Jekyusn 4

KOMINIOTHBPHA APXUTEKTYPA

1. ®yHKIMOHATHA U CTPYKTYPHA OPraHU3alsi HA KOMIIOTbPHUTE CUCTEMH

Kommiorspua cucrema (KC) nHapugame KOMIUIEKC OT TEXHHYECKHM W TPOTPaMHHU CPEICTBa,
MpeJHa3HavYeH 3a aBTOMATH3alus Ha OATrOTOBKAaTa M PelIaBaHeTO Ha 3a1a4d Ha MOTPeOUTEs.

Kommiorspuure cucremu BkiarouBaT amapatHa dact (Hardware), mporpamMHO ocurypsiBaHe
(Software) u pyHKIEIOHATHH CpPEACTBA, KOUTO OCHUTYPSBAT B3aMMOJICHCTBHETO MEXIY amapaTHaTa 9acT U
MIPOrpaMHOTO ocurypsiBaHe. KbM (QyHKIMOHATHHUTE CPEACTBAa CE OTHACAT: CTaHAAPTUTE M KOJOBETE, upe3
KOUTO DPa3IUYHUTE BHIAOBE HMH(poOpMauusi ce mpeoOpa3yBaT B MAIIWHEH (OBOWYEH) BUA; aJTOPUTMUTE U
IIpOLeIypHUTE, U3IIOJI3BAHU 3a opraHu3aunus Ha padora Ha KC (Hanmpumep 3a crapTUpaHe Ha KOMIIIOTPUTE, 3a
JEWCTBUSI TIPH CIICIUATHH CUTYallMM W W3KIIOYEHUs); CUCTeMaTa OT crelu(HKaluu 3a MOANbpKaHe Ha
CBHBMECTHMOCT MEX/Iy €JIeMEHTUTE U BB3JIUTE, IPOU3BEKIAHH OT PA3IMYHH MPOU3BOJUTENN U JPYTH.

[Ipueto e cucremara oT GpyHKIHMOHATIHHU CPEACTBA U B3aUMOAEHCTBHETO MEXKAY alapaTHaTa 4yacT U
MIPOrPaMHOTO OCUTYpsABaHE Ja ce Hapu4a (yHKIMOHAJHA OPraHW3alMsA HA KOMITIOTBPHUTE CHUCTeMH. s
orpenens NPUHIUINTE Ha (YHKINOHUPAHETO HM.

[lpunnunuTe Ha QYHKOUMOHMpPaHE Ha KOMIIOTBPHUTE CHCTEMH MOraT Ja ce€ pealu3upar
[IOCPEICTBOM Pa3lIMYHU amapaTHu cpeacTBa. Hampumep, MuKpompomecopure Morar Aa ce pealu3upar C
pa3nuuHH HaOOpWM OT MAIIMHHU KOMAaHIHM, 4Ype3 KOWUTO Ja C€ OCBHUIeCTBSIBa (PYHKIMOHMpPAHETO Ha
kommorpure. [lo Mampk Ha Opoil amapaTHO peaqu3UpaHd MAIIWHHM KOMAaHIW HW3UCKBAT II0-CIOXKHHU
IIPOTPAaMU 3a PEeIIaBaHU Ha 331a4NUTe, HO KOHCTPYKLUTA Ha €JIEKTPOHHHUTE OJIOKOBE € mo-npocra. HauunsrT,
10 KOHTO ce peanu3unpa GyHKIIMOHUPAHETO HAa KOMITIOThPHUTE cucTeMH ((DyHKIIMOHATHATA OpTaHU3alus), ce
Hapu4a CTPYKTYPHA OpPraHM3anMsi Ha KOMMIOTbpHUTE cucTeMd. OTHETHHUTE €JIEeMEHTH, BB3IH U
yCTpOICTBa U MPOTPaMHUTE CPEACTBA 3a OpraHu3alus Ha paboTaTa ce HapuUyaT CTPYKTYPHH €JIEMEHTH Ha
KOMITIOTBPHHUTE CHUCTEMH.

Ha ochoBarta Ha pmageHuTe omnpeaeieHus 3a (PyHKIMOHAIHA M CTPYKTYpHa OpraHu3alus Ha
KOMIIIOTBPHUTE CHUCTEMH ce JAeuHUpa TOHATHETO KOMIIOTbPHA apxuTekTypa. KomnioTepHaTa
ApXUTEKTYpa € ChbBKYIHOCT OT XapaKTEePUCTUKH M IapaMeTpH, Olpeaessiny (yHKIHOHAIHATA, JIOTHYEeCKa U
CTPYKTypHa OpraHu3alys Ha KOMMIOTpUTE. TOBa TOHATHE BKJIIOYBA NPHHIUIHNTE HAa MOCTPOSIBAHE H
(YHKIMOHUpaHE Ha KOMIIOTBPHUTE CHUCTEMH, 3a€THO C OCHOBHUTE MPOTPAaMHH CPEICTBa 3a paboraTa My.
ApXHUTEKTypaTa Ha ChbBPEMEHHUTE KOMIIOTBPHU CHCTEMHM € MHOTOCTEIICHHA Hepapxus Ha amnapaTHUTE U
MIPOTpaMHHU CPEACTBA, KOUTO M3TpaKJaT cucTeMara. BCSko HMBO JOMycka MHOTOBAPHAHTHO M3IBIHEHHE U
KOMILJICKTaLHsI.

TepMUHBT apXWTEKTypa 3By4H CTPaHHO, KOraTo c€ TOBOPU 3a KOMHIIOTBPHU CHUCTEMH, (TOH ce
H3I0JI3Ba IIPEJUMHO B 00JacTTa Ha NPOEKTHUpaHe M u3rpakaaHe Ha crpanu). Ho camara nyma
‘apXUTEeKTypa’, Hapel ¢ MHOTOTO CH ONpeAeNeHHs] UMa 3HadeHHe U Ha ‘CTPyKTypa Ha Hemo’. IMeHHO ToBa
3HA4YEHHUE CE€ U3I0JI3Ba IIPU OIHMCAHNE Ha OPraHU3alMATa Ha KOMIIOTBPHUTE CUCTEMHU.

3a nma ce aHanmu3upa (pyHKIMOHAJIHATA M CTPYKTYpHAa OpPraHU3alMs HAa KOMIIIOTBPHHUTE CHUCTEMH,
TpsaOBa na ce crenuduupar (0600c00sAT) OCHOBHHUTE JIOTUYECKH €JIEMEHTH (yCTPOHCTBa), HEOOXOAUMH 32
pabotra Ha WHPOPMALMOHHHUTE H3YMCIHUTENHH cucTeMH. KaTo (yHKIMOHANHM eJeMEHTH, JIOTMYECKHTE
yCTpOICTBa B M3UUCIUTEIHNTE MAIIMHU ca AeuHupanu ouie npu paspadbotkure Ha bies [lackai.

OCHOBHH JIOTUYECKH €JIEMEHTH Ha KOMITIOThPHUTE CHCTEMH Ca:

- YCTPOMCTBa 32 BbBEXIaHe Ha HH(POPMALUSI B KOMIIOTBPHUTE CHCTEMH;

- yCTpOHCTBa 3a HU3BeXJaHe Ha HH(popMauus (IIOKa3BaHEe Ha pe3yaTaTd OT oOpaboTkata Ha
nHpopMamiTa);

- YCTpOICTBa 32 ChXpaHsBaHe HAa HH(OpMAIUs B KOMIIOTPUTE;

- ycTpoiicTBa 3a 00paboTka Ha HHPOPMALHUITA;

- YCTPOICTBA 3a YIPAaBJIEHUE Ha IPOLIECUTE B KOMIIOTHPHUTE CUCTEMH.

ToBa Moke /1a ce Hapeue JIOTHYeCKO HUBO B CTPYKTypaTa Ha KOMIIOTbPHUTE CUCTEMH.

2. OcHOBHU (PpyHKIIMOHAJIHY €JIEMEHTH HA KOMIKTHPHUTE CUCTEMU

DYHKIIMOHUPAHETO Ha KOMMIOTHpHUTE cucteMu ¢ @oH HolimaHOBa apXUTEKTypa c€ OCHOBaBa Ha
M3IBIHEHUETO Ha MporpamMa (ImociaeI0BaTeTHOCT OT KOMaHIM), 3alliCcaHa B MaMeTTa Ha KOMIIOTpUTE. 3a Ja
Ce WU3SICHH TPOIechT Ha paboTa Ha KOMIIOTHPHHTE CHCTEMH € HEOOXOIWMO Ja C€ aHaIu3upaT
(hyHKIIMOHATHUTE XapaKTePUCTHKHA HAa OCHOBHUTE MM JIOTHYECKH elleMeHTH. KbM OCHOBHHUTE JIOTHYECKH
yCTpoicTBa TpsiOBa 1a OTHECEM: IIEHTPAIHO MPOIIECOPHO YCTPOUCTBO, MMaMeT, Iepr(epHH YCTPOHCTRA.



KoMmmoTbpHUTE CHCTEMH ca YCTpOHCTBa 3a 00paboTka Ha mHpopmarisa. ToBa W3WCKBA TE 1a UMAT
€JIEMEHTH 32 BHBEXKAAHE U U3BEXKIaHE HAa HHpopMarmara. 3a 00paboTka Ha HH(POpPMALUATA ca HEOOXOIUMHU
YCTPOWCTBA, KOWTO J1a U3BHPIIBAT APUTMETHYHY U JIOTHUECKU JCUCTBUSA, Ja MOJIPESIKAAT JAHHUTE U JIPYTH.
HNudopmarusara TpsOBa 1a ce ChXpaHABa 3a OINpeaelieHo BpeMe (Hal-MaJKoTO TOKaTo Tpae odpaboTkara Ha
nanaute). O0paboTkaTta Ha MH(OpMaIUATa € MPOIEC Ha MOCICIOBATEIHO HU3IIBJIHEHHUE HAa TojisiM Opoi
orepairuy, KOUTO TpsOBa J1a ca Ha PasloJIoKEeHUE (B MaMeTTa) 10 BpeMe Ha paboTara Ha KOMITIOThPHUTE
cuctemu. CrenoBaTeHO, KOMIIOTBPBT C€ HyXIac OT yCTPONCTBa 3a ChXpaHsBaHe Ha HWH(opMarmsra.
Haxpas, TpsiOBa Ja ChIIeCTBYBa YCTPOWCTBO, KOCTO Ja YIPABIsBA BCHYKH KOMIIOHEHTH HAa KOMIIOTHPHATA
cucrema. Te3n JOTMYECKH ENEMEHTH ca CBBbpP3aHM B €JHa o0ma cucreMa, KoATOo (YHKIMOHUpPA B
CHOTBETCTBHE C MPEIBAPUTEITHO YTBBPACHH CTAHIAPTH.

DYyHKUMOHAJIHA cXeMa HAa KOMIITbPHUTe cuctemu ¢ ®on HoiimanoBa apxutekrtypa

OYHKIIMOHUPAHETO Ha KOMIIOThbpHUTE cuctemMu ¢ PoH HoitmaHOBa apXWMTEKTypa ce CBEXIa 0
W3ITBIHEHUETO Ha TPOTpPaMH, 3alMCcaHu B omepatuBHaTa mamer. OOoOIIeHa (QyHKIMOHANHA cXeMa Ha
KOMITIOThpPHA CUCTEMa € MpecTaBeHa Ha Gur.2.2.
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Qur. 2.2 OyHKIIMOHATHA CXeMa Ha KOMITIOThPHA CUCTEMA

HporpaMaTa, 3alrcaHa B MaMCTTa HA KOMIIIOTBPHUTC CUCTEMU, TPCACTABIIAABA ITOCIICAOBATCIIHOCT OT
MaITHHHU KOMaHIA, KOUTO MOXE Ja U3ITBIHABA 00paboTBaIOTO YCTPOHCTBO. MallMHANTE KOMaHAM Ca ChC
CTaHAAPTHU3UPaH QOpMaT, KOETO TI03BOJISIBA OBP30TO U JIECHO JemupUpaHe U MOATOTOBKA 32 U3ITBITHEHUE.
IIpnHUAT (I)OpMaT Ha MAIIMHHUTC KOMaHAW CbABbPIKA IICT OJICTA U UMa BUAA:

| KON | a | b | c | d |

KBJIIETO:

KOII - ko Ha oneparus;

a — aJpec B MaMETTa HA IIbPBUS ApTyMEHT;
b - ampec B mameTTa Ha BTOPHS apTyMEHT;
C — aJgpec Ha pe3yJITara;

d — anmpec Ha cnenBamaTa KOMaHja.

[locnenoBaTenHOCTTa HA PYHKIMOHUpPAHE HA KOMIIOTBPHUTE CHCTEMH € CIIe[IHATa: TeHepaToOpPbT Ha
VIIPaBJISIBAIIA UMITYJICH T€HEpHpa CUTHAI 3a aKTUBHpPaHE Ha YCTPOHCTBOTO 3a MpodyuTaHe (M3BIMYaHE) Ha
MmopeJiHaTa KOMaHJa OT mporpamara. Tsi ce mpefocTaBs Ha Jemmdparopa 3a ONpejAcisHE HAa TUMNA Ha
KOMaH/IaTa ¥ apryMEeHTHTE 3a OTepalusiTa, KOsATo e ce U3MbJHABA. [Ipu gocTHraHe Ha TOTOBHOCT OT CTpaHa
Ha aemudpaTopa, ce akTHBHpa 00pabOTBAINIOTO YCTPOUCTBO WM YCTPOMCTBOTO 3a YIIPABJICHHE HA BXOIHO-
U3XOJHHUTE YCTPOMCTBa (B 3aBUCMMOCT OT THNAa Ha Komanmarta). Korato omepanusara € U3MBIHEHA,
TEHEPAaTOPhT Ha YNPaBISBAIM MMITYJICH T'€HEpHUpa HOB MMIIYJIC 3a MPOYUTAHE Ha cleABallara KoMaHAa U
MPOLECHT MPOABIDKAaBa 10 W3ITBIHEHUETO Ha IsiaTa mporpama. Tasum mpocrta cxema Ha (DyHKIIMOHWpPaHE
M3HUCKBA JIOCTA CJIOKHU MEXAHU3MH 3a YIPABICHUE U CIEI0BATEITHO JOCTA CIOXHU EICKTPOHHU €JIEMEHTH U
YCTPOHCTBA, KOUTO J]a peaJu3upaT TOBa yIpaBlICHUE.



3 CTpyKTypHa OpraHu3anus Ha KOMIIOTHPHHU CHCTEMH

3a CHBpPEMEHHUTE KOMIIOTHPHUTE CUCTEMH € BB3IPUET WEPAPXHUYSCKU MOAYJICH HPHUHIUI Ha
oprann3anus. Haif-o0mo, KOMIIOTBPHUTE CHUCTEMH C€ CBCTOST OT OTACTHH €JIeMEHTH, BB3IIH, MOIYIH
(6moxoBe) u ycTpoiicTBa. Beeku eneMeHT e mpeaHa3HaveH 1a 00padoTBa SAUHUYHH SICKTPUUECKU CUTHAIH,
CHhOTBETCTBAIlM Ha OuTOBeTe MH(OpManusa. Bw3nure obOe3meuaBaT enqHOBpeMeHHa 00pabOTKa Ha rpyma
curHanu (rpyma 6uroBe - nHpOpMannoHHA Aymu). Te ca W3rpajieHu oT eleMeHTH. MoaynuTre peann3upar
TTOCIIETIOBATEITHOCT OT OIeparuy 3a 00paboTka Ha WHPOPMAITHOHHUTE SAUHUIN (IymMH) — (yHKIIHOHATHO
00ocobeHa vact (MOIyJ 3a U300p Ha KOMaH/a, MOJyJI 3a 3alHCc-4eTeHEe U APYTrH). MoayuTe ca u3rpajieHu
OT BB3JIH. YCTPOWCTBATA ca MpEeAHA3HAYCHH 33 U3IIBJIIHEHHE Ha IOCIIEeOBATEITHOCT OT JOTHUECKH CBBP3aHU
MAaIlIMHHNA KOMaHIH.

EnemeHnTHTE Ha KOMIMIOTHPHUTE CUCTEMH MOTAT Ja ce KiIacu(UIMpaT 1Mo pa3IuyHU Mpu3Hany. Haii-
YEeCTO CE M3MOJI3BAT: THITHT HA CUTHAIIUTE, KOUTO CU OOMEHSIT €IEMEHTUTE; IPEAHA3HAUCHIE; TEXHOIOTHS Ha
W3TOTBSIHE U JIp.

B KOMIIOTBpPHUTE CHUCTEMH C€ W3MOJ3BAT JBa crocoda 3a (U3MYECKO MpPEACTaBSHE HA CHTHAJIH:
HMMITYJICEH U MOTeHIMaNeH. [Ipu uMnyncHus cnoco0 3a MpecTaBsHE HA CUTHAIM ChC 3HAYCHHE CIIMHUIIA 32
HsKaKBa JIBOMYHA MPOMEHJIMBA C€ M3IOJ3Ba HAIMYHMETO Ha MMITYJIC (TOK WM HalpekeHHWe), a 3a HylieBa
CTOWHOCT — OTChcTBHE Ha mMITysc (Pwur.2.1). I[TpoabDKUTETHOCTTAa HA MMITYJICHUS CHTHAJI HE IMPEBHUIIABA
€IVH TaKT Ha CUHXPOHU3UPAINNUTEC UMITYJICH.

[Ipu noreHuamHus (CTAaTUYECKH) CIIOCO0, CUTHAN ChC 3HAUEHUE EAMHUIA HA TBOMYHA MTPOMEHIINBA
ce Mpe/ICTaBs Ype3 BUCOKO HUBO Ha HANPEKEHUETO, a HyJIEBO 3HAYEHHE C HUCKO HHBO.
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@ur. 2.1. IIpeacrassiae Ha mEbopMarmsTa B KC; a - mviryncru curHamy; 6 - MOTEHIHAIHI CUTHAIIN

[lo oTHOmeHWe Ha Ha4yWHAa Ha TMpeAaBaHe Ha HWH(OPMAIUATA, CHIIECTBYBAT IMOCIENIOBATENHO U
napajesiHo NpenaBaHe Ha nHpopMalusaTa (ocieIoBaTeeH U napaieieH kon). [Ipu mocnenoBaTeTHUS KO
3a MpeaBaHe HAa MHPOPMAIUATA CE M3M0JI3Ba SAMHUYHA JIMHUS (IIUHA), B KOSATO CUTHAIUTE, ChOTBETCTBAIIN
Ha OT/AeNHHTE paspsau (OWTOBE) HA JAAHHUTE, ca pas3mpelelieHH BbB Bpemero. OOpaboTkaTa Ha TakaBa
uH(pOpMAIUs Ce M3BBPIIBA MMOCICIOBATEIHO, OUT ciiesl OuT. To3M HAYMH Ha MpefaBaHe Ha WHGpOpPMAIHUITA
W3HCKBA MO-TPOCTH allapaTHU CPECTBA.

[lapanenmHuaT KON Ha TpeAaBaHe Ha WHGOpPMAIMATA TpErojara IapaielHa ¥ eJHOBPEeMEHHa
00paboTKa Ha BCHYKH pa3peId Ha TaHHHUTE, KOETO CE M3BBLPIIBA Upe3 Tpyna JuauH (muHu). [1o To3u HaumH
ce yckopsiBa oOpaOoTkaTa Ha HH(pOpPMALHMATAa, HO CE€ H3MUCKBAT IO-CIIOKHM amapaTHH cpeactsa. B
KOMITIOTBPHUTE CHCTEMH C€ H3I0JI3Ba W CMECEH HAuWH Ha TpenaBaHe Ha nHpopMarusaTa (mapajierHo-
rocienoBaTesieH kox). [lpm ToBa maHHWTEe ce TpemaBar Ha dacTh. OTAemHUTE dYacTH ce oOpaboTmar
MOCJICIOBATEIIHO, & JJAHHUTE B €JHA YacT Ce MpeaBar napajieiiHo.

3a 1a MOTaT OTAEIHUTE BH3IIU, MOJYJIU U YCTPOUCTBA Ja padOTAT ChbBMECTHO € HEOOXOAUMO Te Jia ca
cbBMecTUMHU. CHBMECTUMOCTTA MEXIY €IIEMEHTUTE B KOMITIOTHPHUTE CHCTEMH Ce€ pasriiexk/ia Ha TPU HUBA!
amapaTHa CbBMECTHMOCT, TPOrpaMHa ChbBMECTHUMOCT M WH(OPMAIIIOHHA ChBMECTHUMOCT.

AmnapatHata chBMecTuMocT (Hardware) u3uckBa OTACHHHTE BB3JIM M MOIYJHU Jla UMAaT €HAKBA
cucTeMa OT yHH(HIIMPaHU CPEICTBa 32 CBhp3BaHE NMOMEXIY CH (KaOelTHH KOHEKTOPH, CIIOTOBe U np.). llpu
TOBa TpsAOBa Ja WMa OMpEAENeHO ChIJIAlIeHHe MEXAy MPOM3BOIMTENINTE HAa PAa3NWYHH YCTPOMCTBa, 3a
CBbOTBCTCTBUC MECKAY (1)}’HKI.[HI/ITG Ha OTACJIHUTC JIMHUU B AaJICH KOHCKTOP.

Te TpsiOBa ChIO Taka OOMEHIT ChbBMECTHMH CUTHAIHM — CUTHAJNTE, TCHEPUPAHU WIH MPUEMaHU OT
OTJEITHNUTE BB3IH M MOAYJH, /1a CHOTBETCTBAT 10 HANpEeXeHHe, YecToTa W Apyru. ChIIo Taka, M0 BCHUIKH
JIMHUM B JaJICHO CHbE€ANMHCHHUE, ITPE3 KOUTO CC MPCHACAT JaHHHU TpSI6Ba Aa nMa CbI1aCyBaHOCT IO OTHOLICHUEC
Ha HMBATa Ha HANPEXKEHUE, ChOTBETCTBAINM HA HYJICB WIH €AMHUYCH OUT WH(MOpMAITHs.

AJNTOpPUTMHUTE Ha B3aMMOJICHCTBUE MEXIY €JIEMEHTUTE B KOMITIOTHPHHTE CHUCTEMH HE TpsOBa na
MIPEAN3BUKBAT TMPOTHBOPEUHS TpH OOMsIHAa Ha HWHpOpMAIUATa — TpsOBa na OBIAT CHHXPOHU3HPAHHU
MPOIIECUTE Ha MpeaaBaHe W NpueMaHe Ha uHpopmalusTa. ToBa 03Ha4aBa, ye TPIOBa J1a ©UMa JOTOBOPEHOCT
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MEXJy TPOHM3BOJAMTEIUTE HA pa3IMYHMA YCTPOWCTBA MO OTHOIICHWE Ha (opmara Ha (poHTOBETE Ha
OTACIIHUTEC CUTHAJIM U Bb3MOKXHOCTUTE 3a CUHXPOHHU3alHUATA UM.

[porpamuara cbBMecTHMOCT (Software) u3nMckBa TpOrpaMHUTEe M JaHHUTE OOMEHSHU MEKIY
MOJyJIUTE W YCTPOWCTBATa, Ja Ce WHTEPIPETUPAT MO €IWH W ChIl HayuH. Korato wMa pasnuyus Tpu
UHTEpIpETAIMITa Ha KOMAaHAMTE MEXIy MHKPONpOIlecOpa M JPYTHTE YCTPOWCTBA, Ce pa3paboTBaT
MporpamMu, KOUTO Ipeoldpa3yBar (TpaHCIUpPAT) HHCTPYKIUMUTE, 332 Ja CTaHAT pa30upaeMu 3a ChOTBETHOTO
ycrpoiictBo. TakuBa mporpamu ce pa3paboTBaT 3a BCHUKH TepHU(EepHH YCTPOUCTBA U Ce HApUYAT JpaiiBepu
(driver).

HHdopManmoHHATA CHBMECTHUMOCT HM3MCKBA MpaBUJIHA UHTEpHpeTalvs Ha HHPopMmamusara. Tyk
3HAYCHUE MMAT KOJIOBUTE TaOJMIM 32 MPEJACTaBsIHE HA CUMBOJHATA HH(OpMAIHs, MPUETUTE CTAHIAPTH 3a
npejcTaBsiHe Ha rpadudHa, 3BYKOBa U BUJICO HH(OpMAaIHs U Jp.

3.1 Bugoe koMmmioTbpHH cucTemMu. Ilepconanen kommotrsp PC

B HacTosImusS MOMEHT ce IPOU3BEXKAAT M M3I0JI3BAT MIJIMOHN KOMITIOTHPHHU CUCTEMH, OTHACSILH CE
KBbM pa3InYH{ TOKOJICHHS, THIIOBE, KJacoBe. Te ce paznuyaBar mo 001acTTa Ha MPHIOKEHNE, TEXHUICCKUTE
XapaKTePUCTUKH, H3YUCIUTETIHATa MOLIHOCT M TNPOU3BOIUTETHOCT. B 3aBHCHMOCT OT HM3YHCIHTENIHATA
MOIITHOCT U c(epara Ha NPUIIOKECHUE KOMITIOTBPHUTE CUCTEMH MOTAT Jia C€ Pa3AeysT Ha HAKOJIKO TPYIIH.

- Cynep rojieMn KOMOIOTHPHU cucTeMu (mainframes). ToBa ca MHOTOITOTPEOUTEIICKH MAIITUHU C
[eHTpaiHa 00paboTKa, C MHOTO TOJIEMH BB3MOXKHOCTH 32 00padoTKa Ha 6a3u AaHHU, C pa3iIudHu GOpPMHU Ha
nocTell. Te ce M3MOM3BaT 3a pelraBaHe Ha KPYIHO-Mamla0HH 3a1a4u ¢ 00paboTKa Ha OrPOMHHU 0a3u JaHHHU.
[Ipeanonarare ce, 4e ¢ mosiBaTa Ha NEPCOHATHUTE KOMITIOTPH, TOJIEMUTE KOMIIOTHPHU CUCTEMH HU3)KHUBSBAT
CBOETO BpEMeE, HO Te MPOABIDKABAT J1a Ce Pa3BHBaT M CE W3ION3BaT B HAKOWM crienupuuHu obiactu. Ilo
oueHkd Ha IBM, monoBuHaTa OT JaHHWTE B MH(GOPMALMOHHUTE CUCTEMHU B CBETa TPsiOBa Ja ce ChbXpaHsIBaT
HMEHHO B TOJIEMH KOMIIOTBPHH cucTeMH. HOBOTO MOKOJeHHE OT TO3M THI KOMIIOTBPHH CHCTEMH C€
M3I0JI3BAT B TOJIEMH KOMIIFOTHPHU MPEXHU KaTo INIaBHHU ChpBHpU. Hauanoro Ha pa3BuTHE HA TE3U MALIMHU €
nonoxeHno ot IBM — cuctemute IBM/360 n IBM/370. Cera Haii-momyisipHaTa M3UUCIUTEIHA MAIMHA OT
to3u Tun e IBM390.

- T'onemun koMmOTBPHM cucTeMH. ToBa ca MamMHU C TrojsiMa IPOM3BOAUTENHOCT U ca
npefHa3HauYeHn 3a paboTHU cTaHuuM 3a padora ¢ rpadpuunn obektu, UNIX-cvpBbpH, n npyru. Te ca
OCHOBEH €JIEMEHT Ha Taka HapeYeHUTE KIBCTEPHU CTPYKTYPH — KOMIUIEKCH OOCOUHSBAIIM HSIKOJIKO
ChpBBpa. TummueH mnpeacTaBuTed Ha TO3W kinac mammHA € RS/6000. IIppBOHAWamHO TE3W MAIWHU ca
pa3paboTBaHM 32 HAYYHO-U3CIE0BATEICKH 3a/1a4H.

- Manku (MHHHM) KOMIOIOTBPHHM cucTeMH. [lpenHazHaueHn ca o0paboTKa W yIpaBlieHHE Ha
nHpoOpManuiITa BbB (PUHAHCOBH CTPYKTYpH, OM3HEC LEHTPOBE M APYrH. B TO3WM THN MamIMHU ce OTAems
OCHOBHO BHHMMAaHHE Ha CUTYpHOCTTa Ha CHXpaHJABAaHE Ha JAaHHUTE W OE30IaCHOCTTa Ha INPOrPaMHUTE
cpexactBa. M3mon3Bar ce Karo ChPBBPU B JIOKAIHU MPEXKH Ha TojeMd (GUPMH W KOpropanud. TUIHYHH
MIPEJICTABUTENN Ha TO3H TUI KOMITIOTHPHH cucTeMH e cuctemara AS/400 va IBM.

- Maaxku (micro) komnioTspHu cuctemu. llepconannu kommorpu (PC).

Jo nosiBata Ha nepcoHanauTe koMmioTpu (Personal computer - PC), BcCH4kr KOMIIOTBPHU CHCTEMH
(EMIM) ca Omnm coOCTBEHOCT Ha TOJIEMH KOMIAHMM W ca pasnojaraid ¢ J0CTa CKbIIH pecypcu. Te ca
3aeMalld TOJIEMH MPOCTPAHCTBA M Ca W3UCKBAJIM CHELUAIHU yCJIOBUS 3a paboTara cu (mMOAgbpikaHe Ha
OTIPEJICJICH TEMIIEPATYpPeH M BIAKHOCTEH pexuM). Ilo Tasm mpuumHa € TpsAOBano Aa OBIAT MOCTOSHHO
HaToBapeHHW (3a Ja ca peHTaOWIHH) M ca ce OOCIy>KBaJIM OT TONisiM mepcoHan. Pabortara ¢ Tax ce e
OCBILECTBABAJA OCPEACTBOM CIEIHUAIHY 3asiBKH U TI0 ONPEIeTICH Pe.

PC e xoMmroTep Ha Bale pa3loio)KEHHE — O3Ha4yaBa ue TOW € BUHATH IOJ PbKa M MOXE Ja ce
M3MOJI3Ba KOraTo MMa HyXAa oT Hero. ToBa € paaukaiHa NMPOMsSHA Ha M3IOJI3BAHETO HAa KOMITIOTHPHHUTE
CHCTEMH, a ChLIO U Ha MUCIICHETO M OTHOILIEHUETO KbM TaX. [Ipu n3nonssane Ha PC ru HaMa xopaTa ¢ 6enu
IIPECTHUIIKH, KOUTO 00cimyxBaT EVMM 1 Bcuuko, KOETO ce CiIydBa C KOMIIOTHPA, CE ONPEAETsl OT MOI3BaTeNIs.

[To-cTapute mpencrasu 3a PC ce cBexxnaxa o onpenencuueto, ye PC ¢ IBM crBMecTUM KOMITIOTBD
U TIPE/ICTaBIsBA ChbBKYIHOCT OT CHEHUAIHU KOMIIOTHPHU €JIEMEHTH U IIPOrpaMi, pa3pabOTeHH 3a peliaBaHe
Ha ompeJesieH Kpbl 3afaun. Toill € MHCTPYMEHT 3a Ch3[aBaHE W pPelaKTHpaHe Ha TEKCTOBU NOKYMEHTH U
€JIEKTPOHHU TalbnuLu, 3a ChbXpaHEeHHE M 00padoTKa HAa JaHHU IOCPEICTBOM CIIELUAIHH IPOrpamH,
pa3paboTBaHe Ha cieUn(UUHY MIPUIIOKEHHUS 32 MATEMAaTHYECKH U MKOHOMUYECKH 3a/1a4d ¥ JPYTH.

Ceramnata npezacrasa 3a PC BkIIouBa 3HAUUTEIHO MO-TOJISAM OOXBaT OT AEHHOCTH. 3a HAKOHM cera
PC e camo enHO OT MHOTOTO CpeACTBa 3a AOCTHI A0 Internet, u 3a TSIX HE € Ba)KHO 10 KAaKbB HAYUH Ce
CBBp3BaT B MpekaTa, a A0 KakBH pecypcH ca MOJyduWiau [ocThl. Hampumep, 3a kommo3uropa ca



HEOOXOIVMH HSKOH CIIEIHATH3UPaHH YCTPOHCTBa KbM KOMIIOTHPA, HO HE My € HEOOXOANMO TTOYTH HUKAKBO
IIporpaMHoO o0e3neyeHue.

3a apyru PC e ‘npo3pauyno nHGOPMALMOHHO CPEACTBO’, Thil KaTO MOCPEACTBOM HEro MOXKE Ja ce
MOJTydr Hal-pa3HooOpa3Ha mH(poOpManus — KakBO € Bpemero B ['epMaHUs, KakbB € KypChT Ha HIKaKBa
BaJTyTa MJIH Kak € 3aBbPIINII IaJieH Mad.

Ome no-paneu e otunuia ¢pupmara Media Lab, xoaro pazpaboTBa unesTa 3a ‘ymHuTE Apexu’. B
00yBKHTE Ce Brpakaa KOMIIOTEP, B TOsica — KIABUATypa, B paMKUTE Ha OodnjiaTa — Mallka BHACOKamepa.
Koraro doBexk Bmm3a B /[daJeHO TMOMEIIEHHE, KOMITIOTHPBHT AaHAIU3Wpa IOCPEACTBOM obpa3a BBHB
BUICOKaMepaTa HaMUpaIIUTe Ce JIUIA U cJie]] CIpaBKa B 0a3ara JaHHU HallelBa HMeHaTa U MH(popMaims 3a
TOBa KaKBO C€ € TOBOPHJIO IIPH MOCIIEHATA Cpella.

ChIecTBEH € U eIWH ApyT aciekT. He Bcekn koMImoThp 3a mudHo nonsBade ¢ PC. M3BecTHoO e, ue
BbB BCHYKH MOJICPHH JOMAaKHHCKH YpeOu WJIM aBTOMOOWIM MMa BIpaJeHH HHTCIUTEHTHH YCTpPOWCTBA,
KOUTO BCBIIHOCT MpelacTaBisBar KommoTpu. llo nHammre pa3bupanusi te He ca PC. Te3u moneznu
YCTPOWCTBA HM3BBPIIBAT TOYHO OMpEIENIeHU NeiicTBus. Te morar Ja mMarT MHOTO CJIOXHH TpOTpamMH 3a
yOpaBieHHe, HO Te3W MporpaMu ca ‘TBbpAKM’ (HEMPOMEHSEeMH), KOETO OTJIH4YaBa Te3W YCTPOICTBa OT
MHOTO(QYHKIMOHAIHUTE KOMITIOTbpHU cuctemu PC.

Ot apyra crpana, Hakou PC He MoraT Aa ce HapeKaT B ICTUHCKHS CMHCHJ Ha TymMara IepCOHAHU.
TsxHaTa M3YMCIUTENTHA MOIIHOCT € HapacHalla JOTOJKOBA, Y€ T€ Ce W3IMOJ3BaT HE OT OTAETHH XOpa, a
CITy’KaT KaTo MPEKOBH ChPBBPHU B TOJIEMH KOMIIOTHPHU MpPEXH. B To3u cimydail Te 00cimykBaT XIS IN Xopa
U J0CTa CIYXXKUTEIH C ‘OelTu MPECTHIIKN CIEAST JeHOHOIHO TAXHATa padoTta. Benpeku Ta3u cu GyHKIwus, TS
ca PC, Tpii kaTo Morar Aa ce TOJ3BaT M IEPCOHAIHO M HE CE€ pasziINyaBaT XapAyepHO W COPTYepHO OT
npyrute PC.

Pa3BuTHE Ha NEPCOHAIHHTE KOMIIOTPH

Havanoro Ha mepcoHaiHUTE KOMIIOTPH MOXE na ce cMmsita 1974 ronumHa, KOrato € Cbh3AaJeH
mepBUAT KoMIioTep MITS Altair, paborerm ¢ mukpomnporiecop 8080. Toit mpemcTaBiasBai rojisiM CaHIbK Ha
KONTO TON3BaTeNCKUAT UHTEp(dEHC ce € OChIIEeCTBIBa C OINpeesieH Ha0Op MPEBKIIOYBATENN HA MPEAHUS
MaHeNl ¥ MaJl MHOTO OTPaHUYeHH BB3MOXHOCTH. 3a HETO € Ch3/[aJIeHa U ITbpBaTa OlepallMOHHA CHCTEMA 32
manku kommioTpu CP/M (Control Program for Microprocessors).

IIpe3 1976 romuna HoBoch3mazeHarta kommanusi Apple Computer mpexacraBs cBos Apple I,
IbPBOHAYAIHATA [[CHA Ha KOWTO ¢ Omia $666.66. Toii npencTaBisBa eHa IJaTKa, 3aKpereHa ¢ BHHTOBE 3a
rmapde Immmepriar, 6e3 KyTHs W 3axpaHBaHe, a IleHaTa € Ouja MPOM3BOJIHO YHCIIO W30paHO OT €IUH OT
ocHoBarenute Ha Apple, Ctus Ixo06c. [Ipe3 1977 roguna e npencraBen Apple I u Toii craBa onpenensir
MoJaTa B 00JlacTTa Ha MajKuTe KOMIIOTpH (BKiIouutenHo u Ha IBM kommrorpure). C Te3n KOMOIOTPH ce
pelraBaxa peuia IMoJIe3HH 3a/1a4r, HO Te H3UCKBaXa CEPHO3Ha ITOATOTOBKA MO OTHOIICHHUE Ha MPOTPaMHUTE
BB3MOYKHOCTH.

IIpe3 1980 cBeTsT Beue ce JOMUHHpAIIE OT JBA TUIA KOMIIOTbPHU cucTeMu. Ennnust Geme Apple
II ¢ mHOrO OBp30 pa3BuBama ce copTyepHa 0aza, a OPYTHUAT C€ CHCTOEIIE OT MHOXECTBO CHUCTEMH,
€BOITIOMpAI OT OPUTHHAIHATA cucTeMa Altair M moaabpKanii ChbBMECTUMOCT TIOMEX/Ty CH Ha OCHOBAaTa Ha
onepanuonHara cucrema CP/M.

IIpe3 1981 ce m3BBpLIBA KaueCTBEH CKOK B Pa3BUTHETO HA MAJIKUTE KOMITIOTBPHH cucTemu. IBM
peliaBa J1a ce BKIIIOYH CEPHO3HO B OBP30 pa3pacTBAIlUs C€ MMa3ap HA €BTHHU MEPCOHATHU KOMIIOTPHU. 3a
LenTa KOMIIaHUATa Ch3JaBa MoJpa3jielieHne, Oa3WpaHO Janed OT LEeHTpanara 3a Ja paboTH HambIHO
camocTosTenHo. To uMajo 3agaya a ch3ajie HaIbJIHO HOB MEPCOHANIEH KOMITIOTHP, OTTOBApSII Ha ChBCEM
HOBU u3MCKBaHUA. Taka ce mosiBaBa mbpBuiar IBM PC koMmmioTsp, KOHTO ce OTJIMYaBa OT BCUUKHU
pa3paboTBaHM JOTOTaBa KOMITFOTPH 110 IBE€ MHOTO Ba)KHU OCOOEHOCTH.

Ha mepBo wmsicto, ¢pupmara IBM  00sBsSiBa MyONMYHO BCHYKM JACTAIN Ha KOHCTPYKIHATA Ha
KOMITIOThpHATa CHCTeMa, KaHEHKH MO TO3M HAYWH BCUYKH JKEJTaelly J1a B3eMaT yJacTHe B MO-HAaTaThIIHATA
pa3zpaborka Ha KoMmmroTpuTe. KOHCTpyKIuMsATa Ha KOMIIOTHpPHATA CHCTEMa € pa3padoTeHa Taka, de
[I03BOJIsIBAJa /1a C€ JOOKOMILJIEKTOBA C JOMBIHUTEIHH YCTPOICTBA, MPOM3BEXKIAHU OT APYTH KOMITAHUU
(3aTroBa e OMI0 HEOOXOAMMO J1a ce O0SBU MyOJIMYHO ACTAMIHOTO ONMMcaHue Ha cucremara). IBM BeBexaa
cUCTeMaTa C Pa3lIUPUTENHNA CIOTOBE, B KOWUTO IO CTaHIApTEH HAYWH MOTaT Jla ce BKJIIOYBAT Pa3iIMdHU
XapayepHH ycTpoiicTBa. ToBa yHHBEpCAIHO PEIIEHHE CTaBa OCHOBA 32 MHOTO OBP30 Pa3BUTHE HA Pa3TUIHU
JOIBITHATENIHU €JIEMEHTH KbM KOMITIOTBpPHATa CHCTEMa U 110 TO3W HAYHMH CE pa3linpd HEMMOBEPHO MHOTO
o0JacTTa Ha MPHUIIOKEHHE HA KOMITFOTPUTE.

Ha BTopo msicto IBM 3akymyBa oT Microsoft onepannonHaTta cucrema (mppBute Bepcuu Ha DOS).
[o nmuueH3noHHOTO chrimamenue Microsoft € Moryia a MHCTANIMpa OnepalMoOHHAaTa CHCTeMa Ha KOMITIOTPH,
MPOM3BEKIAHN OT IPYTH KOMIAaHUH. B ChBpeMEHHHTE MKOHOMHYECKH aHAIM3U Ce CMsTa, Ye TOBa € Haid-



CKbIIaTa OM3HEC Ipelika B MCTOpHsTa, 3amoTo IBM He ycnsiBa na 3amasu M3KIIOYUTENIHUTE NIPaBa BbPXY
oreparroHHaTa CUCTEMA.

He cnen npnro nmazapst Ha PC O6un HaBonmHeH oT npucnocoOnenus, mo3soisBamy Ha KC na pemasa
MHOTO TIO-TOJIIM Kpbr oT 3amaun. IBM PC craBa MHOTO mMomysipeH W TOoI00HO Ha ‘HapoiHaTa Koja' Ha
Volkswagen, craBa Hail-pa3mpOCTpaHEHUSAT W JOCTBIIEH IO IEHH KOMIIOTHD 38 MHOTO HIMPOK KPBI
notpeburenu. Tosa, pazbupa ce, 6mio MHOro noo6po 3a IBM, HO ToBa, KOETO MOcCiEeaBAIO HE OMIIO YaK
TonkoBa 100po. Cnex kato IBM paszkpuBar cexkpera Ha mpoun3BoacTBO Ha PC, MHOTO npyTH (hmpmMu 3armodBar
Ila ce CHabIsIBaT ¢ MUKpotmpoIiecopu oT Intel u orreparmonan cucreMu oT Microsoft 1 1a komrutektoBat PC
KOMITIOTPH, HAITBJIHO CHBMECTUMH C Te3H, npousBexnanu oT IBM. ToBa e m3romHo 3a morpeburenure Ha
PC, Tpii kaTO 3am04YBa MHOI'O CHJIHA KOHKYPEHLHS, B PE3YJITaT Ha KOSTO C€ MOANbPKa €IHA OTHOCHUTEIHO
HHUCKa LIeHa Ha ChOPBKEHUATA. 3apaXk/1a Ce MHOT'O MOIIHA IPOMHIIIEHOCT, KOSITO CE OCHOBAaBA Ha HETJIACHUS
craigapt Ha PC, ce3mazgen or IBM. IBM obade ot cwe3maten Ha PC, moctemneHHO ce TpeBpbIa BHB
BTOPOCTENIEHEH YYaCTHUK B MOI[HATA HAJMpeBapa 3a OBlajAsBaHe HAa orpoMHus masap Ha PC.

Enna ot nmpuumnuTe mopamu kosito cucremure Apple (Macintosh) He ycmsixa na mosiydaT Takosa
pasnpoctpanenue kakto PC, e ue Apple korTponmparie usiso codryepa 3a ceoute cuctemu (BIOS u OS).
Te He ro nuuIeH3Mpaxa Ha APYTHM KOMIIAaHHH, KOUTO Ja Ch3JadaT ChbBMECTHMH cCHCTeMHU. Apple pa3bpaxa
CBOsITa IpeIlKa U B cpenara Ha 90-Te roquHu Iunensupaxa cBos copryep 3a Power Computing.

3.2 EjleMeHTH Ha CTPYKTYPHATA OPraHu3anus HA KOMIIOTbPHUTE CUCTEMH

OCHOBEH TPUHIMII TPU H3TPAKAAHE HA KOMITIOTHPHHTE CHUCTEMH CE SBSBAaT HM3HCKBaHUATA 3a
MPaBIITHO (PYHKIIMOHUPAHE HA OTJEIHUTE BB3JIH, MOY]IH U YCTPOICTBA MPH M3MBITHEHHE HA TPOTPaMHUTE Ha
norpedutenute. CrenoBaTeNHo, CTPYKTypHaTa OpraHHM3alds Ha KOMITIOTBPHHTE CHCTEMH TpsOBa Ja ¢
MOJYMHEHa Ha MPOTPaMHOTO YIpaBjieHWe (CTPYKTypHaTa OpraHu3alus € MoJuYMHeHa Ha (DyHKIHMOHAIHATa
opraHuzanusi). B mporeca Ha pa3BUTHE Ha U3YUCIUTEIHUTE MATMHK (PYHKIIMOHATHATA OpTaHU3aIHs HE Ce €
MIPOMEHSIA, JIOKaTO CTPYKTypHaTa OpraHHW3alus MpPeThPIsiBa 3HAYMTENHW NMPOMEHH. ToBa ce ABIKH Ha
YCHBBPIICHCTBAHETO Ha eJeMeHTHaTa 0a3a, pa3paboTBaHETO Ha HOBH CXEMHH PEIICHUS, YCTaHOBIBAHETO Ha
HOBM CTaHAAPTH U JP.

1. Muxponpouecop

OcCHOBEH eNeMEeHT Ha KOMIIOTBPHHUTE CHCTeMHU ce sBsiBa neHTpainHusaTr mporecop CPU (Central
Processing Unit). CbcTon ce OT eAMH WM HAKOJIKO MHTErpaiHu cxemu (uuna). [lomecTeH e B miacTMacoB
WU MeTajJeH KOpIyc ¢ MeTaiaHH KpadeTa (Bpb3ku). Berpemmnoctra Ha CPU e MHOrO croskaa. Hanmpumep
YUOBT Ha WTBPBUTE MuKpompouecopu Pentium cpappxkar #Ham 3000000 CcTpyKTypHH eleMeEHTa
(TpaH3ucTOpH), a MOCIEHUTE MOJEIN — MHOTO MoBede. CaMusT YHIT IPEACTABIsIBa Majka ThHKA IJIaCTUHA
OT CHJIMIIMEB KPHCTan, ¢ o] obukHoBeHo 400 =600 MM°. M3momsBa ce CHIMIMIA, 3alIOTO € MIMPOKO
pasnpocTpaHeH M € JOCTaThYHO €BTUH MOynpoBOIHUK. OCBEH TOBa TOW MOXe na oOpa3yBa ToleMHu
KPHCTAJIHN C €JHAKBH KAa4eCTBa B IETUS CH 00eM (C MHOTO MaJIKo TeeKTH B CTpyKTypara cu). CHauImeBuTe
KpHUCTAJIM c€ Haps3BaT ¢ MHOTO ()MHU TPHOHH Ha JICHTH c JebennHa no-manka ot 1 mm. Te3u mmactuHu ce
00paboTBaT XUMHUUECKH (IIOYHCTBAT CE) U CJIe] TOBa CE HapsI3BaT OTICIHH YHIIOBE.

3a BrpaxiaHe Ha €JEKTPOHHUTE €IEMEHTH BbhPXY CHIIHMIIMEBATa IUIACTHHA CE M3IMOJ3BAT CIICIUATHN
TEXHOJIOTUH, KOUTO OCHTYPSBAT M3KIIOYUTEITHO MAJIKH TOMOJOTHIECKH pa3MepH Ha IeKTPUIECKUTE BPB3KU
B MHTerpagHatra cxema. B ceBpeMeHHHTe Mukpompouecopu ce m3momsBa 0.25 mo 0.13 mwukpoHHa
TEXHOJIOTHsA, a YCUJIeHO ce paboTu U BbpXy 0.08 MUKpOHHA TEXHONOTHA. 3a TaKWBa MAallKH AeOCIWHU Ha
EIIEeKTPUYECKHUTE BPBH3KH B MHTETPATHUTE CXEMH C€ INPEIBIDKAA M3IMOJI3BAHETO Ha Ja3epHa nuTtorpadus u
3aMsHa Ha aJyMUHHUS KaTo TMPOBOJAII MaTepuayl ¢ Mel. Meara ocurypsiBa M TO-A00pa YMUCTOTa Ha
mpolecuTe Ha n3paboTBaHEe HA HHTETPATHUTE CXEMHU.

MuKpoIporecopbT yIpaBisiBa W3IMBIHCHUETO HAa pPa3MYHUTE MPOrpaMH, KOWTO C€ CTapTHpaT Ha
KOMITIOTHpaA. Toi U3BLHpIIBA apPUTMECTUYHU U JIOTUYECKHU OIICpalluH, NPCXBBPJIA JaHHU MCKAY Pas3IMUHHUTE
yCTPOMCTBa, TeHepHpa ChOOIEHHUS 32 U3ITBIHEHHETO Ha IPOTPaMuUTe.

MukporporecopbT OTKpHBa MPOrpaMHHUTE HWHCTPYKIHMH, Hamupamy ce B mnamerra Ha KC,
nemmpprpa TH W H3BHPIIBA HEOOXOIWMHUTE MACHCTBUS (AapUTMETHYHHM WM  JIOTHYECKH OIIEpaIlvH,
NPEXBBPJSHE HAa JaHHH). AKO € HeoOXoaumo, u3BiIM4Ya AaHHM OT mamerta Ha KC u cnmex obpaboTkara
3aIrCcBa pe3ynTaTuTe.

2. KoMmnrorbpHa mamer.

KOMHIOT’I)pLT CbXpaHsiBa JAHHUTEC B ITaMETTaA. Nwma JABa BUJAa NaMCT: Ooni€paTuBHa MaMCT U BBbHIIHA
namer (mamMeT Ha BHHILIHH 3allOMHSIIN YCTPONCTBA).



OmeparuBHaTa mMaMeT ¢ Obp3a mamer. TS € ChCTaBHA OT YMIIOBe (MHTETpaNHH cxeMmu). buBa nBa
BU/Ia: aMeT ¢ mpousBoieH Aoctbll — RAM (Random Access memory) u mamer camo 3a yereHe — ROM
(Read Only Memory).

ROM mnamerTa chappka IPOrpaMH, KOWTO BHWHATA TPsAOBA Jla ca HANHWIE — HAMPUMEDP KOIBT
HEOOXOJMM 3a CTapTHpaHe Ha KOMMIIOTHpa. be3 Te3u mporpamu KC He Moxe na padortu. Taszm mamer ce
Hapuyia eHepProHe3aBUCHMA ITaMeT.

RAM mnamerTa MOXe Ja ce pasriiexaa KaTo MmaMmeT 3a YeTeHe W MHcaHe — MPOIEeCOPhT MOXeE Ja
poYeTe NaHHW WM MporpaMa OT MaMeTTa W CHIIO0 TaKa Ja 3amuile JaHHW B Hes. To3n BuI maMmer
0OMKHOBEHO € CKbIa (3al[0TO € Ha YUIMOBE) M PabOTH caMO KOTaTo 3axpaHBAaHETO Ha KOMITIOTHpa €
BKutoueHO. [Ipy m3kIoYBaHe Ha 3aXpaHBaHETO, Ta3W MaMmeT TyOu nHpopManusaTa KosATo chabpxka. Ho 1s e
MHOTO OBp3a M ce M3MOJI3Ba CaMo 32 BPEMEHHO ChXpaHsBaHe Ha mHpopmanusara. RAM e paborHara mamer
Ha MHUKpOTIPOIIecopa.

IIpu crapTupaHe Ha HsAKakBa Iporpama, KoabT W ce 3amucBa B RAM mnamerra u ot tam CPU
MIPOYHTA MOCTIEI0BATEITHO HHCTPYKIIUUTE OT MporpamMara v T U3ITbJIHSBA.

ITametTa ce u3mepna B Gaiitose (B).

3. BbHIIHA nmameT

Upe3 BBHIIHATA MAMET CE OCHTYpsiBA €BTHHO ChXpaHsBaHe Ha uH(popmarusaTa. OOWKHOBEHO 3a
BBHITHA TameT ce m3mon3Ba TBepA mauck (Hard Disk). Ilpu BpHmEMTE 3amoMHsmyu ycrpoiictBa (B3Y)
nH(popMaIHiATa ce 3ama3Ba U cie/l U3KII0YBaHe Ha 3aXpaHBAaHETO Ha KOMITIOTHPA.

[IpyHOKITPT HA 3ammMc TPU TBBPAWTE AWCKOBE € HAMAarHUTBAaHETO Ha OTAENHH YYacThId OT
MMOBBPXHHUHA CHC CHEIMATHO MarHUTHO MOKPUTHE HAa METATHU (TBBPIU AWUCKOBE). BHpXy TBBpAMS AMCK ce
3aIlUCBAT MPOTPaMUTE, KOUTO CE€ M3MOJI3BAT OT KOMITIOTHPA, KAKTO M JAHHUTE, KOUTO ce o0padoTsar. Koraro
ce cTapTHpa JaJieHa mporpaMa OT JUcKa, T ce MPEXBBPIIA OT Aucka B RAM mamerTa u ce U3MBJIHSABA OT TaM.

OcBeH TBBpPIUS AWCK C€ M3IONBBAT W (UIONN AMCKOBU YCTPOMCTBAa paOOTEIIN C I'bBKAaBU THCKOBE
(muckern). IlpuHIMITBT Ha NEHCTBHE € CBHIIUAT KAKTO MpPH TBBPIWTE NHUCKOBE, HO TE Ca C IO-MajbK
KamanuteT. M3nomn3Bar ce 3a npeHacsHe Ha HHpopMalus OT eIUH KOMIIOTHD Ha ApYT.

3a mpeHacsHe Ha Mo-ToJisiMO KonrdecTBo mH(popMmarus ce m3non3zsa CD-ROM (Compact disk Read
Only Memory). [IpuHIIMIIBT Ha 3aMKCc HE € MarHUTEH, a ONTHYEeCKU. MHpopMaIusaTa ce deTe mocpeacTBOM
nazepHa yersnia riasa. MHpopManusaTa NpakTHYECKH HE € TMOAJ0KEeHA Ha Pa3pyLIMTENHO Bh3JCHCTBUE Ha
CJIEKTPOMAarHUTHHUTE TIOJIETAa U €CTECTBEHOTO cTapeeHe Ha MaTepuai. JleGenmuHata Ha aucka € 1.2 MM, a
muaMeTbpbT — 120 MMm. M3roTBg ce oT mpo3padeH MOIMKApOOHAT, MOKPUT OT edHaTa CTpaHa ¢ THHBK
METaJIMYEeCKH OTpakaTeleH CJIoM (AIyMHHHM M TMO-pAAKO 3JIaT0) W 3allUTeH C Tpo3padeH Jiak.
Wndopmanusra ce 3anmicBa ¢ peyBaHe Ha BAAHOHATUHHE B TOBBPXHOCTTA HA METAINYECKHUSAT CIOH.

3a 3ampc Ha TONSMO KOJHYECTBO HMH(OPMANMS Ce HW3ION3BAT CIIEIUAIHU JICHTOBH 3aIHCBAIlU
yCTpOUCTRBa.

4. Ilepudepnu ycrpoiictBa

3a ma ce OCHIIECTBABA KOMYHHKAIHMSTA C TMOTPEOUTENS, KOMIIOTHPBT CE€ HYyXKIae W OT APYyTH
YCTPOHCTBA, KOWUTO Ce€ HapwdaT TmepudepHu ycTpoicTBa. KoMmMmioTepbhT mpemaBa uHGOpMamus Ha
OTpeOUTENsI TOCPEICTBOM €KpaHa Ha MOHHTOPA, TOH KOJOHUTE Ha 3BYKOBOTO YCTPOWCTBO HJIM MPUHTEpA
(mnotepa). IloTpebutensaT BbBexkIa MHPOPMALUS U KOMaHIM KbM KOMIIOTHPa MOCPEIACTBOM KIaBHATypa
WM TTOCOYBAINO YCTpoicTBO (MuIika). Korato e HeoOXoanuMo BBBEXKIaHETO Ha TpaduaHa WHOpMAIH ce
M3II0JI3Ba CKEHEP.

5. HacoBHMK (TAKTOB reHepaTop)

AKO MHUKpOIIPOLIECOPHT € MO3BKBT Ha KOMITIOTHPA, TO YAaCOBHHKHT MOXKE Ja C€ ONPUINYU C
HEroBOTO chpie. ToBa € KBapIloB WIH APYT THUI T'eHEpaTop Ha UMITYJICH, KOWTO 3aJjaBa TAKTOBHUTE MMITYJICH
3a paboTa Ha MHKPOMPOIECOopa U IPYTUTe yCTpoicTBa. Thil KaTO TOBEUETO yCTPOMCTBA PAbOTAT C MO-HHUCKA
4ecToTa, Te peryaupar (CHHXpOHU3UPAT) CBOsATA YECTOTA IO Ta3u Ha ocHOoBHUS yacoBHUK (Host Bus Clock).

6. Taiimep

To3u uum ce u3MoOaA3Ba KaTo OposY HAa UMITYJICH U 3a TOJjaBaHe Ha UMILYJICH C ONpejeieHa 4ecToTa.
[lo Hero ce HacTpoiiBa CHCTEMHOTO BpeME Ha KOMIIIOTbpa M MOXKE Ja Ce€ H3IMOoJ3Ba B IIpoleca Ha
IporpaMupaHe 3a 3aJaBaHe Ha HHTEPBAJI C OMpPe/esIeHa IPOIBIKUTEITHOCT.

7. lllnna

[Iponecoppr, RAM mnamerra W €IeKTPOHHHUTE YCTPOWCTBA, KOUTO YNPABIABAT TBBPAHS AWUCK H
IpyTUTe MepudepHl yCTPOUCTBA ca CBBP3aHU MMOMEXKAY CH MOCPEICTBOM MHOXKECTBO CICKTPUUYESCKH JIMHUN
(mpoBOgHUIIN), HAPEUCHN C OOIIOTO HAMMEHOBAaHHWE wiuHA. J[aHHWUTE ce MpeHacsT IO IIMHATa OT IaMeTTa
KbM nepuepHUTE yCTpOICTBA M KbM MHKPOITIpOIiecopa U 00paTHO HMEHHO I10 [ITHHATA.



Tpu BUIA IIWHHU OCHIIECTBIBAT BPb3KaTa MEXKAY OTACITHHUTE YCTPOWCTBA HA KOMITIOTHhpA: IUHA 32
JaHHY, ITUHA 32 aJpecd W IIWHA 3a ympaBieHue. Upe3 IMMHATA 32 JaHHHU CE MPEHACAT JAaHHHUTE OT EIHO
yCTpOUCTBO KbM Jpyro (BkimtountenHo kbM CPU u RAM namerra). llunara 3a JaHHE Ha MHKPOIIPOLIECOP
i8086 1 i80286 ¢ 16 outoBa (16 mpoBomHA). 3a ceramHUTe KOMITIOTPH Ta3u IuHA ¢ 32 — OUTOBA.

AJZpecHaTa IIMHA CITY’KU 3a TpefiaBaHe Ha aJpecuTe OT MaMeTTa, GopMUpaHu OT MUKPOIpOIecopa.
CurHanure, TPEHACSHU IO Ta3M IIMHA, OMPEACNIAT JBOMYHO YHUCIO, KOETO CHOTBETCTBA Ha MSCTOTO B
MameTTa, KbJICTO CE HaMHUpaT HeOOXOMMHUTE NaHHU. [[pHHIUIBT HA aapecHpaHe Ha MaMeTTa ce ONpeess OT
MUKPOTIPOIIECOpA.

[lunarta 3a ynpaBiieHHE ce M3II0JI3BA 32 MpPEHACSHE Ha YNPaBISBAIIM CUTHAIM U WHPOpMALUS 32
CHCTOSIHUETO Ha JIAJICHO YCTPOMCTBO.

8. IbHHa muIaTKa

[IuanTe HA KOMIIOTHPHUTE CUCTEMH CE MOHTHpAT Ha OOIla IUTaTKa 3aeJHO ¢ MUKPONpOIecopa U
BBbPXY Ta3W IUIATKa C€ HAMUPAT CIIOTOBETE 3a IUIATKUTE KOMTO YIPaBISABAT OTICIHUTE yCTpoiicTBa. Tasu
IIaTKa ce Hapuua IbHHA matka (motherboard). /IpHHATA MaTka ompesens THIA HA YCTPOWCTBATa, KOUTO
MoOTar Jja ce W3I0N3BaT B JajfieHa KOMIIOThbpHa cucteMa. OT Hesl ce ompenens CTPYyKTypHaTa cxema Ha

KOMITIOTBPA. Tunuuna
CTPYKTypHa  cXemMa  Ha
TBBPA AHCK KOMITIOThPHA ~CHUCTEMa €
Doy UCK nokaszaHa Ha ¢ur. 2.4,
CD-ROM OcCHOBEH ynpaBisiBall
€JIEMEHT Ha JbHHATA IJIaTKa
€ Taka HapCYCHUAT CXCMEH
Habop (umrcet). ToBa e
€/IMH WM HAKOIIKO YHIIa,
KOWTO yIPaBIISBAT
HPEXBBPIISTHETO HA TAHHU
Tpyri ME3C1y OTACIHHTE
KOMITIOTPH ycTpolicTBa. Te chlo Taka
CHHXPOHH3UPAT YECTOTATa
Ha paboTa Ha OTICITHUTE
IIMHU U YCTPOMCTBA Ha
””””””””””””””” JBbHHATA 1JjiaTKka u
@ur. 2.4. CTpyKTypHa cxeMa Ha KOMIIIOTbPHA CUCTEMA OIIPE/ICIIAT IPUOPUTETUTE
npu Tpanchepa Ha JaHHUTE.
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