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BbfAeneH B BHAeonaMRT~ VRAM OT.,qenbHblH 6aHK, 4TO, ao-nepsux., 
YTpa~BaeT ee eMKOCTb, BO-BTOP~X. ycnO>l<HReT nonY4eHHe nony-
TOHOB R, G, B, Heo6xOA~MbIX Anfl pean~3,q~HH <i>OHÓB~IX nOACBeTOK. 

BHAEOAHcnIlEt\Hblf1npOIlECCOP TMS991B (VDP)
I~I 

BBE,QEHHE ..~ 

B 6HC 9918 ~cnonb30BaHa rH6p~AHaR C~CTeMHafl a~x~TeKTypa, 

pean~3YlOl1\aR AOCTOHHCTBa 060HX HanpaBneH~~. B ee OCHOBY 3AeCb 
r: \ 

.HCnO~b30BaH~e B C~C+eMaX c60pà H o6pa6oTK~ ~~~opMá~~~, 'a TaK~ 
nOnO>l<eH MeTOA ~HAeKCHpOBaHHfI, ~cnonb3YlOutH~ MHorocTyneH4aTYIO~e B C~CTeMax aBTo~aT~~~CKoro ynpaBneHHR ~BeT~~X Á~chneeB . 
KóCBeHHYIO aApeca~HIO. VDP ç~Aep>l<HT 8 per~CTpOB (Ro~R7) AnR YCTac oacrpoeua cnocoõôa <i>opMJ;1pOBaH~R ~306pa)l(eH~R HaXOAwr Bc'e"'6oJ1b-'(r. ~II.~, I ~ "~I ~ '"~~ " \1 ,11 

HOB-K~ pe>l<~Ma, 3aAaH~fI 6a30BblX aApeCOB Ta6m1~ Ha~MeHOBaH~H 06beKrnee paCnpOCTpaHeH~e. 3TO CBR3aHO He TOnbKO C B03MO>l<HbcTb~6onee 
• . \W a 1 I t. TOB, Ta6n~4 ~BeTHOCT~ ~ Ta6n~~ 06beKTOB, Anfl 3aAaH~fI ~BeTa eAHHarnRAHOrp rpeACTaBne~~R o6pa6oTaHHO~ ~H<i>opMa~~~ B B~~e ~pa<i>~~' 

H~~ ~ HyneH, a r aioee cTaTycHbl&1 .perac'rp , Bce onepauua B VDP auKOB ~ r~CTOrpa;MM, HO' ~ C. HCnOn~30B,aH~eM, BO-n'epBbIX, ~BeTHbIX 

nonHRIOTC~ Ha 4aCTOTe 10 Mr~ OT BHeWHero KBap~eBoro reHepaTopa Qr eneaouarocoe AFlR MOAen~pOBáHJ;1R pa3nlll4HblX npO~eCCOB, ~OIl.',BTOp~(X:,
 

K~3'í< Cpe"QCTBO ,OTna,qKH ,1-1 KOHTpOnR 'paõoru CaMI1X C~CTeM', ynpaBJ1~K5-" ,<
 Ip~c~l/. nepeAa4a ~306pa~eH~fI ~AeT Ha 4aCTOTe 5Mr~. tDP HMeeT 

L1t~x "3T~M~ npO~eCCaM~. '" ~ Tp~ 8-pa3PflAH~e W~H~ AaHH~X. nBYHanpaBneHHafl W~Ha co CTOpOH~I 

On~Cbl~aeMbli1 RGB-'KOHTpOJ;lnep npenuaauaveu Am:t ynpaBneH~fÍ ~B'eT ynpaBnflJ:OllleH MHKPO-3BM npeAHa3Ha4eHa Anft YCTaHOBKH pe>l<~Ma VDP 

HbIM~: Ten.e,MOH~TOpat'1ks, BXOARlll~MI::1 B CÔCTaB C~CTeMbl aBTOMaT~~eçt<brp' 1.<1 3arpY3,K~ ,qaHHbIX B VRAM, C4HTblBaHHfI CTaTYCHoro per~CTpa H AaH

YflpaBneH~R,' .cõopa J1 o6pa6l:)TK~ ~H<i>opMa4~~ Ha YCTaHOBKe ".KP~OH". ·HbIX VRAH B onepauunx C M~KPO-3 BM. Co CTO~Hbl VRAM no WHHe AD 

Baaoaux 3neMeHTOM RGB-KOHTPOnnepa RB~ReTCR B~AeOA~Cnne~Hbl~ ~PO- nepenasrrca anpec -,,~ Aa.HHble np~ sanaca HH<i>opMa~HH B V-RAH ~ YCTa

LteCCOp 6HC 'TMS99'lB/l /, n03BOnfllOlll~~: 1° ',' 

,t: 
HaBÍ1~BaeT'cR anpec np~ r eaepauau H306pa>l<eHHR. lll~Ha 'RD npenuaaua

a/ 3Ha4~TeJ1bHO CO~paTWrb eMKOCTb B~AeO~aMRT~ (VRAH) .W õohee' 4eH~ AnR np~eMa AàHHblX np~ r euepauua H306pa>l<eH.-.R ~ npH C4HTbl
BaH~~ AaHH~x VRAH B onepauaax C M~KPO-3Bt1. VDP opaearapoaaa Hapa~HOHanbHO ee ~cnonb30BaTb no cpaBHeH~1O C YCTPO~CTB~M~ 3T~

ro T~na, 'B~nO~HReM~M~ Ha 3neMeHTax Mano~ ~ cpeAHe~ ~HT~rpa~~~; 
I 

to nru 
.IJ ~ 6/ 3Ha411TenbHo ynpOCT~Tb ~ oAHoBpeMeHHo CAenaTb 6onee'~~6~~M' I
 

ynpaBneH~e npo~eccaM~ C03AaH~fI ~ npeACTaBneHHfI pa3Hoo6pa3Ho~ 
l~
 

BHAeo~Het>op'Ma~~'~, 4TO, B CBOIO 'ouepens , np~BOA~T K "COKpallleH~1ó. V'
 

o6beMa~o6cnY>l<~BalOlll~x nporpaMM ,11I BpeMeHH HX ~cnonHeHHR, - oeo
>"
 \ 'to I
 

6e~HO ~a>l<HOM <i>aKTope B C~CTeMaX peanbHoro BpeMeH~. 

~. 

T.

Ao. A. ~ -I II J< I . ...u 1 I.i~ Z ~31 ~. I I 

~_ III)'IIUS 

'" "'--~~,,~ 

M-Bl1S 
~

~ IRES6HQ, npeAHa3Ha4eHHble AnR ynpaaneuaa teneMoHHTopat-:'~, KaK npa

B~no ,c:O\.leTa~T CHCTeMHble apxarex'rypa ABYX THnoB/2/: 06beKTHO- '" ,
 
op~e'HTHp'OBaHHble H apXHTeKTYPbl ,C pa3BI4TO~ VRAM.
 
""" 'B,P6~~KTHO-OPHeHTHPOBaHHbIXCIt1'CTeMax B n3Y HnH VRAH ,He6onbU!Ol1 

'i' eMKOOTH ~pa~HTCR~ ~a6op rp9<i>H4ecKHX 3HaKOB /B nepBOM cnY4ae Ha~ 

I.. 50p 4>,~KCk1POBaH/. nepeMellleH~e 06peK'tOB no ABYM creneuax CBOpOAbl 
OCYllleCTE3nReT.CR nYTet-:1 ~3MeHeHH~ Aa 1-;1 HblX, 66 HX KooPA~HaTàx/B pe>

!! 
rucrpax 'Bepi"~KanbHbro\~ ropaaouraru.uor-o nonoxenaa /6HC MC6~47/ /2/ , 

~ 

~n~ >l<e nYT~M H3MeHeH~R COAep>l<a~~fI cO~TBeTcTBYlOllle~ R4e~KH T~6 L-_B_ 
~ 

n~~bl ", onpenenaoureã MeCTO AaHHoro o6beKTa Ha axpaue /6HC TI1S9918'i. S 

C~~,TeMbl C pa3B~Tol:1'VRAM, Ha~6onee 4aCTO ecr peuaotuaeca B KOHT..:

ponnepax- noenurecreyouiero noKOneI::Hú:t!J/, OCHOBaHbl Ha MeTOAe npa

,Moro oTo6pa>l<eH~R 'AaHHblx YRAH • .,/J.nR ~3Met;te,HHR COAep>l<aH~R ~366p'a


}l(et;l~R 3f\eCb 09HOBnRIOTCft COOTBeTCTBYlOllll:1~~ CTpOJ<~ B VRAM. [lpoc'to'te I'
 

H3MeHeH&:Hf ~396'p'9~eH~R TaK~M cnocoõox Aen'àet 3.T~ c~cTét.tbl npHBrle

KaTenbHblMH, HO np~BoA~lf- K pe3KOMY Bo~paçTaH~tO' eMKOCT~" V,RAM, CH\.1

}Ke.H~1O 6blçTp~AeHCTB<~R VI õonee rpOM03At<:OMy' ,MaTeMaT~4écKdMY ..opecne


Pac . l 4eHIliIO., Ka« np'aB~•.fld\ ',gnfl Ka>l<AOrO H3 rpex O~HOBHbl~ ~BeToB 'R,. G, 33 
tt : 3'~2? d ~ r d 

K... 
, l.>.:rov"l 

.(1, Ut.!.ó ......'I. 
. I 

. .. ,:.~.~:i:JaQ~r-"_ 
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\ ~cnonbSOBdH~~, VRAM À~HaM~4eCKoro T~n~, AnR ynpaBneH~R KOTOPO~ 

~MeeTCR ':Iom-lbl~ 'Ha'6op ynpaBJ:1RIPll\~X IP~H. BblXOA ~NT (VDP), ecnu OH 
paspeweH, CTaHOB~TCR aKT~BH~M BCRK~~ pas nocrie Bb~npO~SBeAe~~R 

nocneAHe~ CTpO~ KaApa, 4TO AaeT BOSMomHOOTb AnR M~KPO-3BM C~H-~ 

XPOH~3~pOBaTb nepe~H~4~an~sa4~~ VDP C pereHepa4~e~ ~so6pameH~R. 

B VDP MomeT 6~Tb ~CTaHdBneH OA~H ~S Tpex OCHOBH~X pem~MOB: 

06beKTHbl~ I rpa<p~4eCK~~/; MHOrO'4BeTHbI~ InOJlyrpa<p~4eCK~~1 ~ TeKCTO
rpa<p~4ecK~~. Pem~M Sprtte, npeAHa~Ha4eHH~~ B OCHOBHOM AJl~ y~e6Ho~ 

AeMOHCTpa4~GH~b1X 4ene~; 8 AaHHO~ pa60Te'He ~cnonbsyeTCR. 

BnOK-CXEMA RGB~KdHTPOnnEPA 

Ynpa8neH~eRGB-KoHTponnepOM Ip~c.11 ocy~ecT8nReTCR M~KPO-3BM
 

-repes 061l\YKY W~HY C~CTeMbl M-BVS, ~Me~~YKl 16-paspRAHYt6 anpecuyo
 
WIdHY, e··paSPRAHY~ UJ~HY AaHHblX ~ 1O ynpaanmounix n>~H~~" BKn~4a~

~~x 4TeH~e-3an~cblnaMRTb-nep~<pep~R, DMA-onepa4~~, nbr~KY READY
 
~ ap6~Tpam M-BUS. TaKoe BKn~4eH~e RGB-KoHTponnepa B c~tTeMY
 

AaeT BOSMomHO'CTb H'ecKonbK~M MII1KPO-3BM nepeAaBaTb cB6~ ~H$opMa


4~~ Ha 3KpaH TeneMOH~Topa, B~nonHRTb CBO~ KOHKpeTHY~ <PYHK~~IO
 

np~ B~syan~3a4\11\11 cnomH~X o6beKToB. 
VDP nOAKn~4e'H K' M-BUS no cxene Hemo r y-Happed ,' ,QOC~o~HcTBa \
 

raxoro BKn~4eH~R, AalO~ero BOSMOY.<HOCTb :.1CnOnbSOBaTb I<OMaHAbl AnR
 
o6pa~eH\I1R K n~MRT~ npHpa60Te c n~p~<pep~e~, W~pOKO ~SBeCTHbI.
 

,QnR 'peanaaauu« RGB-ynpasfleH~fl co CTOpOHbl M~KPO-3BM aaeneuu
 
nonoruurrens usíe 3n,eMeHTbl*: oeruc'rp YCTaHOBK!I1 péY.<~Ma Ri, peracrp
 
4BeTHOCT~ R2; BblnonHeHHblA Ha ~~yx Kopnycax 155 pn1, Kamij~~ ~s
 
KOTOpblX conepsorr 4eTbipe 4-pasPRAHbIX peracrpa . ,QaHHble B RI J R2
 
nocTyna~T no o6~e~ W~He, 4epes ABYHanpaBneHHbI~ Apa~Bep DR, ynpaB

neH~e~- 4epes Aew~<ppaTop aApeca D.
 

$opMaT per~CTpa RI ~MeeT cneAY~~~~ B~A:
 

Do - MHoro4BeTHbI~ IndnYrpa<p~4ecK~~1 peY.<~M;
 

Dl - o6~eKTHbI~ Irpa$~4ecK~~1 pem~M;
 

D2' - TeKcT0-rpa<p~4ecK~~ pe}!(HM;
 
D3 - Bbl60p OAHoro ~s ABYX Bap~aHTOB 4BeTHocT~;
 

D4+D7 - kQA 4BeTa Hyne~ B !eKCTo-rpa<p~4ecKoM pem~Me.
 

npOrpaMM\IIpOBaHHe pemHMa OCYll\eCTBnReTCR san~Cb~ eA~H~~b1'8 co
oTBeTcTBY~~H~ paspRA RI' KOA B b4fD7 cooTBeT~TByeT cneA~~~~M 
~eTaM ICM. Ta6n~4y/.
 

Ilepevacneuuue B raõnaue 4BeTa BocnpO~SBOARTCR txeMo~ R-G-B
 ti 
np~ D3(R I) = O H RBnR~TCR OCHOBHblM ~a60pOM. CneAy~~~e 16 UBeTOB 
MorYT 6blTb 3anporpaMM~poBaHbl nnn cneuaane aax ueneã ~ socnpoaa
aenenu ~lP~ D3(RI) = I IF?XOA A4 cxexa R-G-B/. 't 

I 

B urra'rnox HCrrOJIb3UBaHlUi VDP rtpn paõo re . na BXOP; TeJIeaHTeHHbl 
3TH srrexerrru cxenu ne TpeõYloTcH. 

4 
1 

/,. 

TáÕJIHIJ;á
::

DS D4 

. \ 

o O - -qepHblH 

O - TeMHoKpacHhIH. 

O - xpacnuã 
~. 

- cne-rnoxpacnsrâ 

O O - aHHJIHHOBbIH: 

O - :».<eJITbIH 

O - CBe TJIO)KeJITblH 

- TeMH03eJIeHblH 

O O - 3eJIeHblM 

O - cBeTn03eJIeHblH 

,0 - IJ;~aHOBbIH 

.... CB'eTJIOIJ;HaHOBbIH 

o O - CBeTJIQcHHHH 

O - CHHHH 

O - CepbII1 

ÕeJIbllI 

C~rHaJlbl- ynpaaneuaa Rl..;.R4 ~,MUXl +MUX3'8Mpa6aTbIBa~'JTCR 6ndKoM 
M~KponporpaMMHoro ynpaBneH~R ~~U, COCTOR~ero ~s AByx,9-paspRA
HlilX xoopnaaa ruax C4eT4~KOB X, Y, ynpaansnouiax coor ae'r c r ayouteâ 
M~KpocxeMO~ PROl1 (SS6PTS) c san~caHHo~ M~KponporpaMMó~. l1P,U co
Aepm~T TaK>Ke xo-maoarop '521 CA 1 AnR 8blAeneHH'f1 '~S aaanor-oaoro Te
neB~S~OHHoro c~rHana c B~xOAa COlWID Ç~HXPOH~3~py~~e~ COCTaQ
nR~~e~ cTpoKa/KaAP, KOTopaR ~cnonb3yeTcR AnR c6poca C4eT4~Ka X 

1 ~ " 

B KOH~e KamÀO~ CTpOK~, ~HKpeMeH"~ROBaHHR C4eT4~Ka Y' nocne reHe
pa4~~ o4epeAHO~~CTPOK~, c6poca c4eT4~~a Y nocne 80cnpO~SBeAe
H~R nocnenueà CTpOKl.1 xaapa . 3TOT >Ke cnruan auaeheu Ha n~4eBY~~ 
naHenb IBblXOA si AnR C~HxpOH~sa4~~ TéneMOH~Topa. !~U B~pa6aTbI

aaer cnruana MI +M3 AnR ynpaane-urn MynbT~nneKC'Opa~-1~ MUXt HillX3 ' 
runa IIOAVl H \IIS nayx" ~ c~rHanbl sa rpYSK~ 4BeTI AaHHble TI-;'TS· 
C~rHan TS ynpaBnHeT Aew~<ppaTopOM 4BeTa B cxeMe R-G-B, B~KnD4afl 

B~XOAW R, G,B: ' 
ai np~ o6paTHoM xOAe ny4a nocne Bocnpo~sBeAeH~H cTpoKa/KaAP; 
61 npu npflMOM XOAe ny-ta B HeaKT'~BHO~ 4aCT~ axpaua ~ ripa re

. \ 

Hepa4~~ 4epHoro 4BeTa B aKT~BHo~ 4aCT~ 3KpaHa.· 

5 
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BI-1AeOnaMHtb vliAM Bbln011HeHa H~ 311eMeHTax 565 PY3 1-1 ~I-1Mee-T op " 
l', 

raHI-13a41-11O l6Kx8. ,U~1K11 oõpàure-ura VDP F< VRAM npJ..1 reHepa41-11-1 8-6J..1':" "
 

TOBO~ CTpOKI-1 c 4aCTOTO~ 5 Mf4 3aK~~4aef ~ ~~3W no O,~ MKC Ka~AaH~ 11 • t,
 
I, " npltt C4I-1TbIB?HI-1I-1 uac r e AaHHblX noc r ynaer no WI-1He RD B VDP, npyr aa \ RD~I-2-l~J-2-L~

:~'~ ;,1 , I . lo 

4aCTb - p cxeMY RGB. T2 ',\ UI'	 U: 
___________---, I	 . ....' _,UaHHble 06 06beKTe aarpyxasrr ca B 'R4, I-1MelOllll-1~ naoannens auã 

sxon/nocnenoaarens auã BbIXOA. ,UaHHble o 4BeTe 06beKTa cuauana lI, 
~ 

" • T1, lã UI	 U:}	 t IItaanacuaaor ca B per.acrp BpeMeHHoro XpaHeHI-1R RS, 3aT~M nepeH~ li']
t " (, .s1b.Ms	 l1--J I f1L----;.I 

'C~C::H B R6, npu 3TQM c r apureü TeTpaAo~ 6a~Ta onpenenaerca uaé r." I I I ' 
éAI-1HI-14, MIlaAwe~ - 4BeT Hy~e~ B reHepl-1pyeMoM 06beKTe. \.	 Lj JI----\ B 3aBI-1CI-1MOCTI-1 OI, Bbl6paHHoro pe~I-1Ma Cl-1rHa11 MZ, ynpaB11HIO,llll-1~ li/' \ I
 

I
MUX2, nOAK11lO4aeT OAHY '-13 WI-1H, A 1-1111-1 B', K BXOAY MUX3, a cur uan 
ir'·... 13	 LI1 ~ M3 nonaer c BblXOAa ~rux3 Ha BXOA cxeasr R-G-B KOA 48eTa eAI-1HI-14' 
,; o~r' M3	 1"1 1----1-111I-1_HY11e~,.onpeAe11HIO~I-1~ OAI-1H 1-13 B03MO~HWX 16 4BeTOB. ~: .'	 I

,UeWI-1<ppaTop 4BeTa B -cxene R-G-B Bbln011HeH Ha MI-1KpOCXeMe PROM 'I·,·
~~~ ~,' " ~	 I L 

/155PE3/, S B~XOAOB KOTOPO~ 4epe3' Tpl-1 MOlllHWX BeHTI-111~ nOAaIOT~H il< R \ 
Hn BXOA TeJleMOHI-1TOpa cl-1rHá11bl R,G,B. nHTb AO,n0J1HI-1Te11bHbIX B,eHTYI ./t J .J-- 

'~
-T.':"'t---------"'-----.ul	 UIi 

11e~ 'c OT~pbITbIM K01111eKTopOM ynpaB11HIOT AI-1CKpen;to~ rpaAa4l-1e~ ap	 I _I\l ' $1'. N3	 /Lj,1~---1.' ..:«ocru R,G',B. Cxeaa RESET auoaõe ruaae r CI-1r:Ha11 c6poca RES A11H	 "I , d I 
VDP '1-1 KOpPAI-1HaTHblx C4eT41-1K9B X, Y, MPU np« nonave nl-1TaHI-1H B KOHT 'I' :/~ I I 

'lI R3	 .--J I "IL ,~ _ 
J .,\801111ep VI npl-1 Ha)KaTI-1~ KHonKI-1 RES j-ra 111-1ú,eBo~ nauena.	 I I 

I	 ;....1__....::.,-_4 (' 
Mt	 I I I

~' 
06bEKTHW~ /fPJ\<1>H4ECKHt:t PE}\{H~V !)

i'~k . Pile.3
 
B 06beKTHOM pe~I-1Me KOOPAI-1HaTHaH ceTKa 3KpaHa I-1MeeT pa3Mep ~r;" .


II~OCTb 32x24, T.e. COAep~I-1T 768 H4eeK, KamAaH 1-13 KOTOp~X ~omeT ;,(j 

EMKOCTb Tap11l-14bl HaYlMeHOBaHI-1~ paaua 41-1C11Y H4eeK 3KpaHHO~ ce,TnpeACTaB~HTb OÔbeKT 8x8 T04eK. HH<t>opMa41-1~ 06, 1-1306pameHI-11-1 pac I
;~ " KI-1, T. e ~ 768 6a~TÇ>B I Ta6J1l-1llbl 48en;IOCTI-1 32 6a~Ta" r aõnauu 06beKn011araeTCH B V~l B BI-1Ae Tpex Ta611l-14 /pl-1c.2/: 

~Oe - 2048 6a~TOB. CYMMapHaR eMKOCTb Bcex ~a6111-14 paBHa 2848 6a~a/.Ta6n~4a HaI-1MeHOBaHI-1~ 06bekToB, Ka~AaH CTp04Ka KOTOPO~ { 1 

l~ " .TOB, YTp npa o6111e~ eMKOCTI-1 NR,AH 16K 6a~TOB ri03i3011HeT aanuca r e COAep~I-1T aApec DAHoro 1-13 B03MomH~X 25& 06beKToB;
 
J " B BI-1AeonaMHTbnRTb pa311l-14HblX 1-1306pa)\{eHI-1~. oa30Bble anpeca Ta611l-14
61 ,a6Jl1-14a 4BeTHbcTI-1, rAe Ka~AaH cTpOKa ~npeAe11ReT 4BeT HY	

"I.r, 3anl1CblBalOTCH B pe r aç rpu R2 ';'I;.4 VDP, n03TOMY AJlR nepexona 01 OA.11e~ 1-1 eAI-1HI-14 BOÇb~1-1 06beKToB; 
Bi Ta6Ill-14a 06beK:roB I conepxauian coõc r aeuuo 06beKTbl" reHe

I ~O(O 1-1306pa~eHI-1H K APyroMY AocTaT04Ho 1-13MeHI-1Tb 6a30B~e aApeca\ o' 
pl-1pyeMble H'a 3F<paH Te11eMOHI-1TOpa.	 I, B cooraer c r eyoumx perl-1CTpax. UI-1K11. C41-1TblBaHI-1H AaHHblX 1-13 VRAM 

r:' 3aKJ1104aeT -re rape 06pa llleH 1-1 H /I-111Iil' <t>a3bl/ VDP K VRAM /Pl-1c. 3a/ • • 
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ai B/.. p. B nepBo~ ~a3e OnpaWI-1BaeTCH TaGJ11-14a HaI-1MeHOBaHI-1~, BO BTOPO~ no

i cTynalOT AaHH~e nOijpe~I-1Ma Spiite /~e I-1Cn011b3YIOTCH/, B TpeTbe~{:.
 C41-1TblBalOTCH AaHHble' Ta611L;1I,rbl 4Be'THOCTI-1 ,1-1 B 4e,TBepTo~ - AaHHble 
, I' h 06beKTa. feHepa41-1R 1-1306pa*eHI-1H Ha 3KpaHe 3aK11lO4aeTCH B nOC11e-	 ~ 

I 
AO,Ba:Te11bHoM CKaHl-1pOBaHl-11-1 Ta6si!f14bl HaI-1MeHOBaHI-1~, r ne nepaaa CTPO-" 

,Ka cOAep~I-1T aApec. o6beKTa, HaxoAH~erocH B 11eBO~ BepxHeM yrnyl'~ 
aKTI-1BHO~ 4aCTI-1 3KpaHa /n031-14~H O, p~c.2/. nOc11eAHHH cTpoKa Ta6

\ .. 11l-14bl onpenenaer aapec oõvexra B npaaoa HI-1~HeM yr11Y axpaua /no
('\ ,31-141-1H 7'67/ o AApec 06beKTa "W I nocrynaer no WI-1He RD B VDP" rA~ 
~ 

nOC11e BblnOJ'lHeHI-1H onepauau H/8 B rper s ea eaae C41-1TblBaeTCH, 6a~T
M/a 

I 4BeTHOC~I-1, a 3aTeM, nOC11e B~n011HeHI-1H M o 8 B 4eTBepTo~~a3e C41-1
~ TblBaeTCH CTpOKa o~5beKTa o B rpe r s eã oaee CTaHOBI-1TC~ aKTI-1BHblM
t 

,s.,o	 '7I,~ , 
r 
li 
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caruan T2' 1-1 6al/tT ~BeTHOCTI-1 aanacuaae r cn B npeABapI-1TeJ1bHbl~ ,pe
r acrp RS /Pl-1c. 3a/. B xouue 4e'TBepTO~ oasu aKTÍIlBHbl Cl-+rHaIlbl TI, 

-T3' onpenertaouure MOMeHT 3arpY3KI-1 AaHHblx B pe rucrp cnaura RI. 
1-1 nepe3àn~cb 6a~Ta ~BeTHOCTI-1 1-13 RS B R6, nOCJle 4erO C 4acToTo~. 

5 Mr~ Ha4HHaeTCR reHepau,I-1R B~6paHHo~ 8-6I-1TOBO~ CTPOKI-1. Cl-1rHaJl 
MZ B 06beKTHOM pe)t{I-1Me ~IIÍMeeT BbJCOKI-1~ ypoae-rs , nOAKJl104aR BblXOA 
R6 -repes HUXZ K BXOAHblM WI-1HaM MUx3' np~ 3TOM MJJaAwaR r e rpana 
nOAKJl104eHa K WI-1He A /~BeT HYJle~/, CTapwaR - K WI-1He B /u,BeT eAI-1
HI-1~/. Cl-1rHaJl M3 B 3TOM peml-1Me Ay6Jll-1PyeT COCTORHHe nOCJleAOBaTeJlb
Hqro. BblXOAa SD perucrpa Rq., nOAKJl104aR K BXOAY AeWI-1<ppaTopa uae r a 
CXeMbJ R-G-H B 3aBI-1CI-1MOCTI-1 OT YPOBHR sn c r apuryio I-1JlI-1 MJlaAWYIO TeT
paAY R6' onpeAeJlRR TaKI-1M o6pa30M ~BeT HYJle~ 1-1 eAHH~~ B B~6paH
HO~ CTPOK€. Aa~H~~ pem~M AonYCKaeT B reHepl-1pyeMoM 1-1306pameHI-1H 
AO 32 ~BeToc04eTaHI-1~. 

AApec T04KI-1 MomeT 6WTb BW41-1CJleH 1-13 COOTHOWeHI-1R (x·a + X) X 

X {Y·3Z fr y), X, Y ~ HOMepa n031-1~1-1~ 06beKTa no rOpl-130HTaJll-1 
1-1 BepT.I-1KaJl/.1; X, y - cMeute~I-1R no rÓpl-130HTaJll-1 1-1 'Bepn1KaJlI-1 OT ne
BO~ aepxaeã T04t<1-1 BH)ITPI-1 06beKTa. 

Pa~1-10HaJlbHOCTb I-1CnOJlb30BaHHR VRAM 1-1 ee rl-16KOCTb npl-1 nOCTpoe
HI-1I-1 M306pameH~~ 3aKJl104alOTCR B tOM, 4TO nOCJle 8WRBJleHI-1R nOBTopRIO
U\I-1XCR <pparMeHTOB /a OHI-1 BcerAa ecTb/ AOCT~T04HO OAHO~ 3anl-1CI-1 
TaKorO'<pparMeHTa B 06beKTHYlO Ta6JlI-1~Y, a 3aTeM 3anl-1CI-1 aApeca 
aroro .<pparMeHTa B COOTBeTCTBYIOU\YIO CTPOKY Ta6JlI-1~bl HaI-1MeHO'BaHI-1~, 

onpeAeJlRIO~e~ MeCTO <pparMeHTa Ha 3KpaHe. 

... 
MHorOUBETHW~ /nOnYrPA<pH4ECKH~ PEmHM/ 

B MHorO~BeTHOM peml-1Me 3KpaH AeJlI-1TCR Ha OTAeJlbH~~ ~BeTOB~e 

nOJlR, 06pasYIOU\l-1e MaTpl-1LJ.Y pa3MepOM 64x48. KamAoe nOJl~ npeACTaB~ 
JlReT c060~ 6nOK, COAepmaU\l-1~ 4x4 T04KI-1. U~eT KamAoro 1-13 3074 
6nOKOB MomeT 6blTb Jl106blM 1-13 16 ·B03MomHbIX. B V~~ C03AaeTCR Ta6
Jl/.1~a HaI-1MeHOBaHI-1~ H 06peKTHaR Ta6JlI-1~a1 I-1MelOU\l-1e eMKO~Tb COOTBeT

/ CTBeHHO 1~2 1-1' 1536 6a~T~B. B HCnOJl~30BaHI-1I-1 Ta6JlI-1~ BI-1AeOnpo~ec
COpOM ec r s OTJll-141-1e OT npenunyurer-o pem/.1M'a.. KamAbl~ Ó6beKT B Ta6
Jl1-14e, KaK 1-1 paHee, I-1MeeT B AJlI-1HY BOC~Mb ~a~TOB, HO B 3TOM CJlY

, -rae í<amAbl~ 6a~T COAepml-1T KO,Qbl ABYX uaeroã. Ilepaue ABa 6a~Ta 
coaepxar KOAbl ~BeTOB -rerupex KBaApaTOB /nQJle~/, 06pa3YIOU\I-1X, 

,. Hanpl-1Mep, 06beKT B JleBOM BepXHeM, yr'ny 3KpaHa/CTPOKa o, CT0n.
6eu, 0/.. CJleAYIOl!\lI1e ABa 6a~Ta ct>0PMI-1PYIOT 06beKT B. CTpOKe 1, Toro 
)l{e c ronõua , a OCTaBW!I1eCR uerupe 6a~Ta epOPMI-1PYIOT 06beKTbl BO 2 
1-1 3 CTpOKax /cToJl6e~ 0/, 3aBepwaR ~BeTHo~ 6JlOK 1-13 2x8 KBaApa
TOS, r.,Qe KÇI>l<AOe none fo.10meT 1-1t-1eTb CBO~ uae r .. 

apeMeHHaR ,Ql-1arpaMMa reHepa~1-11-1 1I1306pameHI-1R B 3TOM peml-1Me 
npeACTaBJleHa Ha pl-1c.36. 

CHrHaJl TZ aKTI-1B/.1Pye~cR B 4eTBepTO~ <pa3e; nponYCKaR AaHH~e 
VRAM 4E;pe3 RS Ha BXOA R6. B KOH~e 4eTBepTO~ <pa3bl r-eaepupyerca 
dlrHaJl 3arpY3KI-1 T3 oerucrpa LtBeTHOCTI-1 R6. B Hot-'leHT tz CTaHO

8 

B~TÇR aKTI-1BHWM Cl-1r~aJl M3, I-1MelOU\l-1~ B 3TOM p~ml-1Me <POPMY MeaHApa
 
'c n~Jlyu,I-1~JlOM B 4eTwpe TakTa. TaKI-1M o6pa30M, KOAW ~BeTo~ CH~4aJla
 

t'~ S:T.apwe~, a 3aTeM 'MJlaAwe~ r rpanu R6 -reoea MUX3 lÍóAalOTcfI"Ha BXOA
é 

AeWI-1<ppa,Topa R-G-B. " . 
, naHHbl~ peml-1M I-1MeeT HeBblCOKoe paapeureuue 1-1 Má>'<eT 6blTb, noneaeu r. AJl~ 3KCn031-1u,1-11-1 OTHOCI-1TeJlb~O HeCJlOmHWX rI-1CTÓrpa~M, n~octwx ~He,. MOHI-14eCKI-1X c~eM 1-1 C006U\~HI-1~, JlerKO 4I-1T~eMWX onepaTopOM c ~ac

I ,CTORHI-1R AO 10M. 
Ham141-1~ B «o-rrponneoe peracrpa -ycTaHOBKI-1 pe)I(I-1Ma RI nae r B03

MomHOCTb peaJll-130BaTb KOM6I-1Ha~1-11O 06beKTHoro 1-1 MHorou,BeTHoro pe
. mI-1MOB, B 4eTblp'e paaa nOBblwalOU\YIO paapeuieuae no Bep",:I-1KÇlJlI-1. AJlfl 

I...:, ~Toro VDP YCTaHaBJlI-1BaeTCR B 06beKTHbl~ pem/.1t-1:( a 'RI - Ê3 MHorD
, - ~BeTHbl~. ECTecTseHHo, 4TO r eneps TaÕJlI-1u,a H~I-1.MeHOBaHI-1~ 1-1 Ta6JlI-1

~B 06beKT~8 TaKlI1e, KaK 1-1 B 06beKTHoM peml-1Me. Pa3HI-1~~ JlMWb B TOM, 
4TO r aõnuua ~BeTHOCTI-1 I-1rHOpI-1PyeTcR, a AaHHble 8 KamAoM 6allITe 
Ta6JlI-1~bl\ oõsexroé TpaKTYIOTCR TaK xe, KaK 1-1 B MHoro~BeTHoM peml-1
Me, T.e. cOAepmaT ABa KOAa ~BeTOB.-reHepI-1PyeMw~ B 3TOM CJlyya~ 

,0pbeKT, 06pa30BaHHbl~ MaTpl-1~e~ '8x8 T04eK, Momei conepxars Bce 
,·16 ~BeTOB s" 4TO n03BOJlReT 3KCn031-1u,1-11O 3Ha41-1TeJlbHO õonee CJlOmHblX 

f. 6 u1-130 pameHI-1I-1. 

TEKCTo-rPA~H4ECKH~ PEmHM. \ 

B TéKCTO-rpa~1-14eCKOM peml-1M~ I-1H<popMau,1-10HHWel nOJlR 6x8 T.q4eK 
o6pa3y~t MaTpl-1~Y 40x24, YBeJll-141-1BaR, Ha 8 nOJle~ no rOpI-130HTaJl~ 
~JlOTHOCTb 3anl-1CI-1 o~beKToB no cpaBHeHl-11O c 06beKYHWM pe*I-1MOM 
/32x24/. 60Jlee nJlOTHaR 3anl-1Cb AOCTl-1raeTCR I-1rHOpl-1pOBaHHeM ASYX 
MJlaAW~X 61-1T npl-1 reHepa~~I-1, 06beKTa. B VRAM c03AaIOTcR.ABe Ta6
Jl/.1U,W: Ta6JlI-1~~ HaHMeHOBaHI-1~ AJlI-1HO~ 40x24 = 960 6a~TOB 1-1 Ta6~~u,a 

.,06beKTOB - 204g 6a~TOB. WTaTHW~ TeKcTo-rpa<p1-14eCKI-1~ peml-1M VDP 
pacnonarae'r 'TOJlbKO, ABYMR ~BeTaM~, Ae~cTBYIOi4I-1MI-1 oÀHospeMeHHo. 

~	 UBeT eAI-1H~~ 1-1 HYJle~ Bcero 1-1306pameHI-1R OnpeAeJlB~TCR per~cT~oM 
Ri VDP, rAe B cTapwylO TeTpaAY 3aHOCI-1TCR KOA u,BeTa eAI-1HI-1~, 

B MJlaAWYIO - HYJle~. HCnOJlb30BaHI-1e ABYX O~TaBWI-1XCR 61-1T' B Ka*Ao~ 

CTpOKe 06beKTaAJlfl KOAl-1pOBaHI-1R ~BeTa He TOJlbKO 3Ha41-1TeJlbHÚ pàc
w~pReT B03MOmHOCTI-1 AaHHoro peml-1Ma, HO 1-1 AaeT PRA ~peI-1MyU\ecTB·1· nepeA ABYMR ~peAWAYU\I-1MI-1 peml-1MaMI-1. 

Ltl-1KJl 06paU\E;fHI-1f1 K VRAM 3aKJl104aeT 'ABe <pa3bl /Pl-1c. 3B/. B' nepaoü
)1 ~4I-1T~BaeTcR Ta6JlI-1u,a HaI-1MeHOBaHI-1~' /pl-1c.4a/. noc~ynMBWI-1~ B VDP ~ 
I 6a~T .1IM' I, nocne ~blnOJlHeHI-1.A onepauua IM· 8, onpenennr anpec nepeo
.r ro 6a~Ta 06beKTa B Ta6JlI-1~e 06beK10B /pl-1c.46/. B KOHQe BTOPO~ 

~4 <pa3bl <popMI-1PyeTcR caraan T1,,3arpymalOU\Vl~ AaHHble B P'4, 1-1 cur aan 
T4, ~II1KCI-1PY~~I-1H COCTORHl-1e ABYX MJlaAWI-1X 6~T B R3. Cl-1 r Ha Jl M2
 
B TeKcTO-rpa~1-14eCKOM pe~I-1Me l-1~eeT HI-13KI-1~ YPoBeHb, nOAKJl104aR,
 
K HUX3 4epe3 MUXZ WI-1HY A, rAe MnaAwaR TeTpaAa COAep)l{I-1T KOA u,Be

Ta HYJle~ 1-1 npOrpaMMl-1p~eTCR .npl-1 rCTaHOBKe.~emI-1Ma B RI, cTapwaR,
 
onpenenaouiaa ImA user a e,QI-1HVJu" nanaerca BblXOAOM t'IUXI.
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PHc.4 

Ha BXOA MUX] nOAa~TcR AaHH~e c perHcTpa RZ' cOAepma~ero 4e
T~pe 6aRTa QBeT~ocTH. KOA B R3, 3anHcaHH~R npH C4HT~BaHHH ABYX 
MnaAWHX 6HT, onpeAenHT OAHH H3 4eT~pex 6aRToB QBeTHocTH eAHHHQ, 
çooTBeTCTBY~~H~ AaHHoR cTpoKe 06beKTa. reHepaQHR CTpOK~ 06beKta 
Ha4HHaeTCR c MOMeHTa tZ. CJ;1rHan M3 Ay6nHPyeT, KaK H B 06bel<THOM 
pe>l<HMe, nocnenoaarens auã BblXOA I AaHHblX sn penfCTp~ CABH ra R4, 
nOAaBaR Ha BXOA AeWH~paTOpa QBeTa CXeM~ R-G-B B 3aBHCHMOCTK OT 
YPOBHR SD KOA QBeTa HyneR HnH eAHHHQ. OAHOBpeMeHHO aKTHBHpyeTcR 
curaan M], HMe~HR Q>OPMY MeaHApa c nOnYQl-'lKnOM B TpH TâKTa 1-1 no
Aa~~HR Ha BblXOA MUX] cuavana KOA crapureã r erpanu , 3aTeM MnaA
\weR OAHOrO H3 4eTblpeX 6aRTOB QBeTHçCTH. TaKHM 06pa30M, e,QHHH4b1 
B Ka~AOR CTpOKe 06beKTa 6x8 MOrYT HMeTb ABa pa3HblX QBeTa H BO
ceMb.QBeTOB npH reHepaQHH 06beKTa nonHoCTb~ /06beKT N, pHc.4/. 

TaKoe peweHHe KOAHpOBaHHR QBeTa B KamAOM H3 960 06beKTOB 
B C04eTaHHH c 60nee nnOTHoR 3anHCb~ an$aBHTHo-QHQ>POBOR HH$opMa
QHH, AenaeT TeKcTo-rpa~H4ecKHR pemHM BeCbMa YHHBepcan~~~M, npH
rOAHblM AnR cnom~.blx rpa~H4eCKHX nocrpoeaaã , paauooõpaauux MHeMO
cxeM H MOAeneR. 

KOHCTPY~THBHO RGB-KoHTponnep eunonaea B õnoxe 1H. 

ABTOP BblpamaeT npH3HaTenbHOCTb E.A.AoHQY 3a BHHMaHHe K pa
60T~, A.n.CycnoBY 3a TeXHH4eCKY~ nOMO~b. 

, o 
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