Memoowt

YAYUenun
pacmposvix
u300paicenuil



Leneb: ynyJweHwe rkauectea UobpaxeHus,
OCHOBGHHOE Ha CY6BLEKTUBHOM BOCTIPUATUU

paspelwakoleyi CnocobHOCTU U KONWYSCTEA LIBETOR
. 2
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Copepxkanue:

* Ycmpanenue cmynenuamozo yphekma

* Memoowt cnasricueanus pacmpoebix
U300pasricenui

* Jlokanvnasn gpunempauus

* Jluzepunz (dithering)

* Peanuszauus memooa ouzepunza M

* Tunwst cmpykmyp pacmpoeg - M



YCTpaHeHwe CTYNeHYaToro 3pamexTa

Db dexT cTyneHuaTeix JuHui (aliasing)
HanOoJiee 3aMETEH Ha PaCTPOBBIX CUCTEMAX C
HEBBICOKOH pa3pelIaronieil cnocoOHOCTEIO.

PactpoBoe
U300paxeHue

Ycrpanenue cryiieHYaroro 3gdekra (antianalising): OTPESKA UM
BBIGUCIISICTCS LIBET MPONOPIUOHAABHO TUIOIIA N
AYEUKHU pacTpa, MOKPBIBAEMOU KOHTYPOM.

S — TIONIAb BCEU TUEUKMU.
S_— momazas, NOKpbIBAEMast KOHTYPOM.

18,4 C1(S- S.)
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OCy1IeCTBIACTCS MyTEM B3BEHICHHOTO
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CYMMUPOBAHUS IPKOCTEU ITUKCEIIOB, R S 6p
s |
PACIIONIOKEHHBIX B HEKOTOPOM OKPECTHOCTH ~ PI———F_ |
Tras L—— ™ _.
TEeKYyIIero oopadaTbkiBaeMOro MnukKcera. s
ObP ITHECET
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ax Jjmax

1 ¢ im,
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i=imin j= jmin

roe
P — 3HayeHue uBeTa TeKkyLlero nmkeena;
F — HOBOe 3Ha4yeHue uBeTa nikcena;

K — HopMUpyoLwmnim Koo pUUMeHT;
M — oByMepHbI MaccuB KO3 PULIMEHTOB, < &‘ ’
onpeaensrLmm ceouctea dunbipa

(mMacka).
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Dwsepvinr (dithering)

|

Y CTpOKCTBA IEYATH HE MOTYT
BOCCO3/1aTh AK€ COTHIO Ipagalui
CEpOoro JJisi YepHO-0eIIbIX
dbotorpadduii, He TOBOPS YIKE O

MUJIJIMQHAX 1IBETOB.
IIpoOiiema peniaeTcs myTemM CMEIIMBaHUS TOYEK

(KoMOMHAIMK) JIJIst CO3/IaHus WILTIO3UH 1IBETA.

Ecnu rpadguueckoe ycTpoicTBO HE CIIOCOOHO BOCCO3/1aTh
JOCTATOYHOE KOJIMYECTBO I[BETOB, TO UCHOJb3YIOT

PACTPHDPOBAHHE
Dithering (nposxaxue, pazpexeHye) — yBEIUYCHUE M

KOJIMYCCTBA OTTCHKOB IIBCTOB 34 CUCT CHUXKXCHUA

IPOCTPAHCTBEHHOM Pa3pemaonieil cnocoOHOCTH. M

-




OvizepyiHr Tpymepet

E : - — : 3

YuncaoBble 3HAaYCHUS 1IBETA MOKHO PaCCMaTPUBATh
B ITOJIYTOHOBBIX I'PAJIAlUAX CEPOTrO I B
monean RGB - oTnensHo 1mo KaXXkgou KOMIIOHEHTE.

( = S1C1+ (S 'Sl)cz . SICI+SZC2

S S
S — oOmias nomanhb S4eKu;
S,, S, —TAOIaau, 3aHATHIE

nukcenamu 1BeToB C, u C, S=25, 5,=20, §5,=5
C=20C,+5C,) /25
[Ipome, korjga NUKcenbl KBaJpaTHbIE, a UX pa3Mep paBeH C,— bensii,
niary pa3MenieHus pactpa. C,— uepHbIi,

C = (204, 204, 204)

JluneaTypa pacTpa — KOJIMYECTBO JIUHUM (T4YEEK), (\\J\\
Ha €IMHULY JUIVHBI.

-

st saueriku N X N ucriosib3ys asa
1BeTa, nNoay4aroT N*+1 OTTEeHKOB IIBETA




m——

Pasmep pactpa 5x5

KoaunuecrBo OTTEHKOB 26
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[Ipumeprl
____npeobpasoBaHus
U300paXKeHUN
B 4epHO-OeNbIi

PERUM

- KJIIETOYHBIN
-G y3HBIN
- HOJIYTOHOBBIN
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Kax peanvsoeats MeTOA AV3EDeHra?

==,

1 X L]

[IpeoOpazoBaHKE pacTPOBOTO U300PAKEHUS pa3MEPOM ( X ( C
OIIpEJICJICHHOM ITyOMHOM 1IBE€TA B IPYTrOM pacTp MpeaHa3HAYCHO JJIs
OTOOpaXE€HUS rPpaPUUECKUM YCTPOHUCTBOM.

Bri6upaercs pazmep sueriku M x N .
1 cnocob:
Kaxxnp1ii mukcer 3ameHgeres suernkon n3 M x N ITUKCEIOB.
2 cnocob:
OrnpenensemM KOOpAUHATHI THKCENA (X,Y) A IpeoOpa3zyeMoro pacTpa.
*  Haxomaum LBET IIHKCeEJIA.
ITo nBeTy nukcena Haxoaum Homep K siueiiku, Hanbosiee afeKBaTHO

IIPEJCTABIIAOMIEN 3TOT LBET.

[To xoopauHaTaMm (X,y) BBIUKCISIEM KOOPAUHATHI MMUKCEJIa BHYTPH SUCHKH:
x=xmodm, y=ymodn. ( ’

*  Haxonum et C nukcena s4eiku ¢ KOOpAUHATaMU (X, , Y, )- -

*  3amucpiBaeM B pacTp oToOpakeHue nukcena (X,y) ¢ usetom C.

He ecaxuii BapuaHT KOH(QUrypauuii MAKCENIOB MOAXOAUT I 3TOr0 METOIA. -



TTpumepst AvisepUHra MpY POSHBLX
~ pasmepax aueum




Opyrve twnit CTPYKTYp pacTpoe

l. I[I/IaFOHaJIBHOe PasMCIICHUC AYCCK. 3. PaCTp YaCTOTHOH MOIYJISLIAH.
OcobenHOCTH:
- IEpEMEHHAas I'yCTOTa PacIOI0KCHUS
TOYEK MOCTOSIHHOTO pa3Mepa.
- MEHbIIIasi 3aME€THOCTh CTPYKTYPbI
pacTtpa.
HO 1ipu perysisipHOM pacroJioKeHUH
OJIMHAKOBBIX sSY€EK BCEr1a 00pazyeTcs
TeKCTypa.
Cnoco06 penienus: 1up@y3HbIN JU3ECPUHT.

JIJ1s1 KaK 10 rpaaluu CO31ar0TCs
Cly4alHbIe SY€HKH, Toraa i (hparMeHTa

pacTpa MUKCEJIOB C nocros ;
HE OyIyT 00pa30BBIBATHCS gy
pEryIsipHbIE CTPYKTYPHI. ( \

-




I'paduueckas miara (M3BeCTHA Takke Ka frpaduyeckas KapTa, BUJEOKApTa,
Bueoanantep) (anri. videocard) — ycTpoilcTBO, IpeoOpa3yolLe
HM300pakeHNE, HaXOIIIIeecs B MaMsITH\KOMITbIOTEpa, B BUACOCUTHAT JIJISI
MOHHUTOpA. :

OOBIYHO BUIEOKAPTA SBIIAETCS MJIATON paCIIHPEHHs ¥ BCTABIISLETCS B
cnennanbHbii pa3beM (ISA, VLB, PCI, AGP, PCI-Express) aist Buieokapt Ha
MaTEpPUHCKOM ILIaTe €T YU BCTPOCHHOM.

CoBpeMEHHbBIC BHIECOKApPTHI HE OTPAHUY S TIPOCTBIM,\BBIBOJIOM
n300paKeHusi, OHU UMEIOT BCEPOeHHBII MHKPONPOIECCOP, KOTOPBIA MOKET
IIPOU3BOIMTH JOMOTHUTENBHYH 00paboTKY, pasrpyskas oT 3THX 337134
LIEHTPANIBHbII TIPOIIECCOP KOMITbIOTEPA.



SBONOLWA KOMMLIOTEPHLIX BUACOCUCTEM

—

1981 r. — mosiBusics nepseiil kommbioTep IBM PC. On umen Buaeoamantep MDA |
(Monochrome Display Adapter) ¢ TekcToBsIM pexxumMomM 80 x 25 (puzmyecku
720x%350 TOUYEK), UMEII TIATh AaTPUOYTOB TEKCTA.

1982 r. — HGC (Hercules Graphic Card):
* 4/6 rpaduueckoe pazpemerue 720 x 348; 2 cTpaHUIIBI.
CGA (Color Graphic Adapter) Beimyiiena IBM:
* tekcT 40 x 25 u 80 x 25 (Matpuia cumBosia 8 x 8); 256 aTpuOyTOB 1IBETA —
16 iBeToB cumBoIa U 16 11BeToB poHa (i 8 BeTOB (hoHA U aTPUOYT
MUTaHUS);
* rpaduuecknii pexxum 320 x 200 (4 nmanutupsl no 4 nsera) win 640 x 200
MOHOXPOMHBIH;
1984 r. — EGA (Enhanced Graphic Adapter):

* yBennueHo paspeuieHue 10 640 x 350; 0JHOBpEMEHHO MOXHO UCIIOJIb30BaTh 16
IIBETOB; MaJUTPpa yBeJINUYEHA 10 64 1IBETOB;

* TekcToBbIe pexuMbl: 80 x 43 ¢ Matpurieit 8 x 8, 80 x 25 ¢ maTpunei 8 x 14.

WuTepdeiicel c MOHUTOPOM BCEX ATHX THIIOB BHIeoananTepoB Obutn mudpossie, MDA n HGC nepenas
CBETUTCS WJIM HE CBETUTCS TOYKA U €IIe JOMOTHUTEIbHBIN CUTHAI SIPKOCTHU I aTprOyTa TEKCTa «SIPKUP, aHATIOTUIHO
CGA 1o Tpem kaHanaMm (KpacHbIH, CHHHI, 3eJIEHbIN) TiepeaBall OCHOBHOM BHIEOCUTHAI, U MOT JOMOJHUTEIHHO
nepeaaBaTh CUTHAI IPKOCTHU (Bcero nonydanock 16 nperoB), EGA uMen no 1Be JMHUN NEpeAadn Ha KaKIbIH N3%0C
[IBETOB, TO €CTh KaXIbIi OCHOBHOM IIBET MOT OTOOPaXXaThCsl C TIOJHOM SIPKOCTHIO, 2/3, i 1/3 OT mOJIHOH SAPKOCTH.
JlaBaJIO0 B CyMMe MakcumyM 64 1iBeTa.



SBONHO MPILEOTEPHBLIX BUACOCUCTEM

1987 r. - MCGA_ (MultiColor Graphics A apter) st moneneti IBM PS/2
* TexcroBbie pexxumbl 80 x 50 (8x8), 80 x 25\(8x16);

* mosiuiics pexum 320 x 200 x 256 11BETOB; K@X bl MUKCEIb KOJUPY
0alTOM B BHIACOITAMSITH; |

N3-3a OI'POMHOTI'O KOJIMYCCTBA TEW OCHOBHBIX IOIBETOB BO3HHKIIA HCO6XO}]I/IMOCTB
HCIIOJIBb30BaHUS YIKC a Oro OBCTOBOI'O CUrHaga, 4acTtoTa CTpO‘IHOf’I Pa3BEPTKH COCTaBJIsAJIA YIKC

31.5KHz.

Hanee IBM Beimyctiiia VGA (
copmecTumbiii ¢ MCGA u EGA.

310 (akTHIECKHi CTaHAapT BUAeoaanTepd ¢ KoHma 80-x rozoB. Jl06aBICHb! TEKCTOBOE Pa3pELICHHE
720x400 st smysuun MDA n rpaduuecknii pexnm 640x480, ¢ 1ocTynom gepes OHTOBEIE IIIOCKOCTH.
Pexnm 640x480 3ameuaTeneH TeM, 4TO B HEM HCIOJIb3YETCS KBaIPATHBIN MUKCEITb.

Janpme HO?IBII')_IJIC}I IBM 8514/a ¢ pa3pemieHus MU 640X480X256 u 1024x768x256, n IB
TEKCTOBBIM pexknumom 132x25 (1056x400) u yBennueHHOM TiryOrHOM 11BeTa (640x480%

ideo (raphics Array), HOJHOCTBIO



SBONHO MPILEOTEPHBLIX BUACOCUCTEM

C 1991 rona nosiunock noustrue SVGA (Super VGA) — pacimpenne VGA ¢
no00aBeHHEM 00Jie€ BICOKMX PEKHMMOB M YIOTIOIHUTEILHOTO cepBuca. Yucio
OJHOBPEMEHHO 0TOOpakaeMbIX I[BETOB yBeauumBaercs 10 65536 (High Color) u
16.7 mnH. (True Color), mOSBASAIOTCSA AONOJHUTEIIBHBIE TEKCTOBBIE pEeXUMBI. 13
CEPBUCHBIX (DYHKIUH MOABIACTCA NOMACPHKKA VBE (VESA BIOS Extentlo —
pacmmmpenue bBUOC cranmapra VESA).

SVGA BocnpuHUMAaeTCsa KaKk (aKTUUYECKUN CTaHAapT BUAE0aanTepa Iae-To ¢
cepenunbl 1992 rona npuastusa accounanuert VESA (Video Electronics
Standart [ation — acconyaiys cTaHgapTU3auu
crangapra VBE Bepcun 1.0.

I"paduueckuii oNBL30BaTENLCKUM\MHTEPEIC, TOABUBIIMIACS BO MHOIHX
OIIepaIIMOHHBIX CUCTEMaX, CTUMYJMPOBAJI HOBBIM ATaIl Pa3BUTHS BHICOAaIITEPOB.
[TosiBsieTest moHsATHE «rpaduyecKMid ycKopuTteaby (graphics accelerator). Oto
BUJICOQJATITEPhl, KOTOPHIE MPOU3BOMAAT BBIIOJIHEHNE HEKOTOPHIX IpaduuecKnx
¢yHKIMM Ha annapaTHOM ypoBHE. K ynciny\ 3Tux QpyHKIUNA OTHOCATES
nepeMelieHue 00IbIINX 0JIOKOB M300paKEHMS U3 OJTHOTO yYacTKa SKPaHa B

IpYyTOU (HaIpUMeEp NpU MEPEMENICHUN OKHA), 3AJIMBKA YYACTKOB U300PaKCH g
PUCOBAaHUE JIUHUMN, TyT, MPUPTOB, MOAACPIKKA alapaTHOTO Kypcopa U T. II.

-



* rpadudeckuii mpoueccop (GPU) — 3anumaeTcst pacyeTaMu BBIBOJINMOIO
M306paKEeHUs, 0CBOGOXKIAS OT HTOMI00A3aHHOCTH LIEHTPAIBHBIIT IIPOLIECCOp,
MPOU3BOJUT, PACCUETHI JJIs1 00pAOOTKM KOMAH TPEXMEPHOU rpaduk
Apxutektypa coBpemeHHoro GPU 00bI4HO mpeanonaracT HAIM4mue HECKOIbKNX
0110K0B 00pa®oTKH HH(pOpManuu: 010k 00paboTku 2D rpaduxkmy, 6J101% 00paboTKHU
3D rpaduku, B CBOIO 0Y€PE/b, OOBIUHO Pa3IEHSIONIUICS HA TEOMETPHIECKOE PO
(TUTFOC KA1 BEPIIMH) U 0JIOK pacTepu3auu (IIHC KIIII TEKCTYD).

AXKECHUSI B BUIECOIMAMSITH,
naet komanasl RAMDAC Ha dopm 1€ CUTHAJIOB PA3BEPTKHU JJISI MOHUTOPA U
OCYIIIECTBISIET 00padOTKY 3apoCOB HEHTPAIBHOTO TIpoiieccopa. Kpome 3roro,
OOBIYHO MPUCYTCTBYIOT KOHTPOJIJIEP BHENTHEW MIMHBI JaHHBIX (Hampumep PCI win
AGP), konTpoIEp BHYTpEeHHEN IUHBI JAaHHBIX U KOHTPOJUIEP BUCOMAMSITH.
[IIuprHa BHYTPEHHEHN MIMHBI U IIMHBI BUACONAMSITH OOBIYHO IMpe BHENTHEH (64,

128 nim 256 paspsiaoB mpoTuB 16 ik 32), BO MHOTHE Bymeo«%)l?m—%
BcTpauBaetcsa emme ¥ RAMDAC. Cospemennsle rpaduueckue affantepst (AT,
nVidia) 00bIYHO UMEIOT HE MEHEE ABYX BUICOKOHTPOJIIIEPOB, pabOTatO

HE3aBUCHMO JIPYT OT JApyTa U yIPaBJISIONIUX OJHOBPEMEHHO OJHUM HHM

HCCKOJIBKUMH NUCITJICAMHU K&)KI[BII\/’I. -



XPaAHATCS TaKKE MPOMEKYTOYHBIC HEBHUIMMbIC HA DKPAaHE 3JIEMEHTHI
U JIpyTrue I[EIHHBIG. BuaconaMsath ObIBaeT HECKOJIBKUX TUIIOB, Pa3IHYAFONINXCS 10
CKOPOCTH JIOCTYIIa M paboyei 4acToTe. COBpé’;MeHHLIG BUJICOKAPTHI
KoMIuIeKTyroTCsa namsateio Thuia DDR, DDR2 wnu GDDR3. Cinenyert Takke UMETh




A(POAHATOTOBBIX IPEOOPA30BATENS, 110 OJHOMY Ha KasKIbIi LIBETOBOM KaHaI
(kpacHBbIi, cuBmii, 3enensiii, RGB), 1 SRAM i XpaHeHUs JaHHBIX O TaMMa
koppekuuu. bonapmmHcTBO LIAIT nMeroT pa3psigHocTh 8 OUT HA KaHAT —

IOJIyYaeTC YPOBHEN IPKOCTU HA KaXKJbIM OCHOBHOM IIBET, YTO B CYMME
6.7 MJIH. IIBETOB (1 3a CUET raMMa KO 1 €CTh BO3MOXKHOCTh
0TOOpakaTh UCXOAHBIC 16.7 MJIH. KBETOB B ropa3ao O0JIbIICE IIBETOBOE
npocTpancTBo). Hekotopsie RAMDAC umeroT pa3psgHoCTh 10 KakI0My KaHaly
10bit (1024 ypoBHS APKOCTH), 4TO MO3BOJSET cpa3y oTobpakars Gomee 1 Mipy.
[[BETOB, HO T4 BO3MOKHOCTB IIPAKTHYECKH HE UCIIONB3yeTCs [l MoaaepiKKy
BTOPOI0 MOHUTOpA 4acTo ycTaHaBiIuBaroT Bropou [{AII. CTouT oTMEITUTH, YTO
MOHHUTOPBI ¥ BUJECONPOEKTOPHI MOAKIIFOYAEMBIE K IIH(PPOBOMY
BU/ICOKAPTHI ISt IPE0Opa3oBaHus MOTOKa IIM()POBLIX JAHHBIX HCIIOJIB3YIOT

coOCTBEHHbIE IU(PPOAHATIOTOBbIE IPEOOPA3OBATENHN U OT Xﬁp&KTCpHCTM
BHJICOKAPTHI HE 3aBUCST.

-




KoTOopoe 3amnucanbl Buaco-BIOS, skpaHHbI€ TIPUPTHI, CTyKEOHbIC
[13Y He ucnonab3yercs BUACOKOHTPOJIIIEPOM HAIPSIMYIO — K HEMY O0paliaeTcs
TOJIBKO IIEHTPaJIbHBIN Tponieccop. Xpausamuiics B [13Y Buneo-BIOS obecnieunBaet
WHUIMATN3aUI0 U paboTy BUICOKAPTHI 10 3arpy3KH OCHOBHOM OMEPAIMOHHOM
CUCTEMBI, @ TAKXKE COJICP>KUT CUCTEMHbIC TaHHbIE, KOTOPbIE MOTYT YMTATHCS U
UHTEPIPETUPOBATHCS BUAECOAPANBEPOM B IIpoliecce padOThI (B 3aBUCUMOCTH OT
MIPUMEHSIEMOTO METO/Ia pa3/ICJICHUs] OTBETCTBEHHOCTH MExay ApaiiBepom u BIOS).
Ha mHorux copem KapTax YCTAHABIHBAIOTCS HICKTPUUCCKH

nepe mupyembie [I8Y (EEPROM, Flash RO YCKaIoI1e Iepe3anch
Bujico-BIOS camum nonp3oBarenem HOW MPOTPAMMBL.

* cucTeMa OXJIAKIeHHMs] — [IPEIHA3HAYECHA JIJII COXPAHEHUS TEMIIEPATYyPHOTO
pEeXKUMa BUJICOMPOLIECCOPA U BUJICOTIAMSITH B JIOIMYCTUMBIX 3HAUYCHUSX.

IIpaBunbHas & NOMHO(YHKIMOHAIbHAS pabota COBPEMEHHOTO rpa(uIECcKOro afanrepa 00eCIEuMBACTCAC
IIOMOIIBIO BHJIEOApaiiBepa — CIIELUAIBHOrO IIPOrPaMMHOI0 00eCIeueHH s], IIOCTABIISE (;M{Z@M
BHUJICOYMIIA U 3arPYKaeMOro B MPOIECCE 3aIyCKa ONEpalMOHHOM cUCTEMBL. BuieoapaiBép BEIOIHAET QYHKIIUN
uHTepderica MeKIY CUCTEMOM € 3ayLIEHHBIMU B HEW MPUIIOKEHUSAMH U BUACOANANTEpOM. Takske KaK 1 BUEEQ-
BIOS, BuaeopaiiBep opraHuzyeT U IporpaMMHO KOHTPOJUPYET paboTy BCeX yacTen BHH@O&I{&HTM
CIIEIMAJIbHBIE PETUCTPBI YIIPABJIEHHUS, TOCTYIl K KOTOPBIM HJIET Y€pPE3 COOTBETCTBYIOLIYIO IIUHY.

-



IepeaaBacMou 3a TakT. BaxHbI napamMerp B NPOU3BOAUTEILHOCTHA KapThl.

* KOJM4Y€eCTBO BUAEONAMATH, u3MepsieTcs B MerabdalTax — BCTPOCHH&s ONIEpaTUBHAS
naMsATh Ha CaMOM IUIaTe, 3HAYEHUE TTOKA3BIBAET, KAKOW 00BEM MH(POPMALIA MOKET
XpaHUTh rpapuueckas miata.

* YacToThl APa M MaMITH — U3MEPAIOTCS B Merarepiiax, ueM 0oJibIe, TeM ObICTpee
BUJIeOKapTa OyaeT 00pabaThiBaTh HH(POPMAIIHIO.

TI€YaTH, U3MEPIETCA B HAHOMETPax (HM.), COBPEMEHHEIE
. Uem MeHbIIIE JaHHBIN

* TexXmpouecc — TEeXH
KapThl BbL rest 110 90 aMinnu 80 HM HOpMaM TEXIL

* TEKCTYPHas M MUKCeJbHAasA CKOPOCThb 3aII0JTHEHU, U3MEPSIETCS B MJTH. TUKCEIIEN B
CEKYH]TY, MOKa3bIBAE€T KOJIMUECTBO BHIBOAUMON B HH(GOPMAIIUHU B'CAMHUILY BPEMEHH.

* BBIBO/IbI KAPTHI — PAaHBIIE BUICOANANTEP UMEN BCETO OUH pasbeéM VGA, ceruac
IUIAThI OCHAIAOT B JonojaHeHue BbixoaoM DVI-I winu npocto ¢ aBymMs DMI-I o
noAxJroueHus AByX KK-MOHUTOPOB, a TAKKe KOMIIO3UTHBIMU BUAEOBBIXO 5

BUJIEOBXOA0M (0003Hauaercs, kak ViVo). | o



[ToxoJsieHHsT yCKOpHUTEIIEH B BUACOKAPTAX MOXK
OHH IOJJICPKUBAIOT. Pa3inyaror ciaeayrIIue MOKOJICHHS:

* DirectX 7 — KapTa He IOANCPKUBACT MeAAePbI, BCC KAPTUHKA PHCYHTCS
HaJIOKEHUEM TEKCTYP. "

* DirectX 8 — no}mepmca MMUKCEIBHBIX meﬁﬂepq]s Bepcuii 1.0, 1.1 m 1.2, 8 DX 8.1
emé€ u Bepcuro 1.4, momje BEPIIMHHEIX HIeiaepoB Bepcun 1.0.

* DirdetX 9 — noanep:xka NUKCENbHBIX 1L Bepcuin 2.0, 2.0a u 2.0b, 3.0



[lepBOE MPENATCTBHE K MOBBIIEHHIO OBICTPOASHETBUS BUICOCHCTEMBI —— 9TO
MHTEPPENC Nepenaun JaHHLIX K KOTOPOMY HOAKIoUeH Buaeoanantep. OCHOBHBIM
KaHaJIOM Mepeaauu JaHHBIX SBJISCTCS, KOHEUHO, MHTEp(EiCHas IIIMHA MATEPUHCKOM
IJIaThl YEPE3 KOTpr}o o0ecreuyrnBaeTcsi 0OMEH JaHHBIMU C LEHTPATBHBIM|TPOLIECCOPOM
Y OTIEPATUBHOU MAMSATHIO.

Cawmoii nmepBoii muHOM uctosnb3oBapmieiics B IBM| PC 0pi1a XT-Bus, ona umerna
paspsaHOCTh Sbit maHHBIX 1 20bit agpeca u padorana Ha yactote 4.77MHz. [lanee
nosiuiiack muHa ISA (In y Standart Architecture — apxurekrypa

MPOMBIIIIIIE TaH/apTa), COOTBETCTBEHHO OHA UMENA STHOCTH 16bit/24bit u
pabordna Ha yactore 8MHz. [TikoBas mporil COCTaBJIsJIa Yy Th
oosbiie 5.5MB/cek. DToro 0os€e uem XBaTayio g OTOOpaKEHUS TEKCTOBOM
MH()OPMALIUK U UIP C LIECTHAIIATULIBETHON rpa)UKOM.
JlanpHEeHImIM peIBKOM siBuock mosieiaeHue muasl MCI (Micro Channel Architecture)
B HOBOH ¢epuu kKoMibioTepoB PS/2 dupmer IBM. Ona yxe mmena pa3psiTHOCTb
32bit/32bit 1 MMKOBYIO MPONYCKHYIO crtocooHocTs 40MB/cek. Ho To O%Hyj: BO,
uro apxurekTypa MCI saBusitack coOcTBeHHOCTBIO (prupMbI IBM mobyfiiiio ocranbHbIX
MPOU3BOAUTEINIEN UCKATh UHBIE ITyTH YBEIUYCHUS MPOIYCKHOW CITIOCOOHOGTH OCHOBHQIO
KaHaJIa JOCTYyIa K BUJICOAJAINTEPY.




C nostBreHneM 486 mpoueccopoB, ObLIONIPEIEKEHO MCIIONB30BATh IS MO IKII0YEHHS
nepuepUHBIX|y CTPOKCTB JIOKAIbHYIO HIMHY CAMOIO IPOLECCOPa, B PE3YIILTATE
poaunack VLB (VESA Local Bus — nokanbHas muHa crangapta VESA). Pabotas Ha
BHEIIHEN TaKTOBt_)ﬁ 4acTOTE Mpolieccopa, KoTopas coctapisiia oT 25MHz no SOMHz, u
uMes paspsaHocth 32bit, mmHa VLB o0ec eqHBéma MUKOBYIO ITPOITYCKHY
criocoOHOCTh 0Kk0Jio 130MB/cek. DToro yxe ObLI0 O0JIee YeM JOCTATOYHO JIJIst BCEX
CyIIIECTBOBABIINX HPHIOKEHNI, TOMUMO TOIO BOBMOKHOCTD HCIIOAB30BAHNS €€ HE
TOJIBKO JIJIS1 BUICOQIamTe aTMYKE TPEX CIOTOB MOAKIIOYEHUS U 00eCTICUeHUE
00paTHOM C (VLB npeacrapiseT cod OCTO eltie oauH 116
KOHTaKTHBIN pa3beM 3a CI0TOMSA) rapant W el TOCTaTOYHO JOJTYIO KU3Hb U
MOAICPYKKY MHOTUMH MPOU3BOANTEIISIMHI YUIICETOB [T MATEPUHCKUX TLIAT, U

IpoOJIEMAaTHIHBIM M3-3a YPE3MEPHO BHICOKOI HAarpy3KH Ha Kacka
npoieccopa (Beb OOIBIIMHCTBO YINPABIAIOMINX Henel o ¢ VL
HaIpsAMYIO, 0€3 BCAKOM Oydepuszanuu).

I ICHTPAJILHOI'O



Jlanee 6bu1a paspadorana muna PCI (PeriferalFComponent Intercon
00bEIMHEHNE BHEIIHUX KOMIIOHEHTOB) TIOSBUBILIAACS, B IIEPBYIO 0YEPEdb, HA
MAaTEPUHCKUX IJiatax ajist mpoieccopoB Pentium. C ToUkM 3peHUst MPOU3BOIUTEILHOCTH
Ha maTdgopme PC BCE OCTAJIOCh I10 MPEKHEMY —+ IPU TAKTOBOM YacToTe IrMHbl 33MHz
u pazpsaHocTu 32bit/32bit oHa obecnieunBaa HHKOBy}o IIPOITYCKHYIO CIIOCOOHOCTD
133MB/cek, cToibko ke ckoabko u VLB. OnHako oHa Oblia yjo0HEee U B KOHIIE-KOHIIOB
BbITeCHMNA MUHY VLB 1 Ha MaTepHHCKUX ILIaTax Jijis IPoLECCOPoB Kiaacca 486.

C nosiBJI€HHEM MPOIECCO tel Pentium II, ¢pupma Intel pemmna caenats OTACIBHYIO
IIUHY JUIS T CKOW I10JICHCTEMBI, HECKOJIBKO MOJIEPH Basia mHy PCI,
obOecrnduniia HOBOM MOJTYyYUBIIEHCS IIIUHE OT 14 TOCTYTI K ITaMSTH C TTOACPHKKOM
HEKOTOPBIX CHEU(PUUECCKUX 3alpOCOB BUIC0aanNTEepoB, U Ha3Bala 310 AGP
(Accelerated Graphics Port — yckopeHHblii rpaduueckuii mopt). Pa3psaaHocTs MIMHBL
AGP cocrapnser 32bit, pabouas gactora 66MHz, moanepKuBaOTCs PEKUMBI TIepeaun
JaHHEBIX 1X, 2X, 4%, 8X, B 9THX pekHMax 3a OJUH TaKT IIePEIAlOTC COOTBETCTBEHHO
OJIHO, 1B, YETHIPE MM BOCEMb 32/pa3psIHbIX CIIOB. IIMKOBas IPONYCKEAMC OCTh
B pexxuMe 1x — 266MB/cex. CoBpeMeHHBIE BUICOIUIATHI BBIITY CKalOEC €
unrepdeiicamu AGP 8x, ¢ mpomyckHOl cmOCOOHOCTRIO 2,1 T'0aifT/c COOTBETCTBECHH







KpoMe IIHHBI JAHHBIX, BTOPOE Y3KOE MECTO JKIOOr0 BHIC0aIANTEPA —\3TO MPOITYCKHAS
crocoOHocTh (airi. bandwidth) mamstu camora Buneoanantepa. Jleo B ToM, 94TO IpH
BBICOKHX pa3pelICHUsIX U OO0JIbIION TITyOWHE BETA /111 OTOOPAKEHUS CTPAHUIIbI SKpaHa
Ha MOHHUTOPE Hed_6xoz[HMo MIPOYUTATh BCE 3TU JAHHBIC U3 BUICONAMSITH

peo6pa3o0BaTh B @HATOTOBBII CUTHAN KOTOPBII JTIOUJET HAa MOHHUTOD.

Bo3bMeM 00beM\0IHOM CTpaHMIIBI SKpaHa Ipu pa3pCHI€HI/II/I 1024x768 TQUek u
riy6une nera 24bit (True Color), 3To cocTtasinser 2.25MB. Ipu yactore Kaapos 7501
HEOOXOAMMO CUUTHIBATH 3 paHUIly U3 TTaMsITH BHAeoaaanTepa 75 pa3 B CEKyHY,
pUYeM HU aThCsl, HU MIPOITYCTUTh ITUKCEb HEJIb3S OBaTE€JIbHO HOMHUHAJIBHO
notpeGHas MpoNyCKHasi CHOCOOHOCTh BUJIEQ JUTSL TAHHOLO pa3penieHus
COCTaBJISICT MPUOIUZUTEIIBHO 1 ,

s paspemeHmI 1600x1200x326uT ripH TOM 7K€ 4acTOTE KaJpoB 75111, HOMMHAIBLHO
oTpe6GHAs IPOITyCKHAs cocTaBIdeT yxe|550 MBaiit B cexyHIy, A1 CpaBHEHNS,
nporeccop Pentium?2 mmen MIKOBYO0 CKOPOCTh padOTHI ¢ MaMITh 528Mb B cekyHy.

[Ipo0sieMy MOKHO OBLIO pEIATh BOSKQ — JIMOO HCIIOJIb30BATh CIIE b TIbI
Th U3 Hee, JI100

IHaMsTH, KOTOpI)IC IIO3BOJIAKOT OI[HOBpeMCHHO ABYM YCTPOI/ICTBaM 9

CTaBUTh OYCHb 6I)ICpr10 IHaMsATh.




OBICTPBIM CTPAHUYHBIM JOCTYIIOM) — OCHOBHOM THIT BUICOIIAMSTH, NICHTHIHbIN
UCIIOJIb3YEMOM B CHCTEMHBIX I1aTax. MICHOIb3yeT aCHHXPOHHBIN JOCTYIl, TP KOTOPOM
YIIPaBJISIOIINE cﬁ_rHaJn,I ’ECTKO HE MPUBSI3BaHbI K TAKTOBOM YaCTOTE CUCTEMBbI. AKTUBHO
MIPUMEHSIICA TpUMEPHO 110 1996 T. :

VRAM (Video RAM — Bue0oO3Y) — Tak Ha3biBaeMas JByX-nopToBas DRAM. Dtot
TUI TaMSITH 00eCTIeunBac TyI K JaHHBIM CO CTOPOHBI CPa3y JIByX YCTPOMCTB, TO
€CTh €CTh B OCTb OJIHOBPEMEHHO NHCATh TAHHBIEC B -T00 STYCHKY MaMsITH,
Y OJJTHOBPEMEHHO C 3TUM YUTATh JTaHHBIC U3 “HUOY/Ib COCEIHEN STUCHKH. 3a cUeT
ATOTO MO3BOJISIET COBMEIIATH BO\BPEMEHH BBIBOJ M300paKEHUS Ha SKPaH U €ro
00pabOTKy B BUIEONAMATH, YTO COKPAIAET 3aePKKU [PH JOCTYIIE M YBEIMIUBAECT
ckopocThk paboThl. To ecth RAMDAC M0keT cBOGOIHO BEIBOAUTH HA 9KPaH MOHUTOPA
pa3 3a pa3oM IKpaHHBIN Oy(ep HUHYTh HE MEIIasi BUICO YUITY OCYIICCTBIISATh KaKHe-

60 MaHuMyIsAuUK ¢ gaHasiME. Ho oHako 1o Bee Ta ke DRAMu ¢ C € HE
CJIIMIIKOM BBICOKAs. |

R




WRAM (Window RAM) — Bapuantr VRAM, §yBenuuennoi Ha ~25 % npoiry CKHOM
CIIOCOOHOCTBIO | MOAICPIKKON HEKOTOPBIX YacTO IPHMEHSEMbIX QYHKIHI, TAKHX KaK
OTPUCOBKA MIPUPTOB, epeMelieHrne 0JI0KOB U300pakeHus u T. 1. [IpumMensiercs
MPaAKTUUYECKU TOJiLKo Ha akcesiepatopax gupmsl Matrox 1 Number Nine.
Buneoamantepsl MOCTPOESHHBIE C UCIIOJIb3 BaHHei\/I JAHHOTO TUMA MaMsTH HE UMEIOT
TEHCHIIUY K IMaJEHUI0 IPOU3BOAUTENLHOCTH IIPH)| YCTaHOBKE OOJBIINX PA3PCIICHUH 1
4acTOT OOHOBJIEHMS SKPAHA, HA OJIHO-IOPTOBOH K€ MaMATH B Takux ciydasx RAMDAC
Bce OoJplIee BpeMs 3aHU [IIMHY JOCTYyTa K BUACOMAMSITH U ITPOU3BOIUTEIHLHOCTD
BHJICOQAIIT JKET CUJILHO\yIIaCTh.

EDO DRAM (Extended Data Out DRAM — nunamuueckoe O3Y ¢ paciinpeHHbIM
BPEMEHEM YJIEPKAaHMs! JAHHBIX HA BHIXOME) — THII MAMSTH C 2JIEMEHTaMU
KOHBEHEPH3AIIMH, MO3BOJIAFOIIHIAHECKOIBKO YCKOPHTH OOMEH GJI0KaMH JAHHBIX C
BHJIEONAMATHIO IPUOIU3UTENLHO Ha 25 %.



DDR DRAM (Double Data Rate) — Bapuant SDKAM C IIepeaaye JaHHbIX MO0 ABYM

(poHTaM CUTHaJIa, MOJIy4 pe3yJibTaTe yABOCHUE CKOPOCTH paboThl. JlanpHeliee
pa3BUTHE I HCXOJIUT B BUJIC OUYEPEIHOIO YINIOTHEH CJia MaKeTOB B OJTHOM




OnNamaTb

SGRAM (Syneghronous Graphics RAM\— cuHXpOHHOE T koe O3Y) BapuaHT
DRAM ¢ cuHXpPOHHBIM gocTyioM. B npuHiune:padora SGRAM mnoiaHOCTIO
ananornyna SDRAM, HO JOMOIHUTEIBHO MOIAEPKUBAIOTCS €Ie HEKOTOPhIE
crenuduueckue\ GyHKIUN, THIIA 6JI0KOBOI U Maco4HOi 3anucy. B otaudue or VRAM u
WRAM, SGRAM sBisieTCa OHO-TTIOPTOBOM, OJHAKO MOXKET OTKPHIBATh ABE CTPAHUIIBI
NaMSATHU KaK OHY} IMYJIHUPYSI ABYXIOPTOBOCTh JPYTHUX THUIOB BUACOIAMSTH.
MDRAM (Multibank DRAM — mHoro 6aukosoe, O3Y) — Bapuant DRA
paspaboTanHbIii pupMoii MoSyS, OpraHM30BaHHBIN B BUIE MHOKECTBA HE3aBUCHMBIX
6arKoB 00beMoM 0 32KB Kkas/plii, paboTaOMIX B KOHBEHEPHOM PEKHME.

3HA4YUT TGOpGTI/I‘ICCKH MOZKHO HOI[I[Gp)KI/IBaTB a0 4 Takux KaHaJIOB, OO0€CIICYNBAasi1

MaKCHMAaJIbHYIO0 MPOIYCKHYI0 ciocoOHOCTh'B 6.4GB/cex. Munyc sToit nam&'{ﬁ%&
HY>KHO YATAaTh UHPOPMALMIO OOJbIIMMU OJIOKaMU, MHAYE €€ MPOU3BOAUTEIBHOCTh

-

PE3KO IMagacT.
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