll( ce u3nbnHf,Ba oT xaHanH[ (apaiBepxr) npotpaM, kovro ca

qacr or !!H(DopMaqltra B ynpasneBaqaTa naMer (nocroeHHara naMer)

BbBeaeHara iepapxd B c!4creMHara naMer pernaMeHrMpa aocGna Ha

nporpaMrrre ao oraenHure HrBal,| onp€aeni qtnocrnara opraHu3sll'e Ha

3anoMHr!.loro npocrpascrso T9 Moxe aa ce unioclpupa Karo nrpaM'aanHa

crpy(rypa (out.4.2) c HapacrsaEe Ha Kanaqhrera a nocorc KbM ocHoBara l,1 c

HapacrBaHe Ha 6lp3oaencrBuero a nocoKa KbM aLpxa

B c!fiaaa Ha cncreMHara naMer stn3ar pa3n,{'{Hr 3y {ol'{ro Morar aa ce

xnacrsuq par no HFXonko npi4ia€

a2

. no l'/emod Ha docmin. ToBa e Naq,illrr, no (oliro cloraeTHoro
ycrpoicrBo 3a ffiBlpuBaHe Ha caMala on6paqxr no 3anuc t1nlr qereHe ce
npeMe€rBa ao Mccroro Btpry r,rsoopMaqnosHxr HocMren, Ha Koero lte ce
x3Brprill rr. naMervTe ce pa3aenrT Ha:

al naMemu c npoueoneH docmbr - BpeMero 3a aocrLn ta He 3aBrct4 or
pa3nonoxeHlrero Ha uF$opMaqrtm Blpxy Hoclrenr (i = consi) ( ce onpeAent
caMo oTTexHonotutla &a (3pa6o$aHe - Hanp., nonynpoBoaHkxo6l naMeTr;

6) naMenu c nocnedoeameneH docnbn - 3a Aocrurahe Ao AaAeHo Mecro
or 

"H+opMaqroHlrxer 
Hoc ren e Heo6xoat4Mo ae ce npeMxHe npe3 Bcr,r'{(n

no3uq[y Me)i(Ay Texyuloro nonoxeHne Ha ycrporicrBoro 3a 3anrc/qereHe 6
rEpceHara ,H$opMaquri raxa BpeMero 3a 4ocrbn ce rBesa QyHxqtle or
pa3croeHuero L r.e. ta:f(L);

a) naMemu c quKnuueH docnt n - ABrxeHueTo Ha xHQopMaquoHHr4t
Hocr4ren e rakosaj qe eaHa ln cbqa no3lnrli9 or rero neproai4eecxy ure
npeMuiaBa noa ycrpoicrBoro 3a 3an dqereBe (poraquoHHo aBuxellye)t ako
nrnHoTo 3aBhpTa8e Ha aaaeHa no3lrtlr,rt cTaaa 3a apeMe l' ro BpeMeTo 3a

aocTtn BtHarri u.te e no-Manko ot Hero, T.e. 0 3 t! < t', KaTo qe 3aakc, oT

reKyu{oro pa3nonoxeHre.
. no HaeuHa Ha mbpceHe Ha uH$opgaqunna, naMerere ce

aJ adpecupyeMu nawenu - rbpcoHero Ha uHQopMaqrera ce ochqecrBrBa
no 3aaaaeH aapec Ha HeiHoro pa3nofioxeHue Bbpxy Hocrrern Ha 3y; raxa ce
ooopM, aApecHo npocrpaHcrBo, xoero xapafieprcrpa KanaqnTera Ha

cborBe aTa naMeTi

6) acoquamueHu na emu - ,rHoopMaqrrTa ce lbpcl. no qacr or HeiHoro
clAlpxaHre (acoq'iar'48€H npx3Hax), xaro ce r133!pr!Ba napanenHo

cpaBHr8aHe Ha y(a3aHoro none (ayMr) B 3anoMHcu{ara

npn u3non3BaHe Ha naMerure ce pa3rpaHuqasar ABa acnefia Ha

npeacrasere fla usoopMaqurra Brpxy Hoc rene -norveec(l 14 (Dr3rlecKu
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nozu,tecxuen acneftn Ha naMerra xapaKrepr3 pa norpe6xr€ncKut
''nornea' Ha opra|r3aqxera Ha ,HoopMaqrera Bbpxy Hocxrene (Hanp ,

asyMepeH MacuB unu Bexrop Qain c onpeaeneH Meroa Ha aocrbn ao aaHHrre,
opraHu3aqrlr crpyxrypu u np.) Ta3$ opraHnaqre onpeaene
anropMrMuqHMe aocrLn Ha npnroxeHnrra ao AaHirre Karo o6qo ynpaBnrBaHs

IHdOpMaquoHHa cpeaa.
@u3uqecKuam acneKm Ha naMeia orpa3qBa peanHara opraHt3aLlr,, Ha

aaHHure s}pxy u3non3BaHlq 3 3y uHcpopMaquoHeH Hocxren x aeQxHnpa
eaHo3HaqHo npaBrno 3a npeo6pa3yBaHe Ha xoHxpereH no.uqeo(M Moaen Ha

aaHHxre (Hanp., aByMepeH MacrB) B nocreaoBarenHocr or aapecupyeMu

'oer('4 
(B on) 

'4nu 
3anxc'4 (8LB Bn).

4.2. OpraHx3aqxr Ha ocHoBHara naMer

4.2.1. CBp.bxoneparrBHa , 6y$epHa naM€r

npu ctBpeMeHHoTo la3BuT!4e Ha (oMnETlpHfiTe TexHofiorru ABeTe
noNrrre - csplxonepa ,rsHa u 6y$epHa naMer, Bce noseqe ce noxpuBar BlB

SyHkquoHanHoro cl, npeAHa3HaeeHhe. 1,1 ABere xMar ocHosHa 3aAaqa Aa
ocrrypnr 6l,p3oaeicrBl4e np, aocrbn Ao ,HoopMa]turra, clrnacyBaHo c Toaa

Ha npoqecopa Blnpe(M Toaa, HfiaarctMo oT flpeflokp4aaheTo Moxe aa ce
onp€aeru u3BecrHa pa3fiuxa { Ie e B HaquNa Ha aocrr,n ao aaHHure - c

QopMupaNe Na aApec unla aBroMa qeH u360p.

Cep!,xonepamue,'ama na|/,ez, GOn) rlnv oute Ket!'naMerra (cache), e
npeaHa3Ha'{eHa 3a BpeMeBHo ctxpaHraaHe Ha uiQopMaq'iera (AaHHx

{4Hcrpykqx6, aep€cu) B un '4 uMa 6rp3oaeicrBye.
TpaArqMoHHuer e karo pefl4crpoBa naMer c AupekrHa
aapecaque ((bur 4 3)
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ClxpaHrsa Heo6xoAr,,Mara 3a pa6orara Ha Lln lHeopMaqur 3a Hr{on(o
nocneaoBaTenH,4 cTLn{y oT anroplrTtMa Ha ln3qxcneH|eTo. I]o 9ecx6 MrcToTo
Ha COn e Ms{ny Lln u no-6aBHara On, Karo kanaunrerlr i o6rxHoBeHo e
Hcxonxo npoqeHra or ro3l4 Ha on. B npoqeca Ha pa6ora oraenHu
l4H$opMaqroHllx 6noxoBe ce (onupar or On . COn ((eL!upane). Komro qn
]-bpcr4 ukcrpyt{.lr,1r t1nx onepaHA nbpBo ce npoBeprBs Keu}naMeTra. npu
Hanr'{l,|e, ra3u xH(Dop aq{f, ce ,3an{'{a 6Lp3o, xoero craBa c raxroaala
qecrora Ha npoqecopa Axo orcbcrBa B xeul-naMerra, Heo6xoarMara
fH(bopMaque ce r3Bnrqa or On x eAHospeMeflHo ce Konrpa B xeulnaMerra.

OeeBrAHo e, 9e 3a noByulaEaHe ra o6qoro orp3oAeicrare e xenarenHo
rbpceHure aaHHu aa ce HaMupar B Keu-naMefia. ocurypiBaHe Ha roBa e
ocNoaHara qen Ha xeu-naMerTa, Karo eQefi,{BHocrra Ha xoHqenquqra ce
ocurypraa or 43a nprHq,tna, ycraHoBeHu cTaircrxeeckh:

- npocrpaHcrBeHa 6nx3ocr, onpeaeneu{a ronqMa BeposrHocr 3a
h3non3saHe Ha crcealro pa3nonoxeHu E naMeTTa aaHHu B nocneaoBarenHM
MOMeHTU Or r43'r{rcneH eTOj

- BpeMesa 6ny3ocT cBlp3aHa c roEa, \le B nocneaoBarenH, MoMeHru or
,3'rucneHr{ero ce o6pa6orBar eaHu l,t cbu.l4 aaHHn (HanprMep, npr qxxnl,r,
pexypcusNy anrop{rMr x 4p.).

C pa3Bufie Ha rexHono lnTe koHqenqurra 3a Keu-naMerra 3HaqrrenHo ce
ycbStplleHcTBa no oTHoueHre Ha MeToakTe 3a aocTtn Ao aaHHrTe l.
HapacrBaHe Ha €naqurera. B cbBpeMeHHure Mu(ponopqecopl,t ce arpaxaar
BrrpeurH, xeulnaMer4 c seronrM KanaqyreT (Hanp., np, t486 _ 8 KB, np,
Penllum - 2 x 8KB), No Ao6pe onrrMy3ypaHu. Te no3Bonraar Aa ce enfMrHrpa
ronrMa qacr or crcroFHr|rra Ha u3qakBa3e (oxono 90%). TixHara eQexr,lsHocr
aoBeae ao Brao(qaHe n Ha slNUlHa keu,naMer (xeul-naMel or Bropo Hr46o)

{orro e ln3BrH npoqecopa. 3a Mu(ponpoqecoprre Pentium xaro MrHr,{ManeH
Kanaqirrer Ha ra3u laMer ce onpeaenr 512 {8

npu opraH,i3aqrera Ha xeLu,naMerltre ce np,tnarar Asa noAxoAa -
aupexrHo orpaxeHrfe (Direct l\-4apped) x acoqxarusHa naMer (Associative

Cache).
npu dupe4nHono onpaxeHue Bcs(a 3oHa oi On pa3nona€ crrc

croTBeTcTBaqo Mccto a xeulnaMeTTa, KoeTo ndaonFBa TbpceHuTe aaHH, oT

aaaeHa 3oHa 4a 6!aar recHo orxplrrr. HeaocrarlKlr e, 9e np, ro']rM 6poi
ofepaqru 3a tereHe,tn,4 3an!4c B orpaHu,reHo npocrpaHcrso or naMerra e
B},3MOXHO npenbnBaHe ra con

nprn acoquamueHama opeaHBaquR Ha keul-naMerra rlpceNero ce
ocbltecrBeBa no eacr or caMara,H$opMaqur Ha 6a3ara Ha napanenHo
cpaBHeHre Mexqy 3aaaBaH acoquarrEeH np4Ha( 14 eaHorMeHHxre nonera or
4yMr4 3 3anoMHru.tara cpeaa. To3u noaxoa n$Bonesa aa ce ,36erHe
npenrnaaHero, ro no-rpyaHo ce orxpuBa rHdopMaqtir B noBeee oT erHa 3oHr4
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Ha On. -f!i xaro no-,r6cro ce cpeular onepaqlih (r,HcrpyKLlr4u), xor'lTo pa6offr €

nocneaoaareflHo chxpaHer{u B on aaHH,! B ealra u cH{a 3oHa, to3n Meroa ce

ciitTa 3a no-e+efiuBeH TaxaBa e u opraHnsaq,ltra Ha (eulnaMerra B

Meqonpoqecoprre or oaMnnucra P6 Ha lnlel (oxt44). BtrpeulHara rcur-

naMer e c Kanaqlfier no 16 KB oraenHo 3a CbxpaHe6aHe Ha AasHu u HA

rrHcrpyxr.lr,lli. aonrnHxTen8o (B Kopnyca Ha npoqecopa) e p€arKnpaHa

c€MocrorrenHa BlHurHa (eul-naMer (ol sTopo HkBo)' cblllo cbrnacyaaHa no

6rFoAeicrBue c npoqecopa 3a pa3nx'{xMTe I\,n or Oa Mnuira P6 HeiHuer

xanaqHrer e 256 K8, 512 KB r.t'1 1 liB

12ll

@uz 4.4 Kaw-na,ten u

I'
1.,

l..

KeufnaMerra Ha npoqecop{Te P6 e or MoaxQuqupaH acoqrarhBeB Trn n

ce cbcrou or peaoBe c arnxxHa no 32 6aim. B (eulnaMerra 3a uBcrpyxqrill

peAoeere ca o6eAMHeHu no 'rerBopK, 
(10, 11 12, L3) B 128 rcvn!4 (S0' 51

5127). B Keoi-naMerra 3a aailHv rpynrre ca 256 (S0, 5255) c no ABa peaa

(L0. L1) BrHLlHara xeu-naMer e o6qa 3a AarH, u ,HcrpyKq,u tr ryynlrre ca no

AApscrpaH€ro e qpe3 32-pa3psAeH alpec Bxnbcaaq rptr tonera - TAG'

SET. BYTE. nonero SET onpeaent HoMep Ha eaHa or rpynure Sj cnea xoe-ro

cbarpxaBfiero Ha nonero TAG ce cpaBHesa c nonerara tago+lag3 3a
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r36paHara rpyna. npr or$uaaHe Ha cbBnaeeH!4e c HeKoe flone ce +uxcrpa
Hanllvxe Ha rbpc€Hara ux(popMaqht B (eulnaMerra 14 no cbatpxaHlero Ha

none BYIE ce u3Bnuqa Heo6xoauMuer onepaHA.

Axo cr,Bflaae8re no TAG He ce orkpre, roBa o3HaqaBa, qe rlpceHara
xHQopMaqxr He e B keu-naMerra { rpr6aa aa ce ocrqecraq aocr},n ao On,
xoero crasa no aapecHrre nonera TAG/SET, r.e. aapec Al31:51 Or On ce
x3Bnfiqa Hos peA or 32 6aira, Koiro ce {onlrpa v€ro peA a Keu-naMerra B

K6peHara no none SET rpyna, ClarpxaHuero Ha none TAG or anpeca ce
3anxcBa B none lag tl craBa arp[6yr ha fioBr,tr pea.

Ey$epHune nav€mu ca 6$a4pecHr narreru, xor,rro rcnbnHraar
aHanoruqHa ponc, Ho c aBroMarlqHo Sop vpaHe Ha aAp€e Ha AaHHMre.
TMnu,reH npuMep e crreroaama navan (qw-4.5.),nph korrc onepaqnxre 3anrc
u vere8e ce ocbqecranBar caMo c KnerKara, korro e Bpbx Ha creka (TOS - Top
Of Stack) CrAr'pxaHHero Ha TOS ce npoMeHi aBroMaruqHo cneA Bcr(a
onepa!$fl npl,l 3anuc (PUSH) Bcuqxla AaHHU ce npeMecraar 'HaBrrpe", a Ba

Brpxa TOS ce 3anucaa HoBara AyMa; npn qereHe (PULL) - BcoqKu Aa'lHl. ce
npeiiecraar "Harope", xaro u3TnacxBai' clAlpxaH{ero Ha l(ner(aTa or B}pxa
TOS rbM ullrram 3a AaHHr.

IPULL

@ua 45 Cne<oea ruMen

4.2.2. norynpoBoAir{l(oa]' nocrorHlllr1' oneparrsHr naMerr

notynpoeodHuKoaume navemu ce v3tpax€al Na ocHosa-ra Ha rpurepHh
cxeMy c noAxoAeuru uHrerpanHu rexFonorr!', (orro ocurypcBar Heo6roArMxc
xanaqlrrer u 6lFoAeicrBue, Pa3Aenrr ce Ha naMeru ceMo 3a qereHe (ROM -
Read Only lvemory), HapeeeHu ou{e riocroiHHu naMeru u naMerr sa 3anrc u

'rereHe c npo,r3aoneH Aocrbn 4o AaHsrre (RAM - Random Access l\,,lernory) 3a

u3rpax!4aN€ Na onepar$BHara naM€r Ha koMno-rbpa.
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nocmonHHume na^.emu or lan ROIV (3a pa3nuKa or apyrr4e r{n) ca

eHeproHe3aslr€[Mr4, (oero r}1 npaBu yao6H[ 3a rpaiHo cbxpaBeBaHe Ha

ynpaBngBautrl nporpaMv !, Mx(ponporyaMx. saToBa raxaBa naMer ce Haprqa

oqe ynpaMgsau{a naMer B Hee l4H$opMaqr9la e 3anucaHa npeaBaplrrenHo

(npl, npou3BoAxrenf, unla c npopaMarop) Y Moxe Aa 6]Ae Y3non3aaHa qpe3

aapecrpaNe. 3a qenTa e Heobxoavrvo aa 6!ae ,l3BecrHo pa3nonoxeHxero a

uH$opMaq[gra B aApecHoro npocTpaHcrBo Peanr3hpar ce KaTo orAenH,

MHrerpanHr{ cxeMn c onpeaeneH xanaqoTer (+rr'4 6a) nossoncaaq!4

cBlp3BaHeTo rM s no-rontMa nocTogHHa naMeT BcaKa oraenHa cxeMa

npxtexasa aapecHlr BxoaoBe A (0 < i< m-1), 'lpe3 xor4ro ce 3aaaBa aapec 3a

npochraHe Ha rpyna or n 6rra u uHoopMaqxoHHr,r r3xoax 3a npo\rereHxre

AaHHr D (0 < j < n-1). TakaBa opraHr3aqre n BontBa B eAHa cxeMa Aa ce

clxpaHrBar(2m\n) 6,fa ,tH$opMaqut. 3a u36op Ha onpeaeneHa cxeMa ce

,3nonsBa agnlnHxreneH ynpasntBaq Bxoa cs (chip selecl), (oriro Moxe Aa

npMeMa asolqeH c lHan 0 xnl, 1.

OnepamuaHama taMert ce 3rpaxaa or nHrerpanHlf cxeM, rltn RAI\/

(Sxr4 66) cB!p3aH, raxa qe Aa ce no'|]^ru Neo6xoAnMuc kanaqurer RAIV-

cxeM6re Molar aa 6!aar craruqHn (nHoopMaquFra ce cbxpaHtBa

HenpeKr,olaro nph Hanuqxe Ha 3axpaBBaNe) 14 auHaMBqHx (c Bp€MeTo

uHsopMartorla fi6iea{esa fl e Heo6roa!1Mo al4HaMxqHo Aa ce

sr3CraHOscBA).

B crpyxrypHo oTHoueHre RAl\,4-cxeMrre xMar ABynoco'rH'

lH+opMaq6oHHr,{ r43BoAu Dr (0 
-< I < n-1), no3sontBau]lr ABl'4xeHue Ha AaHHrre B

ase1e nocoKl4 (npu 3anrc u npll gereHe) ToBa ce ocrrypeBa or noaroatulo

6y+epupaHe u clorsertrc ynpaBneHye qpfi AonbfH renHxt cvlHan

'''rereHe/3anMc (RAV - R€ad^Vrile), AonlnBaq ynpaBneHu€ro no CS

npx opraHx3aqrtra Ha oneparrB|a naMer ce ,3non33ar noAxoAeulr4

cxeM,r rlrn RAM {ol,fro ce cBLp3aar fo onpeaeneH Ha'rhH no sxoaoBe l4/'1nl,l no

r43xoA, O6v(HoseHo ynpaanesaur tr BxoA CS clqo yqacrBa npu OopMxpase

Ha aApeca npocr npllMep 3a cBtp3BaHe Ha RAM-cxeMu B o6qa On e noxa3aH

Ha 6w.4.7, xaro B Ta6n 4.1 e AaAeNo choraerHoro pa3npeAeneH(e Ha

aapecHoro npocrpaHcrao (Kapra Ha naMerra) 3a np Mepa e u36paHa cxeMa c

opraHr3aq t 1024r1bit. ToBa onpeAent Aecel aApecH$ nMHur'r (Ao. A,) 3a

aapec pa-e Ha BceKu o-aene- b - B cxeMa np,a noaaEaHe Ha o6ur a[pec rhM
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cs c5

a) naMen nun RoM 6) naMan nun RAM

@ue 4 6 O6u6ud Ha nonvnpaeaAHuxaeu naMenu

oceM calp3aHu cxeM, Moxe aa 6rae npoqereH nnx 3anrcaH 1 6anr (8 6Mra),

$opMupaH Ha nrHxnre Do, Dr, ... , 07, HanpuMep.

Ouz 4.7. npuMepHa opeaH!3auut Ha An

_[axa 
A]nxrHara Ha nporrereHara AyMa Moxe Aa ce perynrpa qpe3 6poe

Ha cBrp3aH,rre KIM 06uta aapecHa rjjuHa Bxoaose (Ao+Ae) 3a yBen,r.laBaHe Na
aapecHoro npocrpa|crso Mox€ 4a ce n3non3Ba sxoa cs (sur.4 7), ,rpe3 Konro
ce ynpasnrBa u36opa fa \racr or koHsurypxpaHara on. B cnyqae ce dopMr,{pa
naMer or 2 KB c opra|y3a\ue2A48 AyMu no 1 6ahr.

no aHanoryqeH HaquH Morar Aa ce xoH$rryprpar
oneparysHx naMe r c pa3nrqeH Kanaqurer I opraNr3aque Na aapecupyeMere
o6enu (6anr, AyMa, none).3a qenra np, +opMhpaHe Ha aApecrpaHero Morar
Aa 6bAar mfon3BaH, x AeuioSparopHl| cxeMu, no3BoneBaulr 3HaqnrenHo
pa3uLrprBaHe Ha naMerra karo r,3xoarre Ha aeurr+paropa ce noaasar KbM
BxoaoBere cs Ha cxeMrre naMer no HaqhH cbo6pa3eH c o6u.lara opraHu3aqre.

B To3r,r cMuctf, npl,, opraHr3aquera Ha ocBosHara (n],psuqHara) naMer
MOXe Aa ce oQopMri x€naHoro aap€cHo npocrpaNcrBo koero ce onpeaenr or
pa3Mepa fa aapecHaTa uuNal, HaqhHa Ha QopMripaHe Ha Qx3uqec{yr aapec.
Tosa aApecHo npocrpaHcrso ce pa3npeAene Melqy orAenlure oonacru no
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6t5 4)3 2t1 0

(o6uro 1 KB)

0 0 0 0 0

0 0 0 0 1

1 1 I

(o6qo 1 KB)

0 0 0 0

0 0 0 1
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f-

npeAHa3BaqeHue. np6 npoqecop$re or P6 ce onepvpa c Ol,|3fieo(a naMer c

xanaqhrer 64 rrla6aira, karo Bcekr 6air uMa cBoi orcxqec(lr aapec or
000000000re Ao FFFFFFFFF16 B ra3[, naMer Morar Aa ce cbxpaHtEar 8-

pa3peABu 6airose (B), 16-pa3prA|x AyMr (W), 32-pa3pnAHn ABorirlr'r AyMx

(DW) v 64-pa3peaH, qersopHx ayMr (FW). AyMtre 3aeMataBa cbceAHu 6atra,

a DW x FW - cborBerHo no 4 tn 8 cbceARn 6anTa npn ra3u opra}lx3aqhi

Mnaauj$er 6air ce pa3nonara B ff|e Xa c no-Manlx aapec 3a aapec Ha ayMala

ce rsnon3Ba aapecbr Ha Mrlaarii$f, 6atr.
npu opraHr3aquq Ha aApecrpaHero Ha ia(oBa rcnFMo aApecHo

npocrpaHcrso ce r3non3BaT aBa noaxoaa - cerMeHrHa u cTpaH$qHa

opEHfiaqrr Ha naMerra cbulocrByBaT (oMnorp$ np,l {ol'rro € 3anoxeH caMo

6Ans or asara, Ho B crBpeMeHirte (c Hai qecro ce kov6uHuparu aBara

noaxoaa Hanp,rMep, nph npoqecopl,rTe or P6 OopMupaHero Ha aaneH aapec

oorrypeBa o6plqaHe KhM u36paH c€rMeHr, a rori Moxe aa 6tae pa3aeneH Ha

crpaHxqu, HaMlnpau]h ce a pa3nuqH,, o6nactu or a,qpecHorc npocrpaHcTso'

4.3. BEHlrlHx naMerx

B-opucHa_a €onlnHulerHarai naver e npelHa3Ha'{eHa 3a rpaiHo

crxpaHesaHe Ha roneMM no o6eM [HQopMaquoHHL pecypcx. opGHx3'paHa e

ol pa3nuqNu no Bva BbHtlJHl4 3anoMHtull{ yfipoicrBa (83r' 3aro3a ce Hapltqa

elHUlHa naMer. B 3aBuotMocr or +yHquoHanHoTo npeaHa3HaqeHl4e Ha aaaeHa

KC ce onpeaenf, Heo6xoa[Mara crpyxrypa x cbc1aB Ha HeiHara atfltl]Ha

naMer crcrasnur4re t B3y ce pa3nrqaBaT npealr scxqxo no runa Ba

uHoopMartuoHHxt Hocrren u or raM - no HaquHa 3a peMcrpl',paHe u npoq'raHe

Ha aaHHure (o6xKHoBeHo E aBo qeH (oa) Karo l43K,loqxM Octapenl4re Beqe

xaprreHh HocuTenM Ha ussopMaqon, no_aony qe 6!aar pa3tneAaHu BIHLrlHu

naMeTn. n3non3Bauu aBa ocHoBHll Trna Hochlen11 - MarHfiHoqyBcTauTen€H I
cBernurHocyBcrBr,lreneH

4.3.'1. BtHulHx naMerr c MarHhreH Hocl'illen

Ma.HumHucm ,,ocume, e rbHro Ma-Hrrqo noKp/rqe Ha Hocell'4fl cno;

Koilo Moxe Aa 6r,Ae oSopMeH xaro neHra Al4c(, 6apa6aN u np 3a

perrcrpaqrr (3anuc) 14 qereHe Ha aeo,rqHa $HoopMaqrt ce u3non3sar

Sr3v,rHHre cBoricTBa Ha enexrpoMarHxrHoTo BxAeicrB'e l43nonsBa ce

MarHurHa flraBa c rol{osa HaMorKa okono cbpqeBlrHara (sxra8) r"1pe3

nponycGHe ha roK npe3 HaMorkara s clpqe€rHara ce reHepupa MarH'rHo

none Koero cb3aaBa HaMarNxreHo nerHo A Blpxy MarH$l{4e cnori c pa3nuqsa

noco(a Ha MafttlNtTe nuHrs npr 3anrc Ha 1 xn 0
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, IokoBa,kM rkal*Iqn*e J/.\\h*. __1( ,,/l MrH'rE ma

\:/

--_i1+rrojlroxxa
A- HaManrmBaHe

@ue 4 8 npuHuun Ha Ma.HunHut 3anudeeneHo

np6 'rereNe or MarHrrHoTo none alpxy Bocrrene ce B}3craHoacsa
cboTBeTHlrf, Tox B HaMoTxaTa, xoeTo no3aoltBa aa ce onpeaenu aEox'.tHaTa

"HQopMaq'ie 
1 

'anu 
0

MarHxrHyre Hocrren, ce o$opMrr Karc rbBKaB MarHxreH Arck (Aqc(era)
rBlpA MarNrreH Al,rck (Aycx) Arc(o8u naxen4 xac€ry, MalH,trH neHru 3a Aa
Mo.ar Aa ce ce nocraBFr B cneuran-o ycrpoicrBo 3a

3anuc/,aereHe, (oero e cHa6AeHo c noAxoAiqa MarHurHa rnaBa la ce ynpaBnroa
or cneqranu3upaHo yy (koHrponep) l,4 Apan6epHa nporpaMa. l-.lrnara crcreMa
or ycrponcrBo, Hocuren u ynpaaneHre ce Hapxca rpafi $ e crrcraBHa qacr or
nepu$epurra Ha KC.

Eucxoeume MazHumHu Hocunenu d,xpa{egar uHQopMaq[rra no
koHqeHrpxeHu nbre'rku, kor4ro ca pa3aeneHx Ha ce{ropl4. l\,,larNuT ara rnaBa ce
aBr4xr4 flo paaryca Ha aficxoaaTa noBlpxHocT Kaio ce ndr{qrfoHrpa Blpxy
r36paNa nlre,axa. Cn€A roBa ce oclu.tecrBeBa r.Hap quxnuqeH AocrLn Ao
naMerra. HaquHlr no xonro uH+opMaairra ce pa3nonara Brpry nrregffTe e
yHu{aneH 3a orAenHxre onepaquoHHrl cr4cr€Mu u e cB}p3aH c r Hap OarinoBa
crcreMa ToBa e rakaBa opraHv3aqur Ha Arcr(oBara no€LpxNocT np, Korio
necHo Morar Aa ce pa3nofaraT u raMrpar AaHHure (OannoBere). Ta3r1

opraHx3aque ce 3aAaBa 'rp€3 onepaqrrra "4opMarrpaHe , npu Koero ce
cHAaBa koH$urypaquoHHa ra6nrqa (FAT - Fail Allocalion Table) 3a

pa3nonoxeHsero Ha vHoopMaq'aoHHure eneMeHn . Pa3nu{ara B ArcKoBBre
MaftrrHr4 Hocrrcnr r or raM E cLorBerHure AvcKoBu 3y, e B peanfiaquf,ra, a

He s npuHquna Ha MarHurHue 3anMc/qereHe. 3a yBenuqaBaHe Ha Kanaqhrera,{
pecnexrrBHorpaiHocrrauAocroBepNocr-ra 

"H+opMaq'ae,ceu3non3Bar r6}pAri Arrc(oBe a npla MourNrre KC ,{ auc(oBla naKerla (o6eaur-reBar

HrKon(o arcxoBu noBrptHoc B o6u.to 3anoMHeu{o npocrpaHcrBo).

Jle4ma tume Ma2HumHu Hacunenu ca cgl,wa{y' c B3y c nocneao8aren€H

aocrbn. np6 rrx ca ooopMeHh ycnopeaHv n!req(!4 Bcrka o6cnyxBaHa or
co6crBeHa MarHurHa maBa tleHrara ce npeaBfixBa noA 6no(a or MaftrrNl4
rfaB, (610 uH(bopMaqxrra ce opraHr3 pa no 3an,{cu (eAHokparN, AaHHo

Blpxy I ' :renHu nlrecK,) u SatnoBe (chs'(ynHocr or flocneAosarenHr{
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3an!1cr). 3a pa3Aenuren ce ll3non3BaT MapKepu 3a $ai Ha 3anuc npu

eaHoxpareH aocrLn MrHriManHam $H$opMaqot xoero Moxe aa ce npoeere
(3anuue) e eAvH 3anuc.

B3y c MaHurHa neHra uMar T8lpae.oneMo BpeMe 3a aocrln u ManKa

cxopocr np npeaasaHe Ha aaHHllre, nopaau xoero ce lr3non3aar rnaBHo 3a

cb3aaBaNe 14 noaatpxaHe Ha apr Bs or aaHHr.

4.3.2. B.bHutHx flaMerx c onrl,lleH Hocuren

EbHurHrare naMeru c onrrqeH Hocl,lren ce pean$3trpar karo B3y c onr$reH

aucx u no6vroB 3anrc Ha [H(popMaqvera no KoiqeHrpu\rHo n]TeqKu

no3BoneBar ctxpaHeBaHe Ha MHQopMaquc s o6eM ABa u noaeqe nopqabxa no_

ronrM or rpaA,4r.+4oHHure irarHrrNx HocxTenv.

npurqhnlr Ha pa6ora Na B3y c onrrqeH Hocuren e noKa3aH Ha Onr 4 9.

l,43ro,{Hux ha csernuHHr,ri ntq 3a 3anuc/eereNe e nonynpo8oaHriKoB na3ep (2)' a

Hocurener (7) e aucK cbc c6ernoqyscrBrTetrHo noxpllrlle. Brpxy aucxa ca

OopMupaHfl aAn!6HarrHr 3a no3llquoH paHe Ha n!'ra npla aApecupaHelo

143,4c(Ba ce Bucoxa npequ3Hocr Ha +oxycr,lpaHe I ormoHeHoe Ha nlqa noA 10 5

npu 3aruc BxoABara uHQopMaqMe npeMlrHaBa npe3 ycunBaren-MoAynarop

(1) koriro ynpaBntBa ,{3tbcaaHero Ha na3epa (2) Il!'r}r npeMhHaBa npe3

onrrqHara neqa (3), nonqpu3arop (4) u otneaano (5) u cnea SoKycrpaHe (6) ce

HacoqBa srpxy Hodirene (7) npx 3anuc nonepu3aroplr (4) nponvcxa

cBerfvHNxr nrq onru,rH6er Hocrren e c Brcox koe$rlqreHr Ha cBetn,lNHo

norrluraH€ u npl4 nonaaare Ha MoaynupaBre { sokyc$paH cBernrHeH nr>q ce
pefl,{crpupa csernoqyBcrsurenHo nerHo, orros.pello Na 3anhc€aHara

@ue 49 npuHuun Ha annueBue 3anuc/@neqe

npu eemeqe na3eFr (2) reHepupa HenpeKbcHaro mnreBaHe c Hxcka
uHreH3yEHOCr, (oero He Moxe aa npoMeHx xH(popMaqyrTa Blpxy Hocrrene npr
Haco'rBaBe $pxy Hero. r.lpe3 npeqr3Ho aapecnpaHe ro3u nlq ce Hacoqsa Elpxy
3anycaH6Te cBeTnoqyBcTBxTenHu nerHa, xorTo ro orpa3rBaT cnea xaTo ro
MoAynrpa-r. Pa3npocrpaHe€arix, ce B o6parHa nocoxa, nonnpr3aroplr (4)
orKnorrBa nrla K6M nonynpo3paqHo orneaano (8), Koero ro pa3aerq Ha a6e
'racT,r - KlM xopefiop Ha no3 quoHl,'paHero (9) 3a no-npeqh3Ho aapecxpaHe !t
KbM $oronpueMH,ix (10). nocneAHrer npeo6pa3yBa npoeercHara rBgopMaq|4,
B efieKrpxqeck4 chrHan, xoliro ce aeMoaynrpa (aeKoarpa) l4 ycn6Ba or (11).

4.3.3. Xororpa$c(x naMer|
Xonorpaocxara [aMer ndBoneBa cbxpareBaHe Ha MHoro roneMu

uH+opMaquoHHx MacxBM, l{aro o6pa6orxara Ha lrHsopMaquera Gan,{deerene)
crasa no crpaHrqe (qByMep|a Marprqa or aBorqHn 6r{roBe). Bcaxa crpaHrqa
ce perrcrprpa xaro oraenHa xonorpaMa Blpxy Geborlyscrsxrensre Hocuren,
xoero ocrrypqBa MHoro sucoxa nnLrHocr, o6eMlr (pa3Mep!r) Hs crpaHlqara e
Brnpoc Ha rexllono.lqHs Bb3MoxHocrr npx peanrcaqu9ra

npurquntr Ha xonorpa4cxrr 3anirdqerefie Ha uNsopMaquera e
unbcrprpaB xa Qxr.4.10, KaTo ocHoBH[re eneMeHru ca] (1) - o6erre| nlq 3a
3anr€aHei (2) - ynpasnreM rpaHcnapaHr (yT) 3a noaroroska Ha BxoAHara
,4HQopMaqrr; (3) - Oypue-neula, (4) - pe crprpau.ta cpeAa (Hocxren); (5, 6) -

,qonlnHuTeneH nrq

(l)

(2)

@ue 414 nptHuh Ba xanoepabc|op 3anuclteneHe

npr 3arucABo[rHara lHoopMaq$f, ce OopMupa no crpaH6ql4 qpe3 yT (2),
npeacraBneBaq enexrpoHRo-ynpaBnreMa Marpuqa or KrerKu, (orlTo Morar aa
npoMeHrr caorra npo3pa'rHoc1. TaKa eaHa knerxa xoarpa 1 6k1 uHQopMaqrt
qpe3 aBere crcToiHr4r Ha nponyckaHe l4nl4 Ha HenporycxaHe Ha cBernrxara.
OopMripaNara lapruHa" (crpaHuqa uH+opMaqur) ce ocBeriBa or
MOHOXpOMHaTa cBernyHa Ha o6exfiur n!'r (1), (oBlo npeMuHaBaiKn npe3 yT
(2) ce noAnara Ha flpocrpaHcrseHo-aMnnrryAfa MoAynaq,ln Oypre-neu{ara (3)

QopMupa crofterHfir Oypue-o6pa3 Ha 'xaprrHara" B cBoera 3aAHa Oo€nHa
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