5.4. TYNO! ENTOAQN

O gvtolés tov emaedov sLPPATIRTG L eV LROPEL KaTd RPpOSEYyLoT Vi YupLeToby a8
800 opddec: cviodég yevixhg xpACTS KA1 evIOMS Ed1kNg xpons. D rupddsiyua, q 1€0vo-
e petakivnong Sedoptvay oF i pnyavh araiesltal oyeddy and dkeg 11 soappoyic. O
EVTOREC EIBLKNG 1 pIIGTIS £x0uy TokY hydtepss spappoyés. Mo mapadeiype, n eviol) MOVEP
Tou 63000 amofngelel to meplexdusvo svidc karayopnti D os ahinhodadoyixd byte tng
EVTKTS, HE Eva axprotuonointoe byte petald rav byte dedopévev. Alveg epapuoyic propsl
VO Y PTCILOTCLNEO0Y eRO80TIKE QUTH TV EVIOAT KL KEVEVAS HETATAMTTIOTNG BEV mpoKelTaL
7OTE Vi TNV napayayel. (Zopreptinednke pe okomd v eRACrolncn NG EXKOVEVING e
rakldepa nepLospelakd toum gdpoug § hit.) Tig endpevec evotneg Do efetdooups 11g KOPLES
opABEG TV EVIOADY YEVIKNG % pTOTS.

5.4.1. EvToAég Metagpopdg AcSopéviov

H avtiypagpn) dedopévov and wia 8ot o dAAn sivar 1 mio Bacid and dheg 11 At
Toupyis. Avtiypaef anuaivel dnuioopyic evog vEey aviikelpévon, (e 1o 1810 axp1fg potifo
bit pe 1o npotdtero. Avth 1 ypion e MEng "petagopd” sivar kimg fagopeniky and
ouvnBiguévr) yenon othv keBopdovpévn yAdooa. Otav Aépe on éva kotdatnue petagspdn-
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ke and v Eppot ot Zradiov dev svvoolpe 011 éva axpiPée aviiypapo 1ov KoTacTiperog
petapépinke ot Eradlon km 1o wpotétro nopipsive oty Eppob. Otav Adue o1t 10 nepie-
yéuevo g BEong pviiung 2000 petapépbnke o8 KAROLOY KRTEy OPHTY, Y ESGV TAVIA EVVOOUUE
om éva nxpifég aviiypago Snumoupyilnke exel ko 611 T0 TPWIETORO RoPépsIve dnag elval
arny BEom 2000. O evtohég petagopdc dedopévav Be ovoudloviav kodbtepa svioréc Mavn-
ypagng dedoutvav", edhd o dpog "petapopd dedoptvav” fxel Hin kadiepwlei.

To debopéva propodv ve anobnkeutoby oe tokiéc BEaelg, wov S1apEpovy K¢ Tpog Tov
tporo wpoanidhuong tov Affswv. Tpeig quvnOioptveg Béoels sival oe pia ouykekpevn AEEn
HVHUNG, & fvay Xatayopn, i o otoife. H otoifa Bploketal site ot s1dikods kutaympntég
glte ot pviun, eAld o tpdnog npoonéiacns tng Sapépst and tn cuvnhiopévn npocriAaaT
THE uvTinG. Mia mpoonédacT ot pvipn yosiafetar e Siedbuven, evd ketd tv tonobitnomn
gvds otowgeion atn oroife dev npooneddlstar ducoa 1 oroifa. Tng eviokéc pstapopds
dedopévav, N mpotisuon tav mhnpopopdv (dnAadn, n 0iom ev npatdturaY TATPORO-
PUOV) KAl 0 TPOOPLGHOE TV AN popapidvy (dnhadn, 1 02om dmov fa torobetnBel 10 aviiypa-
90) npénel vie keBopllovim site Gueoa site dupeon.

O evtodég petagopis dedoptvav Tpinst vi vrodTlOvouy Pe Kdnoov TpORs Ty Toso-
mra tev dedopéveov mov Ba pstapepfolv. Yrapyovv evioké vin 11 LETapopd TOCOTH TGV
Sebouévarv amd 1 bit péypr ohdxinpn ) pviun. Ing unyovig MEewv otalfepol pixovs, to
nAt00¢ Twv Aéksov oy petaeipovial ouvhdag kalopifetar end Ty eviodn — yia mophdely-
par, EexproTéc eviokés yie T petagopd wiag AéEng kat 1 petapopd potic AEEng. Ot unyavig
AéLeay petufAnton plixovg cuviBug dabétouy eviokés mov xafopilovy pévov Tig Sieubivoeig
TPOEAELTTG KUl TPoCMopol GAAe oy1 tnv nogotnie. H uetapopd ouveyiletm peypr va
eviomiotel éva onuddt téhoug dedopévav ota idia 1¢ dedopéva.

O 680x0 £ye1 wia evrodn yevikng ypfione MOVE, ue dvo avlaipetovg tekections, Omwmg
paiveron oty Ewkdva 5-23. Mropsl vo pstapépe: dedoutva petall xotoyopmtdv, pvihpng,
5 otoiPag onovdimors. Os CPU e Intel éxouv nokd mo nepropispéves evioiée MOVE,
ailé vrdpyouy mokhig téoieg eviodds, ondte elvon ki edd duver 7 peragopd Sslopévav
OMQUOTNTOTE.

5.4.2. AuaBixég MpaZeig

Avadikég mpdkele elvan sxelveg nov auvdudlovv §0o teheationg yia va ddoouv Eve
orotéAecpe. Lyebdy dheg oL pnyaves emmtdon 2 &youy eviohic yie v sxtéieon tpdabeong
KL apaipecns petebd axepaiov. Extog and tong pkpobroloyiotés tav 8 bit, o modiarha-
Swopog Kut n Swipeon ukepaiov sival, eniong, fooés npakeg, Yrofftovue o1t givor me-
pretd va efnyficonpe yietl o vrohoyiotéc SiabéToov svtoddc ampnuikay tpdkewy.

Mua ddAn opade duadixdv mpdfemv elvar ot Aovikég eviokéc (Boolean). Av km vmép-
1ouv 16 hoyikég ouvaptioelg Vo petefintav, hiyeg unyavés emmédou 2 £yovv evroréc Kat
v 1ig 16. N mapdderypa,  syvapnorn mov sroloyiler tqv tipfh AAH@EE (TRUE), ave-
Eaprnta and opisuarta, slval Gyonoty. Av 1o potifo bit e nipig AAH®ET ypaialetat o
xdnowo onieio Tng pnyavhc, uropel arkic va petapspdel exel avrl vo vrohoniotei. Mapdpoix
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emystpnpate sEnyolby yiati e eviokd yio v vhonoinot me cuvapmeng P, 9) = Peiva
uddkov aypratm.

Tpeig evrodég mov LRGP OVY OF MoAMEG pnyaveg eivat oL AND (KAT), or (H), ot EXCLU-
SIVE OR (ATTOKAELETIKO H). Zug unyavig Aéfeov otalfepod pikous, 1 eviokn AND vao-
Loyifgr bit wpog bit 10 koyikd yvouevo 860 opiopdrav piag AMENS, 10 AROTEAEGHE TOL OROIOY
eival emiomne e AEEn. Zuyva urdpyouy, eniong, evtorés yia byte xa Simhéc Aé€ars. [Tapduoeg
ROPATNPNGEL 103 DOLY Ky Y10 Tig GAheg hoyikég npaleic.

Mg enpavixn gpnon ng AND eivar v sEoyoyh bit ond Aéfeg. A fswpfoovue, o
nepGderypa, wa pnyav Alsov pikoug 32 bit dmov anobnkehoviol TECTEME LEPAKTAPEC TRV
8 bit avd MEET. Ag umobiooupe dt1y peraletor va Sexopicovps To delTepo YupaxThpl and T0Vg
(AAo0g TPELC YLl VO TOV TURMCOLHUE dMAiadf, npénel va Snuiovpyiaouys pic AEEn mov va
TEPLELEL QUTOV 10 LupakTipa ota 8 deEidtepa bit (svuypapmapivo deiia — right justified),
xai pmdév ota 24 apiotepdrepa bit.

[Ma va eEayayovpe qutov 10 LopaxTnpa, ECTEAQUNE TNV TPGEN AND & autdy o Yapa-
Kfpa kal of hia orabepd, tov Afyeran pdoka (mask). Tav onozéheaua avtic g npdéng, ta
bit nou 8¢ yperalopaate ahdalovy ae pndéy, nwg Quivetal TopaKaiQ.

10110111 10111100 11011011 10001011 A
00000000 11151131 000G0000 00000000 B (uioka)
00000000 10111100 00300000 00000000 A AND B

To anotédsopun g1 ouviysiy ohiglaiver 16 bit npog ta 6e51d wote v aropovelel o yapukty-
pug oo defid Grpo g AEENE.

Mz onpavrikd £pion) g OR glvan n swoayayl cuvkekpiuévav bit oe ma AéEn, ket
tovpyie aveiBetn g eayeovne. Tha ve ardaboups ta 8 Gelrotepa bit piag Aefng wav 32 bit
1epis va retpdéovue ta vnokowa 24 bit, npate pndeviCoviar pe xprion udokas ta & bit wov
Bedovpe v arAaEoope, Kat ot cUVELELR EICGYETIL O VEOS YOPAKTNHUG UE TNV APAEN OR, OMES
(OIVETEL TEPUKATE.

IOLIOTEE 10111100 11011011 10001011 A

T1TILL3] LHI1I00T 1MLRET11 60000000 B (pdoka)
10110111 10111300 11011011 00600000 A AND B
00000050 00000000 00000000 01010111 C

10110211 10111100 11011011 61010111 (A aAND By OR C

H rpdfn AND teiver v aparpel bit 1, eneidn noté Sev umdpyovv nepoadtepa bit | o10
arotéheaun an’ 6,11 of 0nooviTTeTE ard Tovg 8o Tehsotéous. H npdfn OR teiver va e10Gyel
bit 1, exs1dm vaedpyoov navra tovAdyiotov toow bit 1 g10 anotéisope doa gTov tehegTio UE T
reproootepa bit 1. H npdfy EXCLUSIVE OR, a0 v GARN gEME, eivil cUpueTpik, 1eivoveag,
xoté 10 pEco Opo, va pnv eleyer obte va apaipel bit 1. Avth 1 ovppstpla doov apopd ota bit
1 ka1 0 givon Y prjowun o uepikég TEpUTthaELg — yio napadeiyua, kutd 1y napayeyt "ty odny
apfuov'.
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’ Ou mpirtor unodoyiotég ektehodoay mpakeig Kivntric vrodlactaing kaAdvrag Sebika-
ieg A0710uLKoD, dAMG oipepe nokkol vrokoyiotés, aidikdtepa avtol mov tpoopifovial yia
smc"rnf.towxéq epyacieg, fiederovy evioés xivnrig vnadluotolfc oo eninedo 2 yia Adyoug
TovTnTog. Mepikég pnyavég napéyovv moArd pixm apifpov KIVTTNG umodilastohne, o -
kpotepa o avEnpevn taybinta kay 1o peyehiTepa Yia TEPITTRHGEIS OTOD ypewiletar axpifsia
noAr@v yneiov. O apibuoi kivntig vrodtactoric eketdloviar oo Mapaptue B

5.4.3. Movadiaieg MpéEeig

O1 uovadioies npdEeic ¥pnoiponcioy évav Tehegtéo Ko nopdyouv éva anotéhiopa.
Ene1dt npéne: va xabopiotel pia Sieduvon Mydeepo an’ 4,1t ot1g duadikeg npakelg, ol gvto-
Mg elval pepikés popés mo avvtopsc.

, Ou evrokeg ohiafnong 7 mepioTpogiis Tou mepleyopivon piog AEENs 1 byte elvan mokd
XPMOUEG KaL OLYVE TEAPELOVIAL OF EPKETEC DIUPOPETIKES napariayés. O ohobiioeg slvat
TEplI'IESLg T LETaKIVODY Tu bit mpog To opotepd 1y mpog T Sefid Ter bit mov ohigbaivony répa
omd 7o akpo g AéEng yavoviat Q1 nepiotpopic sivar ohgfnoelg ot onoisg ta bit ®ou
extorifovial and 10 éva axpo enaveppavilovial gto dhko. H epopa petald plag olicbnong
K@ jlag TEpLaTpopils arsikoviletal tapakdra.

00000000 00000000 0C000000 01110011 A
00000000 000C0000 60000000 00011100 OAicnom tou A Sbo bit Sekré
11000000 00000000 00000000 00011100 Iepiotpopn tov A Sbo bit Seid

K_cu ot aplotepés ke o1 Se€lég oAioBNaEL; Kot mEpLoTPOEC sival yphRotues. Av pia AEET 10V M
bit nepioTpanel npog to epiotepd xatd k bit, 10 anotéieoua eivan 1o 1810 gav va siys nepl-
oTpagel mpog to Sek1g Katd a-k hit.

O1 defieg ohabnoeig ouyva ektehodvial s snértaon Tpocfpon. Avtd anpaivet 011 0t
(?écetg OU EKKEVVOVTEL 070 apieIepd Gkpo tng MEng yepilowv pe to apyiké bit npogoy, 0
1 1. Eiven oo 1o bit zpogipoy va clperar mpog ta Sekid. Metatt AMov, onuaiver 611 £veg
apvRTikOS apuog Oo nupapsivel apynuikds. Avti n repintean URELKOVILETOL MOPAKATE Y1a
ohMabAcels mpog ta Sefid watd 2 bit.

LIERTLNE RTLIILMD 11111111 11110000 A

OOITTIITL TLITTTTL 11411111 £1111100 OricOnan tov A yopic enéxiaon TPOGHOU

ITTTTIIT I1111111 11111111 11111100 OhicOnon tov A ps EREKTRCT] TPOTTIHOV

' Mia onpaviicd gprion g ohictnons sivar o rodamhecizopde kot n Swipeon pe
évva’uug tov 2. Av Evog Betikog axépaiog ohofnoer apiotepd katd k bit, to UnoTEAEOA,
xopic va kohbrtovpe TNV Repinteon urepysibame, sival o apyikds ap1iuog ToAlanAacio-
opévog pe to 25 Av évag Betikds axépatog odobos: katd k bit, 10 enotéleoyua sival o
apyikds aplfpds Siaipepévoc pe o 2.

H ohicnon prnopet va gpnoporomdel yia my smdyoven oprapévay aptbuntikdy
mpakewy. Ag Bsopioovpe, yia tapaSsiype, tov vrodoyiapd 18 x a yia koo fetikd axéparo
nEnewdn 18 x n=16xn+2xnrt0l6xn uropel va smirevyBel pe ohiofnom npog ta

)
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apLotEpd Katd 4 bit evdg avTlypdpov tov apBuot a. To 2 x n umopet va emteuyBei e
ohiohnen noog ta apictepd katd 1 bit tov apbpod 2. To dBpotope autdv Tov dho epBudy
wobtat e 18 x n. O nolhanAaciocpds emtelyfnxs pe wa petagopd, 800 oholfoeig, xat
pia wpooBesT), Tou ouyva EKTEAQUVINL TO YPhiTopa amd Evay KOAAITANCIACHO.

H oliclnom apvnukdy uptBpdy, axdun Kel pe sTéxTact mpoanpuov, Siver eviehds
Brapopetikd aroteiéopaty, wotoco. Ag Dsnphooops, 1o tepddeiyua, tov apBpd cuumin-
popatog wg mpog éve, -1. Olgbuivoviag tpog o apiotepd xatd 1 bit pag diver tov apbpsé -3.
Ohabaivovias Rpog o apietept xoth £va bit axdua pag diver 1o -7;

TTUCLIET TEILL2EL S11TTLLL 1E111110 -1 og cvprAfipopa og tpog 1

11801018 11114131 11111811 11111100 Oricbnemn tov -1 epotepd xazd 1 bit = -3
LITII11T (1101101 TE1ELT1T [1111600 OXicOney tov -1 apiotepd xetd 2 bit = -7

H oiloOnon epvnrxev apibudv courinpapatog mg tpog 1 Tpog 10 apiatepd dev 10u¢
rorAarhaoalen exi 2. Qatdoo, 1 0Aiglnomn npog ta dekui npogopoimvel coatd tr Saipest.

Ac Bempricovps thpa pie evoropdaagn ag tpog 2 tov -1. Otav ohcboiver mpog tu
de€rd xatd 6 bit pe sréktoan npoofiov, divet tov apbud -1, nou etvon AdBog yori 1o aképaro
Hépog 1ou -1/64 sivan O:

TTITIIT TITLITEL 113 1IET HUITE11T -1 o cupmhdpepe @g mpoc 2
LLI1111 1111011 TILITTE1 $11LTL11 Ohicfnom tou -1 mpog 1o Sekié katd 6 bit = -1

H oAicbnon npog 1o aplotepd pogouotdvel, @otdco, Tov ToAlerAaclagud eni 2.

O npdkeic nepratpoghg sivan yptoLes YL TNV Eicay@yf ka1 e5oymyn akoroububy bit
ot Mfeic. Av BEhoupe va eréyEoupe 6Aa ta bit plag AéEng, meptotpéoovac tn ASEn katd | bit
M POpPE Rpos onowdnrote korevbuvon kabe bit repvast and tn béam tow bit Tpociioy, onov
propel va gheyyfel evxora, ko o1o 1EA0G peTd tov Eheyyo Ohwv Twv bit n AéEn arokabiotatol
oIV apYIKT TG T

Oheg o1 unyoveg tov tepudarypdrov pag Sabizovy ma peyady mouihie evrodoy ohi-
odnomg Kal TEPLSTPORS KuL TPog Tig S00 katevBivoeis. Mepmkés ard autég haufdavouy vmoyn
Kal 1o bit kpuzovpéven ket pepikés Oy Aev £xg1 peyahn onpacia, GGTOT0, KK XL OL le-
TayMOTTIOTES TNV TpdEy) Kot Sev mupdyouy kAnole and qutée Tig Tpdbels ektdg g eiiahn-
onNe TpOC 10 upotepd, o¢ £va feAmiopivo 1pome RoAarkaciacuos pe dovaprn 1o §oo.

Opopeves Suabixés mpafelg sppavilovion 1060 ouyvl ne cuykekpipévoug teheatéong
mov ou pryavés emintdon 2 pepikés popéc Swedétovv povadiaieg svioric yvix tn ypiyoen
vhonoinan toug. H ustapopd tov undevos o ma Mékn uviipng f xatayopnn sivar haitepa
ouvnBiepévn xatd v Evapdn evog vnokoyiopod. H petagopd tov undevég eivay, féfata, pa
181k mEpinTQoT 1MV YEVIKOY sviohdv petapopds Sedoptviov. Tix Adyoug erodotikdTntag,
dratiferon ouvnleg e sveokf CLEAR, e pia wovo 8iedbuvan, n diedfuvon nov npérel va
unodevigrel.

H npocheon ton 1 o8 e AEEN ypnowonoeitay, sniong, cuyvd yio pérpnan. Mia
povaduria popen tng eviorfg npdabeong elvar n mpdln abénorg, mov npochéter 10 1. H
npéEn g apvnong elvan £va dAho ropdderype. H dpynon tov X wodvvapel oy tpaypeti-
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KOTNTa pe 1ov urokoyioud tov 0 — ¥, e dvadikd agaipeon, aAhd km wh 1o Abyoug
arodotukdtnrag, Statifetor pepikéc popéc EexwpioTn eviohy dpvnone NEGATE.

, Oheg o1 pmyavig g Intel Szdétovv evioriq INC xat DEC ma v apdoleon ko
acpmpsm]‘tou 1. O 680x0 éxe xanwg nio yevikég evtorés, i ADDQ xm SUBQ, mov HROpODY
ve mpoafiesouy 1) va aguipécouy pia otabepd oy mEPLoYN and | wg §.

5.4.4. Tuykpioeig kar AApara und 2uvenkn

Tyedov Oha ta mPoYphusate Tpénel va sival os B€on va ehéyyovy T Sedopdva Toug kat
v ulkdgouv ) oElpd extéleos TV Eviokdv pe Béom 1o eroterbopota. Eva ankd napd-
8517}&(1 eivarn cuvaptnon tetpayevikic pilag, Vx. Av o apBpog x elvar apvntikoe, 1 Siodi-
xaoio, eppaviler pvopa coddpazos Suepopetikd, vroAoyilel Ty 1etpayovich pila. M
ovvapTon sqrr'ﬂpénm va ehéyter av 0 apuds x eivar apvnTikdg 1 Oy Ko oTh ouvEysia
ve petafel o Kanow ampelo, avdhova pe 1o unoTElegpn TOL EAEYYOD.

1\:41(1. cvvnliopévn pébodog yia v vhomoinoy avtng g diadikasiag sivar 1 ypAon
sv'folcuv Ct,l’ua'cog urd guvBixn (gugva Méyoviar eviohéc Sukhadoons vid cuvBixn) nou
ala’yxouv Kamowr GuvBAxT xeL av 1 cuvBnkn 1oyie netafaivony o xinola auykexpipév
Biedfovan pvipng. Mepixéc popéc kanoto bit ¢ evioliig maipver tipn 1 1 0, mov gnpaiver 6t
10 tApe Ba yiver av woydel f Sev 1oy bar 1 cuvBnkn, avtisTorya.

’ H At) U‘:Jvnewuévn cuvlnikn Tou eEAEyyetat elvan av kéTolo ovykekpiptvo bit o1m pn-
yovn Exet Tpi) 01 dx1. Av pio eviorn edéyyet 1o bit nPOaTHOL EVES aplBpod cupminpduatoc
G 1pOg 800 ka1 petafoiver ooy eticéta LABEL av eive 1, o1 evrokéc o apyilovy and
Geo-'q LABEL 0u ekteheotobv av o apiBpéde Arav UPYNTIKGS, Kl Ol 8VToAic mou axolouboly
petd Ty stolf] Ghpotog und cuvBixn fa ektehegtoly av fitav 0 1 femixde. Av yivei o idiog
87%571&; ¢’ évay apiBpd ovumAnpduntog oc mpoc Eve, 1o dipo ot Béon LABEL Ba yivera
ravia avo eheyyOpevos eppuag siva pix potepog 1 isog e -1 xat woté av elvas HEYRADTEPOG T
iog pe 1. Av 0 apiBpég sivar 0, to dhpa propsi va yivar n 0x1, avitkova av o apBuoe sivar +0
N -0. Avtd mpogavie Sev elvar kaddiov UXEpLOTo, ene1dn and pabnuarich Groyn +0 = -0,
Ko a;t?taks{, pékicta, éva and 1o 15 LPOTEPY emyelpfiuata evaveiov g apbunuikie ou-
HTANPOUETOS @G TPog Eve Kat umEp Tng ap1BunTikng oupmAn popotog ac mpoc §ho.

Hollég' UnYavés Ypneiponotody kénoa bit yia va vReSMADVOLY GuYKEKpLPéVES GuVET)-
keg. o mopadsiyue, propel vo vnépyer va bit umepyeilong nov maipver npr 1 dmote e
aptﬂun:mcf] npan divel Aabog unotéiesya. E)éyyovrag auté to bit propolue va evionicoupe
ov cn)\:sﬁn ur'tepxsihtm GV TPONTOOUEVT ¥ mibpnTikh) RPGET), onbte av aquvifn urepyeliion
umopet va yivel GAua o ya povtive geipiopod opeludiov. O 68000 Siabéta i E181KY,
auvtopn eviods), mv TRAPY, rov mayidedel v TipT 1 tov bit unepyeiliong.

'Hapépow, pepucoi enstepyactéc hiabirovv éva bit KPQToupEvon 1ov taipvel tipt | dtav
TpoKimTEL TCPD‘.TOL’)IJEVO and 10 epiotepdiepo bit, e napddeiyua, av rpoctelobdy §60 apvnmi-
kot [Iplﬁ!.l()l. H epgavian xpatovpévou and 1o aprote podepo bit eivat apkerd cuvnBopév kel
5:9 fa mping: va TUYYEETAL PE TV REPINTOAT TG unepyeidong. O Eheyyog tow bit xpatovpévoo
Etval anapalnrog e aplipuntich nolharifig axpipelag, :

o A S WAL

P2 b 56 A b
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Mepikég unyovig diedétouv e eviodn yie tov Eheyyo tov deELdtepon bit piag Aélnge.
Emttpénst o1a npoypppote va shéyyouv ov evag (BeTikde) apiBpds elval mepie1de 1 4priog oe
pio evioln.

O theyyoc vio undév eivan omuaviikog ag fpoyovg koL moAkis dhiec nepintOosic. Av
GAEG O eviohes Ahuatog und suvBAKN Eheyrav povo éva bit, yie va sifyEouus av e ouyxe-
Kppévn AéEy woodtan pe 1o 9, Bo énpene vo eréyEoupe xdBe bit yopiotd, yio v fefainbodps
ot kavéva Bev Exet Tipn 1. TIpog anoguyfv autng 1n¢ Ketdotaons, toAkég unyavés Sefétouy
e EVIOAT mov eAEYYEL av pia AEEN wooltar pe undév xas avahoye extedal dhpa. BéPaia, auth
1 Abeon axidg petafipaler Ty evBovn o1o erinedo | Zinv npakmn, 1o vhiko cuviiBag tepéyst
Evay Katayopnth ota bit tov onolow extedsitai n wpakn OR, ondte 1o anotéieopa cival va
ubvo bit mov mposdopilel av o xataywpn g reptéyet bit ue tpn L.

H ouykpon 800 AELemv 1| yapaxthpoy v va nposdlopiatel av eival igol i molog sivin
peyeddtepog, eivat, exlang, anpoveike, na nepédeypn otny tabvopncs). [a va extekestel
awtg 0 Eheyros, ypsialovial Tpeilg Sieulivoeig, 800 i ta ctovxeia dedopivay, xat i v 1
S1evBuvan dnov Ba yivel ny petdfaon av n covBixn eival einfng. Zrovg umohoyiotég Tav
OMOIWY 1) HOPOT) EVIOAGY emIpEREl TpELg dieubivaelg avd eviodn Sev vmépyel mpdBinu,
aAAd oToug uRGAOROUG TpéneL va Bpelel dAhog Tpdmog ia TV extEheom Tou EAEYY 0L,

Mia cuvn Bigpévn Ao etvan 1 g priom pag viorf Tov exteiel olykpiar kat Sivel it
1 o¢ éva 1y teprocdtepa bit vl ve katayplye 10 anotedeape. M endpevn eviolf propsl va
gAéyEel o bit cuvBrkng xat va petafsl oe xanowe digbbuvon av o1 dbe suyxpibeioss Tiuég HTav
igeg, 1 MAGEC, 1) oV 1) KPMTI Ty UEYTADTEPT, K.AR. Kot o1 800 pnyovés tov tapaderypdtmy
HOG X PRTUOTOLOBY QuTT] TNV TPOGEYYLON.

Mepixd hemtd onpelo suniécoviat oo olykpian §6o epulpav. Hpetov, oTig unyavég
CLURAT POPETOC B¢ Tpog v oL Tipég +0 km -0 sival Slepopetixés yia nopdderypa, o8
unyavt) tov 32 bit gyoupe:

(0000000 00000000 CO0000CE DO0C0DO0  +0 g8 CLURAT PEHE BF TPOS Eva
LITTECLT LULTLLTL 10008110 THILILED -0 g€ GUURATpORE O TPOS Eve

[Tpéres va Anedel e andoaan and tovg oyediootés av ou tipée +0 ko -0 elvan {oeg, ko av
Oy, RO1E given Peyehitepn. Avekdpnta ond 1o moin Ba elval 1) anogaen, VIEPYoLY KELCTIKE
gmiyeipfuate ot 8¢ O eival 1) cwotn. Av 01 oyedlactéc aropacicovy otL +0 = -0, 1618 0
yeEyoVOg OTL Ui oYk pLot diver arotiheopa igo de onpaivel 6Ty 1o potife tov bit Tov cuykpl-
vopevov dedoutvarv sivat 1. Ag Dewphooupe o pnyav Aé€eov tov 32 bit dnov anoln-
KeDOVTaL TEOOEPIS YapaxTnpes Tav 8 bit. Av oe e AeEn anodnkevtody tEooepLs YapaKTnpes
pe xedikd 0, 1 AeEn Ha nepidyer 32 pndiv. Av ag pa MET unofnkevtoldy 1E00E PG Y APUKTT PEC
e x@dud 255, n AEEn Ba mepiéyer 32 povadeg. Av autég ol B0 Aifeig ouyxpibodv ko wpo-
khwouv 1ogg, enewdy +0 = -0, éva npdypopue enclepyosiog xewpévon propel va fydher to
ravBaopévo gopmépacia ot or 660 AELsiC repLéyouy Toug 1BL0VE TECTENIS YAPUKTNPES.

Av, and v dhin pepid, to viikd Geopel o1 o1 Tipég +0 ke -0 dav gival {oeg, suykpi-
vovTag to arotEhecua g ®odabeong tov -1 gro + 1 pe v it +0 umopel va mpoxlhyet OTL
glvan aviosa, exa1dn n wpooleon tov -1 gto + 1 propel va ddoer anotéheopn -0. Ag ypsidletan
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‘vc:.t ?IO}'JLLS du i térol ketdotaon sivon aveniBipntn. O pryaves SupmAn phUatog mg 1pog
o, dnwg tov nopadsrypdtov pug, dev éxouv mpofifpate pe 11 ipée +0 ke -0, aklé o1
pnxa‘{ég SURTANPERATOG MG TPoG Eve £y ouv. Tav amoTELEGUT, O1 LY avES COUTANPORITOC OF
MPOG Eva Karapyobviat aTadikd.
Bvee A0 Aentd anueio oyetikd pe 1r) oUuykplon apibpdy elven n xpfion N Syt tpocTuon
otoug aplfpods. O dvadikol apbpol tpidy bit propel va dtatayledv katd évav and 8do
TpOnouc. Ao 1o JKpATEPO MPOE 10 PEYUADTEPO:

Mn mpoonpaciévol [pocnuasuévor
000 - 100 (jkpotepos)
00t 101
010 1310
011 il
100 000
101 001
110 016
111 011 (neyarltepoc)

H apioteptt othn mepiéyet toug Betikols axépaioug and 0 ag 7 oz abfovce oeipd. H debid
c“n']h] MEPEYEL TOLG MPOSTIHATUEVOUG TKEPUIONE TUUTEAYN PORUTOS ©F Tpog G0 and 4 ag +3.
H aravmeon ato gpidmpa "Elval 1o 011 peyodbrepo and o 100;" efaprdrior and 10 av o1
apipol Beapobvior npoonraauivol. Ot nepoadtepeg prigavég, counepiapBavouévey oy
unyavoyv g Intel kan tng Motorola, £youv eviokéc dhparog kil yuu 715 800 ceipég appdv.
' O pny v pe Mydiepeg and tpeig SievBiveeig ava eviohn pepicés popés yeipiloviar e
ehpoto und ouvBNKY pE P £VIOAT TOU RAPEAEIREL 11V EXGLEVT GTT) TELPA EVICAT av 1oyber
ouvBNKn. Avth iy eveoli cuxvd eival eviodf) dhuatog. Ze uepikéc unyavéc propel vo topu-
Aeinovral apretEs eviokés, avtl v pia pdvo, dmov o upfude twv byte mou napaleinovict
xabopiletol otnv o v evtort. Zuvidug npdkettal yia évay apidpd axd -128 og + 127,
WOTE v yepast ot tva byte. O 68000 diefitel apretiq eviohég autol Tou 1MoV

Ta ghpaca yoplc uvhkn eroteioby wa eidud) repintoon chpdtoy und cuvlfkn onov
1 cuvBKn 1oyeL TAVTa,

5.4.5. Evrokéc KARong Aladixaciwv

Maua Swadixasia (procedure) sival pio opdde sviormv mov ektehel xdmowy spyacic, Kol )
omoln unopsl ve kANBel and Sdpopa onpsio evog npoypappatos. O dpog vzopovtiva (sub-
routine) ¥onCLOTOEiTHL cLyvh avil Tou dpov Swadikacia, £101K0TEPU OTR TPOYPURUETE GE
ovpPolixhy vahooo. Otav 1 Siehkacie ochokhnpoael tnv epyacic g, TPEREL va emoTpEYEL
oTIg EVIOAES Tov fplokovial letd tnv evioad kifqone. Ernopévag, 1 Sistbuvon emotpopng
npérel ve petadolel orn Suedikaoiy.
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H Siedbover) emotpoenc pnopsl vo tonobemnbel site otm pvipn, eise e KTy Gpn I,
gite ot atoifa. H geipdrepn Mon eivan va tomofetn el o¢ nie otabepn Eom g pViUnG. &
QT Y RepintooT), ov 1 Swdikacie kahe! pa dhin hadicaoie, Moye g debrepng KAfomg
7 StedBuvem emotpogng g Tpding kAnamg Ba yabel.

Mie puxpfy Pedtiaon éxoupe dtav 1 £viodd] khnong g Sedikaotag arofnxebet
SebBovon emotoogfic oty mph MER T¢ Sadikagiag, pe Ty ApdTy exteliopn Evioh
ot Sebtepn AéEn. H Sadikecio pmopei 1o1e va emotpéyel pe fpueom perdPaon oty TpOTY
AEET R, av T0 vALh torofetel Tov kwdikd TpEgng TNG eviohig GANaTOS SRV TPHTN AeEn podt

© pe 1 SienBoven emiotpogic, e dpean petdfaon. H dwdixesic uropsl va kakel dikeg G-

Stcaciee, srerdh ke Sadwaoia Exer xbpo yia pin Siedboven emotpoems. Av hadikaoic
KOAE( 7OV EQUTO TG, mOTd 10 GYTika aroTuyydvel, enedh 1 mpdin Siedbuvon emotpoets Bo
kateoTpagsl ard 1 dedtepn kAfon. H wavomta pag Sudikeatag va kahel Tov EauTd E
Aéyetal avedpopd (recursion) ket eivan itaitepa onpaviikn Kot yig 106¢ feopnTikotg Kar e
TOUC TPAKTIKODE TPOYPappoTIoTES. Eriong, autd 1o oxfpa amotvyXGvel av 1 Swdicacie A
xahel T Swedicaoie B, n Sadixaoia B kakel ) Subdikesia C, xou Swdikaaio C xodel T
Sradicaaia A (Eppeon avadpoun}

M axdpn peyarbtepn Pertioon smtvyydvetal av n eviokt kARG TG Sebikaciag
romoBetel T Siebfovon emotpopnc ¢ Evav ketax@pnt, aervoviag ot debikaaie v
cudiv anoBfkevaTic g o8 aggaiéc pépog. Av 1 Sdikacia sivar avadpopikt, Bu mpénel
va torodetel n Sievbuvon ematpopis ot Sragopstich) BEom kdbe gopd mov kakeital.

H xaitepn Abon eivon i eviodn KAfong g dadikosiag va tonofstsi tny dedBuvem
entorpoonc ot pia otoifa. Otav n duadikaoia ohoxhnpwbel, agoipel T Sigdbuvon emoipo-
pH¢ and n o1oifa ka1 v torobetel 670 peTpnThH MPOYPEULETOS. AV QUTh T} popen KAnomng
Sradikaoiag eivar Siabéowun, 1 avadpopt Sev mpoxaiel mpofAnpate’ n detbuvon STHLETPOPNG
fa amobnxedeTal autdpaTa Kotd 61010 TPOTO HOTE Vo BTOPENYETAL KATRGTLOOT] TV TPOT) -
yobpevoy Slevdiveeny emotpogns. Oieg ol pnyavés tov NEPASEIYLET@Y BAg ¥ PTTIHORCLOLY
auth T wEbedo.

5.4.6. EAcyyog Bpoyou

H aviyxn exiéheong piag opddag evioidy v opiopévo apibpd vopby sppoviletal
suyvé ki d1on pepikég pnyavés habétouy eviodé nov Sieukohidvouy auth Agtzovpyla. Ze
bheg 1i¢ pebodous ypnowponoweitar fvag peTpnTig Tov aubiveTm 1) HEIGVETAL KOTd e ote-
Bepd, kGDs popé mov smavekapPaveta o Bpoyos. Avtde o peTpm TS EREyETaL, ERLOTS, OF Kdbe
gnavidyn. Av Loydel xdrova cuvirxn, N extéheon tov fpdyov otanatdst.

Mia pédodog Sivet apyixn T oo petpntd 6o ané 1o fpoyo kot apyilel apomg pesd
v eKTEREL Tov KdS1Ka tou Bpéyov. H tekevtaia eviok tov Ppoy oy evnuspiivel TO PETPTTY
Kat, av 1 cuvBir Teppaticpol dev given aAnbng, petafaiver Eave oy ApdIn EVIOAT TOL
Bpoyov. AagopeTixd, 1 ektéreon 1ov Bpdyov oTapatast Ko exteAgiton 1 mpdTn EvTokf peTd
70 fipbyo. T’ auti t popon Bpoxov o EAEYY0G TG ouvEnkag yiveTal aTo 1€Ah0g, dnwg puiveTaL
v Bwdva 5-40(a).
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i= =1

1: {npdn evrodn} 1:if i > n then goto 2;
{Berepn svioki) {npérn viohq)
. {Bedtepn eviohq)
{redevraln gvroky) .
=ity {redgvtaie evioki}
if { <= n then goto |; ir=i4 1
goto §;

2 {mpdmn sviolf) perd o Bpdyo}
2 {npdin evioh petd to fpdyo}

() (B

Eikdva 5-40. (o) Erevyor oto téheg tov Bpdyov. (B) Eheyyos oty apy1 tov
Bpdyov.

0 Bndvog us fleven oo tEhog Eyel tnv 1iBidtner vo skigdsiver tondkdviarow nir mopd,
oxopn kL ov o eptBudg » elval pxpdTe pog 1) ioog pe 10 0. Ag Bempricoupe, Tio tupaderyud, va
EPOYPUppE Srayeiplong apyeinv RposomKon pag eroplac. Ze karolo Ghpeio, To Tpdypoptpa
Swefaler mhnpopopieg v fva cuykekpuévo vrGAATAO. AwaBils Tov apBpd », Tov aviigTon-
yel ate thnbog tov nabiiv tou urtaAlAhov, xoi extehel éva Bpdyo # popéc, wia yuo xdBs rurdi,
SaPdfoviag to dvopn Tov Tadlod, to PHlo, Ko TV NHEpoUN Vi YEvwnong, BOTE i sTopie va
unopel vo oteirel fva Sopo yeveliiov wg pépog tav Tapoydv TNg 1pog Toug LTaAARAoG. AV o
VRGAATLOG Bev Ey£1 muidid, o apldidc # Ba wwottat ps 0, ghhd o Ppdyoe Bo exteieotel pic oopd
otéhvoviag ddpa ki divoviag havbuopéve anotehécpate.

Znv Ewdva 5-40(B) rmapovouiletat fvag ahhog Tpdmog eAéyyon mov dovhedel swotd
axOpT| Kot yur Tipég Tou # ULkpdtepes 1) iogg tou 0. Mapumpfiote 61t 0 Eheyyoc diapépel atig
Sbo mepLrtdoels, date av 1 cbEnoT tov perpnTh Kot O £heyyog yivovial ard pio povo eviokd
eximedon 2, oL gyedotés eival umoy peopévor va emiblouy pin arnd Tig 300 pedodouc,

Ag Bewphrioouye tov kddua gov Do npénst ve SnWovpyNoEL 0 PETRYAGTTIOTNG Yidl TV
nepakire tpotacy Pascal

for i := 1 to » do begin ... end

AV 0 PETOYAMITIOTHG BV £XEL XANOLR TATpopopia Yo Tov updud n, Ou npénel vi yproLpo-
rotieer ) pefodo g Bikdvag 3-40(F) yio va yaipotel onotd v neplntoon n <= 0. Av,
OOT6T0, UNOPEL va Tpocdilopicet 6t r > B, yua ropddsiyne, PAémoviag nod éxel exyopndel to
#, Umopel va y protponotseL tov kehbiepo kddika 1h¢ Ewkovag 5-40(8). H Baawn éxboom tg
yhdooag FORTRAN kaddmie du 6hot ot Ppédyot ba npéner va sxrehobvras tovkdyiotov pia
popt, GETE vt rapdyetal Thvio 0 mo arotshecuaTids kddug g Bikévag 5-40(e). To 1977,
auTd 10 Helovéktnue Slopbdinke dtav akdun ke o oradoi Tng FORTRAN kardiofay 1 n
1PMon Wag svtodng Bpdyov pe mopdfevn onueohoyio dev Ntev kaki] wéa, fota @ av ebol-
Kovouoboe e eveok) dhpatog ot xale skrékesy tov Bpoyou.
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‘Ohgg o1 CPU g Intel sxtehoby v Ppdyo oplopéves popés yprolponodviag oy
gvroin) LOOP, nov pewdver toug xarayopntés CX/ECK xatd 1, ko petaPaivel ot wea ovyxe-
KpLpévn eTikéte av To anotiiecya Sev sivel pndév. Av elvar pndév, o Bpdyog okokknphvetel
KoL 1) ektédeon cuveyiletan pe Ty EXOLEVT EVTIOAT.

O 680x0 Srabéter tha Kénmg mo yavikT EvTokT Tov EAEYYLEL RPMTA Gv LOYVEL LY CUTKE-
xpipévyy covBik, ondte Pyaiver axd 1o Bpdyo. Av 1 ouviikn Sev 1oydet, peidvetm Evac
xatayoprtig D. Av 10 emotédsopa elvor 0 f| peyahitepo, o Ppéyog eravahapfivetat S
popeTued, o fpdyoc orokAnpavetal ko exteheital 1 svioky mov akohoudel.

5.4.7. Eicodog/EEodog

Kopgic dhin opdda evrokiv Sev dapepel 1060 moAd and punyavi og uryavh 600 o1
gviorég EfE. Yrdpyovv téoaepig Srapopetikic pifodol EfE, o1 sbne

1. Tpoypappatilouevn E/E e avapovi Adyow anaoydinene.
2. EJ/E ug doxonic.

3. E/E DMA.

4. E/E pe xavihe Sedopévmv.

o eleraoovps we 1) oelpd kdbs pig and ootés.

H mo axkd pébodog B/E siven 1 apoypaupantopsvy EfE (programmed [{0), mow ypn-
GEOTOLELTAL GE PEPIKOLG LTOAOYITTEG YounAng andboong. Avtol ol pkpobrodoyotic Eyovy
pove pie svioln eioddou xa pia svtodn eEddov. Kabe pin and avtée Tig eviokéc sméyer uic
and 116 cuokevés EfE. Bvag pdvo yapuxeipog petagépetol petabld evéde xaboplapévon vate-
yopnth tov enskapyocth Kol g smheyuivng cvokevfic B/E, O snetepyuotie apinst va
gxteAEoel I Guean eviodn yu xafe Eeyopotd yapuktipa mov Swafaletal ) yphostoL

Bva andd mapdderypa aveng g pebddow eivan Eva teppaniké pe tEocEpls Katayapntée
tou | byte, drwg paiveto oty Ewdva 5-41. Abo xatoyopntés ¥ proyonotodviel yio sicodo,
évg KOTAYPNING Kathotaons kai évag kataygoprtig dedoudvav, kai ddo yiu €odo, eniong
KaTdoTeons kol dsdopdvey, Kabivag exst govadicn diedduvon. Av ypnaponogitol E/E
YAPTOYRAPNOTS UVAKUNS, KoL 01 TECOEPIE KATaywpnEés anotehody THAPD TOU Siaotipatog
dievBlivoeny PVARNG Ton LTOAOYIGTN, Kat Lropody va Siefactody Kol va Yooy (g cuvn-
Bropéveg svTohic. AlapopsTird, 1100 ThY SyypooT KoL Ty avdyveon Tov Katayaentdy mapé-
yovia gidkég eviodds, Omeg o1 IN xw OUT, nia napadeiyua. Ko otig 8o nepintdoae, n E/E
sxctedettar petopiooviag debopbva xol minooeopies votdataong netalbl g CPU wor ourdy
TOV KOTaympnhv.

O xotuy opnTis Katdotaong TAnkTpokoylon £el 800 bit tov ¢ pnolporoodveot ke § bit
wow be yonoonowotvra:. To apictepdtepo bit (7) naipver Tiuf | ond to vhakd éxote Aappé-
VETOL EVOQ { EPAKTAPES. AV T0 AOYLopKG £y st mponyoupévag dmeer Tiun | ato bit 6, mapdystat
wie Srokond, Suapopetikd dev napdyetai Swokonh (Bu pAncoups yio tig dakonés ohviopa).

y\
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Mleproxt) Fposapha; GITOBTRENTG
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Eixova 5-41. Kotayopniés cvaxevns evdg arhod teppatikod.

Katd m ypAon npoypappariiopsvng B/E, v v aviktnon £106bon, 1 CPU xavovikd
ektelel ouveyxdg Eva Ppdyo SePaloviag Tov koteyopntl Ketdetuong rAnktpoiorion kat
neppévoviag to bit 7 va nédper nps 1. Orav oopfel aotd, 1o Aoviopikos Siefalet tov xatayw-
pNTH npoowpivig anchixevone yie va avexinosl To yapaxtipa. H aviyvodn tov keteym-
pmn Sedopévav mAnktpooylov npokaiel 1o pndsviend tov bit AIAGEIIMOY XAPAKTHPA
{AVAILABLE CHARACTER).

H éEodog Asttovpyel mupdpora. Mo va yplyouus £va yepaktipa otnv obdvn, 10 Ao-
IopIKS npdTe eAEYYEL v o bit ETOIMOTHTAL (READY) tou xetaywpnth kerdotaong 08o-
wg £xer Tty 1 Av Ox1, enavadapféves éva Bpoyo péxpt to bit va ndpet tipn 1, uvrodnio-
vovtag Ot 1) ovakenn slval Etown va deytel Eva yepukinpa. ApEcng NoAE 10 TEPRATIKD
Ppedel or katdotacn growdintag, 1o Aoyisrikd Ypager fva opaxTHPR GTOV KATAXOPNTH
"pogwpiviig anobnkevong o8dvng, onbdte 0 yupaktipag petapipetal oty 08ovn ko 1o bit
ETCIMOTHTAE TOU KQTaYWpTTh Katdetoosng oBovng pndeviletal. Otav o yopakzfpag spoo-
vigtel gy ofdvn xon 1o Teppanikd stolpnctsl va xeipioTel To dabrepo yapoktipa, o £he
vxtfig exyopel Eavd Ty tiph 1 autopdrag 610 bit ETOIMOTHTAE.

"Eva mupdderypa mooypapuetildpevne B/E sivar n Siadikooio Pascal tng Ewkdvag 542
Avtiy 1 dwedicaoio karsiton ye b0 mapapétpoug: vay nivaxa yopaxtipav via ££0do, ke w0
#ifBog v apaxtpav tov tivaka, péypr 1K, To adpa g Siedivacicg elvar évag Bpéyag
nov eblyer yupakT peg Eva wpog dva. Tie wals yapaktipe, 1 CPU npére nodie va tepipfvel
HEY P VT ETOLPUCTEL T) CUGKEDT], KL oT1) guviyele o yapaxtipag sEdyetal. O Sdwecisg in
xal out ouviyBiog ivon Swadikaoisg og qupfolikn YAGGGE Yl v QvVEYVOET KOl EYYpag] tav
KATAYOPNTAY 1116 VoKL mov kabopilovial and TV TpGTN MUPAPETpO amG T Tpog TN
peraphnti) mov kebopileta ard ) dedtepn mupdustpo. H Suipeon pe 1o 128 pog anoiido-
celL amd 1a 7 bit gapning tééne, aefivoviug wg bit ETOIMOTHTAS to bit 0.

To whpto perovéxtnpa tng npoypoppeniopevng B/E given du n CPU xatavakaver tov
nepacotepo ypove g repipévoviag o dvi Ppdyo th cuokevy ve Ppedel of katdotaon
gTOdTTAG. AVT V) IPOGEYYIST RéyETol avapovi hiye exasyokneng (busy waiting). Av n
CPU dev gyl tinota GAho v kaver (yio mupédetype, 1 CPU evédg mhuveypiov), n pélodog
avapovilg Adye anaoyoinong enepkst. Qotéco, av urGpyoLY K dhAes epyaaise, dmag n
extékean GALOV Tpoypappdtay, 1 pébodog auth anotehsl omatain xpdvoy, ondie anatreita
kdmowa dhhn pgbodoc.
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const size = 1023;
type buffer = array [{..size] of char;

procedure QuiputBuf{b: buffer; count: mteger};
(Eobog £vog prlok Sedopdvav npog to teppamixs. )
var siglus,iready. mieger;

begin
for :=0 to count do
begin {Ie xd8s yapaxtrpo, sxtéieon evog Bpdyow xat}
repeat {&0dog 1 yopaxthpo}
in{ DisplaySiatusReg, stotus); {av@xTnon 100 Xetoy@pnTh ¥oTdoTeong}
ready := status div 128;  {oAicUnon tov bil (-6 exvog)
uatil ready = |;
out{Display Buffer Reg, b{i]) {E20Bog evdg yupaictipa}
end
end;

Eixéva 5-42. Topaderypa npoypappaniionevng B/E.

Tvag tpdiog Grouyi|c TG Evapovig Ady oracyoknong slver 1 ypion Swxondy 5
CPU 8ivel eviohy ot ovokevf) BfE vo Eexviiost T Asrtonpyla g, kot dtay qutr] oAoxAn-
pabsi, 1 ouokeon Rapdyel fva onpa Saxonng. Mropoips va eExyficovps aurf T Suwedicagio
ue ™ Pod)bera tng Ewdvag 5-41. Exyopdvtag tnv 1w 1 oto bit ENEPIONOMEHE AIAKOITHE
(INTERRUPT ENABLE) evég xatayopnif cuokevig, 10 Aoyiopikd pnopel vo onmtiost and
10 VAKX T arodtoAn £vdg oratog dtay ohokAnpwbei n Aeirovpyic B/E, Ba ekeraoonps Tig
bloxonég Aertopepms 611 cuvEysLe Tov Kepahalov, dtav pihiooupe yia 11 pory Tov ekéyyou.

ALiler va avagépovie 611 o8 nohholc unokayigtds 10 ofpa Swaxonng nupdyetal spup-
uébovtag ™) ohvdean AND oo bit ENEPTOIOIHEHE AIAKOITHE K0l ETOIMOTHTAE. Av 10 Ao-
1ioukd evepyoroiel mpdra Tig Siaxkonss (apiy Esxivioet tn Aettovpyia E/E), 0o cuppsl avto-
MoTa pLe duocont], ereldh 1o bit ETOIMOTHTAT 9 &yel mipf] 1. Erov, icmg mpéret mpdra v
Esicwvier 1) cuokent, ko apéowng PETE va evEpYOROLOOvTaL ot Slakomée, H eyypaot evdg byte
TTOV KOTAYWPNTH Katdotuong dev ahAikel 1o bit ETOIMOTHTAE, mov slven pbévo-yia-aviyvio-
o1

Av xat 1) Aettoupyie E/E pe Saxonts amotehel peydhn Belzivon of oxéon ue v
npoypuppotiiopevn B/E, anéyet nodd oo to va givin téhsia. To npdfinpa eivet dn anaicei-
tan e Bokonh v k@fe uetadidopevo yopoaxtnpa. H enefspyacia uing Sakonng sivar bo-
ravnph. Xpedletal KAnowog 1pomog LoV Vi pag GREAMIGTEL AN 11 TEMOTOTENES S1OKOTEC,

H xiion elvon va smatpéyongs oty apeyogunanldusvn BIE ol)dd vo ovabicoue of
Karoov Ghhe v vionoinon g, (H Adon ae tohid npofAifiuata Ppiokstal otnv avidect
Toug G€ Karolov aiho.) Znv Eikdve 5-43 napovoidletar ) véa pédodoc, Exet npostebel oto
cUGTNpe Evi véo Towm, 0 gheykthg DMA (Dlirect Memory Access — Apson Ilpooréiucn
Mwiipne), mov £xel duesn mpdcPaot ato diavio.
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Eikéva 5-43. Bva obotnpe pe sheykrfi DMA,

To towe DMA £yet (Tovhéy1omov) 1E66EpLG KATOYMPRTES 070 £0MTEPLKE TOV, 01 OTolOL
uro polv va popteboly ond Aoyiokd movw skteAeiton otn CPU. O xpétog nepiéyst tn ted-
Buvan pviung mov 9u SwPouotei 1| Ba ypawpsl. O debrepos wepiéysr o ThNdog v byte (M
REEemv) mov B petageplotv. O tpitog kubopile tov apmlud cvokevic N tn Siedboven dia-
otipatog E/E mov Bu ypnowonomnBei. O tétaprog kubopilel av o dedopéve o Siofasiodv 7
Ou ypugolv o1 cuokeun E/E.

T va yphwer éva unhox ueyéloug 32 byte arnd tn Sisifuvon pviung 100 o éva teppa-
110 (0g movpe, T ouoksen 4), n CPU ypdoe: tovg aptbuobs 32, 100, kar 4 ctovg npdToug Tpelg
koraywpntés DMA, ki pgtd tov kodukd yua EFTPAGH (ag modue, 10 1) atov wétapto, 6mmg
paivetan gy Ewkdva 5-43. Mohig anodofolv ot apywkéc ygie, o ehevktig DMA rpayparto-
mowel pur aitnon B/E apog t ovoxeon 4, yio va ypays: ¢ auth to byte. Metd tav ohodhn-
pmon el Tov 3o autdy Asitoupyuay, o eheyrtig DMA avkdvel tov xatayopnty siedbovene
®otd | kon perdver tov ketaympnth miffovs xotd 1 Av 1 upd tov xatexopnt) tAnfoug
gEuxohovbel va elvon peyadoteon and 0, Seféletar ki dAho byte and ) pviun Ko ypdpsta
GTY GUOKELT.

Oray 1 tpfy tov katayeentd mAfboue yiver Tekikd iom pe to 0, o eheyrktig DMA
otopardel ) petaoopd dsdoutvov xal evepyorotst Ty ypappl Slaxondy oto tewr tng CPU.
Me 1) péBodo DMA, i CPU 10 pédve mou xdvel sival vo xyeploeL apyieis Tiuic o8 pepikoig
otayopntés. Metd, civar shedbepn va extediosy GAdsg epyaciec péypt va ohokinpodsl 1
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petagopd, ondts kapPdver éve ohue diakonfic and tov eheykti DMA. Mepweoi ehevitég
DMA Suwbétovy dbo, 1 tpelg, 1| meprogotepss opddes Katayopntdy, ondte wropel va sAfy-
OV OAAEG TOUTOYPOVEG LETAPOPES.

Av xm 1 p£fodog DMA onehevbephver oe peyaro fudpo m CPU ano tnv subdvy tng
Aerrovpylag EfE, Sev eivat tedslng anohlaypévn. Av pa svokeun vynhig toxdinteg, 6nwg o
ouAnpog diokog, ehéyxetan axd eheyktry DMA, Bo yperdlovias modhoi khxkior Sadhov, kau
VL0 TIC OVOQOREC OTT) UVAT XL Y10 718 avapopés otr cuokevh. Kazd ¢ Sidpreio authv tov
koxhov, 1 CPU 0g npéner va neppéver {0 sheyktiic DMA éyel névia peyaldtepn mpoteparo-
mta ot yphon 1ou Saddov aid 1 CPU eneidn ot ovoxevig E/E cuvifog Sev avéyoviar
xabBvarepiaeig). H badicasio ketd ty onoio o eheyxris DMA apapel dkioug Siodhov and
1 CPU Aéyeton agaipeon kixhov (cycle stealing). Qotdoo, 10 képdog and 1o ysyovdg b e
ypedleta mhfov uia Sioxomn v xabe petepopd yupaxtipa {1 AéEng) eivar wodd peyaditepo
omd tig andrsisg Adyo aoaipeans koxiov. H pébobog DMA givon n cuvibng pébodog vhomroi-
nong g Asttovpyicg E/E oe Ohoug 1006 TPpoOOTLKODE DROADYIOTES Kul VI-UROACTIGTES.

Lo eyGha ouotiROTE UTOAOYIOTOY, HTTEC0, 1) KETEoTEoT Eiver Slagopetiky. L7 ¢utég
16 unyavés ooviog bndpyet 1o peyeiog edptog BE dote 1 apuipest xikhov Be npoka-
AOUGE KOPEGRD 10U S100700, KoL axOLT KL PE pit SLoxend avd BeTopspipeve urack, téps
noAbg ¥ povog Bu apiepevotay ato eipope Swxondy, H Man otnv zepintasn eotf slver n
npocdijxy oty opyitektoviky £lbikdy enctepyaotdv B/E, mov Ayovia kaviiie dedoptvay
(data channels), énog paivetor oty Ewkdva 2-19.

‘Eva xavihi gival oty epeypatikorn e £vag eEabiceopévog vrorayictis. Mropodye va
70v dhEovpE fva mpdypuppe yia extédeo, kol B Eexavijost va extedal To mpdypuppa yopig
kopic BoRBewr ord v xopre CPU. Otav choxAnpobel n extéhesn tou npoypéuiatos, to
wavih Sacdreer v CPU. Mig xai évi wpdypappc kovediod propet va eival apketd noid-
AOKO, KOl aoycheltar pe T yetapopd morkodv prhok Sedopévev, anaitodviol ArydTspeg
Sraxoméc an’ 6,11 oTig anhig petopopis DMA.

Ereidn obte 1 [ntel obee n Motorola ypnotponowody kevih dedopéveov, Ba xpnoipo-
zooouus mg mapadetypa tn Sopn EfE tav peydhov ovotnudreov vnokoyiotov tng IBM.
Yrdpyoov dvo thno kavahiov, Eve kavih emdoydv {selector channel) ehéyyet Tig quokevie
VTS TaxbInTeg, Oneg o1 $iowoi. AGY® TG BEYEATS TUXUT TS petipopis SEdOEEVEY GRd
qutég TIg oVoKeRE, Eva kavah emhoyhy pmopel va yaipiotel podvo pla petapopd T gopd.
Avtiferq, v kavah nodinhelng (multiplexor channel) umopel va yeipratel tavtdypova
TOAAES CUOKEDEG YounANgG oy dTnTag, OnOC TEpHETIKG.

Dig v extéhsan g Asttovpyiag B/E o évov vnoloyioth pe xavéhie debopévay, 1
CPU nutovpyel £phro éve mpoypaupus vin to wavdd ven 1o gnelincedet ornv whotg mvanm,
Lin guveyei, ekterel o svrord) START HO (Exxivnon EfE) xafopifoviag to kavdil Ko tr
svokeuf) E/E. Teo xavadi tdte avaktd tn) S1e08uveT tov Tpoypéppatds Tou and i guykexpt-
pévn Biom tag pviune, toroBetel avtn tm &iedbovon oTo PETPNTY TPOYPLULETOS TOV, Kal
apyilet v sxtéheon tov npoyphupatog kavahlod. Ol dldoopeg AEEEIS TNG PVAUNG TOL epmhé-
xoviar otn Sedikesio mapovsiafovial otav Ewkove 544 yia éva tomkd peydho cootnua
VTLOAOYLOTOV.
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CUOKEUTS

Eikdva 5-44. Tunwd ffpata vhoroinong g Aertovpyiag EfE
¥pRoLponoLmvTag kavih dsdopévav.

Bve npdypappa xavariod anotehsiton and plo A neprocdteps eviokés tov 64 bit yua to
wavht. Kabe eveoln nepiyer fvey xodikd npatng tov 8 bit tow kafopiler now evépysia B
sxtehsotel, Metokd avtdv repiappivovon o evtorés READ (Aviyvaon), WRITE (Eyypa-
1), READ BACKWARD {Avéyveooy npog ta nicw — yia nopadeiyua, TOMYUE poyvn kv
taviy), CONTROL (Eheyyog — 1o nopadaryue, exkivion potép), SENSE {Aictnon — e
nupaderyie, Eheyyog téhoug apysiov), CONDITIONAL BRANCH (Ataxhddoon vrd Toven-
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xn). Ov svtokés kavaiiol nepiéyouy, eniong, ma Siebovon replogfic mposwpvii anoffxen-
ong tav 24 bit mov kabopiler and =l Ba BiaPuctolv 4 mod Do ypapodv Ta Sedopéva, dva
uetpnT mou kelopife moaa byte Bu petapepBody, ke pepikd bit enuusdv. Ta bit oGy
xabopilovv otoryeln dnwg "ox1 perddoon Sedopévav® (yiu mapiiewyn piog EYYpuenc os
roavieg) xon "teppaniopds tov kavehio petd. Ty ohokhipwon outhc Te £vtoAnc".

Extog and v eviod START 1/O, n CPU Swdérer pepucé axdpn sviords E/E. H
eviob HALT [/O (Zraom Aewrvovpyleg B/E) diakonter andtope drec Tic dpasnprotneg
ato emAeypévo kavahl., O eveohég TEST I/O (Eheyyog hewrovpyiag E/E) xar TEST CHAN-
NEL (Eheyyog xavario0) ¥ priolpoRolobyial i Tov Rpogdlopiopd e 1péyoueas ketdota-
o 6 dpactnpiotyrag E/E. Yaapyou, eniang, pepikég ikdpn Sevtepeiovssg svtolég BfE.

Dieg o CPU g Intel Sradétovv dpeoeg eviokic BE yia v aviyvoon # eyypagm byte,
AtEeav, T peydhov Aekewv. Autég oneviokic kadopilouv tov apifud Bbpag E/E, eie dpzoq, ag
nedlo péce oty eveold, eite Eupeda, ypnoiporowdbviag Tov katayepnsf DX. Brimhéov,
BeBuia, ra tour DMA yprowyonootviar ouyva yia v analhayd g CPU and 1o Bapog
g Asrtovpyieg B/E.

Kavéva omd to tain g Motorola 8ev xar sviodéc B/E. O1 kataywpntéc cuokenmv E/E
npecnchiloviat 10 1aptoyRGeTos Wviping. Kar 88 ¢ piv iponceitar supteg 4 pebodog
DMA.



