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Evomyta 1" : doun ovyypovav vroloyiotav.

YKOTOG

O okomdg TG evOTNTOUS CVTIG EIVOL VO, TAPOVGLAGEL TN OOUN TOV
ovyypovev  vaorloylot®v. Oa pabovpe mow givan  TO
ONUOVTIKOTEPO TUNNROATA €VOS VTOAOYIGTI] KOl TG OVTd
ovvePYAlovTor OGTE VO UTOPEGOVY VO EKTEAEGOLV TIG OLAQOPES
EVIOAEC TOV TEPLEYOVTOL O©TO. EKTEAEONO TPoyplppate. XN
ovvéyewr 0o aoyoinBodpe avoAVTIKOTEPO PE TO TUINHO TOVL
enelepyacti] mov ovopaletal 0iodog dedouévev. Téhog Ba dovue
OVOAVTIKG TTol givor To. facikd Pripata eKTEAEONC PLOG EVTOANG.

IIpocookdpeva  Otav 0o £xete peletiost TNV evoTnTa, 00 cicte o 0fon va:
Amoteréopato
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OVOQEPETE TO KUPLO TUNUOTA E£VOC GUYYPOVOL VTOAOYLGTI] KOl

TO pOLO TOVC 6TV OAN AELTOVPYiO TOV,

o g
%u

‘ﬂc::;""#ﬁnspwpd(para ™ 01000 ogdouévev tov erefepyostn tov DLX ko
tov PDP-11

o 'ﬁr’
35?:_-%“’* napovordlere to Packd Prinoto skTéleonc MOc EVTOMIC OTO TOV
enetepyaostn Tov voloyietiy DLX kot Tov vroroyiwstiy PDP-11.
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0i0d0g oedopuévav, povada eréyyov, aplOuNTIKY] Kol AOYiKn
povade (ALU), povéda pviapung, povade eod6oov £E6dov,
amapOpuntic mpoypappotog (PC), kotaympntig oievdivoemv
owxonav (IAR), karayopntic owevdivecowv pviung (MAR),
Katayopntig ocdopéivov (MDR), kataympntig KaTAGTOONS TOV
TPOYPAPPATOS
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Kepdhowo 3 / Evomra 1

= Kipio tTunpate coyypovemyv vToloyLeTAOV

Ot 310popot THTOL VITOAOYIGTOV TOV VILEAPYOLY SAPEPOVY GNUAVTIKE LETAED TOVG MG
pog t0 pEyebog, v taydTNTA Kot T0 KOGTOG. Opmg 6tV amAomompévn toug Hopon
OA01 01 VTTOAOYIGTEG OTOTEAOVVTOL OO TOL TOPOKATE T LLOTOL:

® Kevepikiy Movado Eneepyacioc (KME)
H KME ¢ivor 0o “eyképoroc” Tov LRTOAOYIOTH Kot €€l MG OKOMO va eKTelel Tal
wpoypappatTa Tov PBpickovion amodnkevuéva otV KOPLOL LV, TPOSKOUILoVTag TIG
EVTOAEG TOVG, €EETALOVTOG KO GTY GUVEXELN EKTEADMVTAG OVTEG, TN U0 LETA TNV GAAN.
Ta cvotatiKd PéPN TOL VITOAOYIGTH givar cuvdedepéva pécw ag aptnpiag (bus), N
omola &lvor pio oLAAOY TOPAAANA®V Oy@Y®V Yo TN HETAO0CN OMNUATOV
dtevBivoewv, dedopEVOV KoL EAEYYOV.
H xevtpwn povada eneepyaciog amoteleitor amd T 61000 dedOUEVMV KOl T LOVAdO
eLEYYOVL:
Aiodog Asdouévawyv (Datapath)
H 6iodog dedopévmv anoteleiton amd Eva GUVOAD KATAX®PNTAOV, Omd
ECMTEPIKES apTNPies Kot v apuntikn kot Aoykn povada (ALU), n
omoio €ivol TO CNUAVTIKOTEPO TUNLO TNG: ZTNV apBUNTIKY Kol AOYIKN
HOVAda £vOG VTOAOYIOTH EKTEAOVVTOL Ol MEPLGGOTEPES TPAEELS EVOG
vroAoylot). Ta dedopéva petapépoviar otnv ALU 6mov ektedeitan 1
KATOAANAN ©pd&n avdioyo pe Tov K®OKO Agttovpyiag tng vmd
extéleon eviols. ‘Yotepa to  amoteAéopota, €hv  yperdletar,
LETOPEPOVTOL GTT LUV 1) OTOVS KOTOYMPNTEC.

Movada Elépyov

H povéda eréyyov mopdyer Kot OTEAVEL TO KOTAAANAQ oNuoTO
GLYYXPOVIGLOV TOL €ivol amoapaitnto Yoo TV €KTEAECT] OTOLOONTOTE
Aertovpyiog péoa otov voloyot. Emiong péca ot povada eréyyov
VIAPYOVY ECMTEPIKEG APTNPIEC Ol OMOlEG WETOPEPOLY TOL CTUOTO
eLEYYOL OV £lvall ATOPAITTO Y10 TO GLYYPOVIGUO OA®V TWV LOVAI®V,
o€ OA0 TOL KUKAMUATO TNG S1000V OEOOUEVMV.

<G H povada ehéyyov kat 1 ALU eivar cuvifoc mohd ypryopdtepes amd Tic
GALES LOVAOEG TOV VTOAOYLOTY), OTMOG Y10 TOPAGELYLLOL TH LLVIU).

W Movada Mvijuns

2 povada pviAung omofnkevoviol To. TPOYPAUUATO Kol TO OEdOUEVO TOVG.
Ymapyovv 014¢popot TOTOL UVAUNG, Ol OTTO101 SLUPEPOLY MG TTPOG TNV TAXVTNTO LE TNV
omoia Agttovpyovv. [apadeiypoto T€T010V TOTOV UVAUNG TTOL YPNGILOTOLOVVTOL Y10,
™V KOplo Ko OeVTEPELOVCA ATOONKELGN GE £VOV VTOAOYLIOTH E€1val Ol KOTOYWPTTES

g KME, 1 kpugr pvipn kot n kopta pviun.
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Apyrtextovikn Yroloyiotov I

W Movadeg Eicodov/EE6dov

O1 VTOAOYIGTEC OEXOVTOL KMOTKOTOIEVT] TANPOPOPia HECH TMV HOVAI®MY E1GO00V,
(dathEemv wovov vo dtfdcovy tétoln dedopéva) Kot TapEyovyv TANPoPopio. 6To
nepailov (elte TOLG AAAOVG VTTOAOYIOTEG, €1TE TOVG YPY|OTES), LECH TWV HUOVAOWV
e€odov. Tapdoetypo povadag €16600v gival T0 TANKTPOAGY10, OOV KAOBE Popd OV
éva TANKTPO mELETAL, TO AVTIOTOLYO YPAUU, YNOI0 I XOpaKTNPOC LETAPPALETAL GTOV
KATOAANAO K®OKO Kol oTéAvVETOL €ite OTN pvnun &ite ot povdoda eneEepyociog.
[Tapdoetypa povadag eE66ov eival 1 066vn.
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= A1000¢ 0goouivov Tov vroroyrot) DLX

Kepdhowo 3 / Evomra 1

H odiodog odedopévov tov DLX amoteleiton amd KuKAGOUOTA KOTOAANAQ Yo TNV
EKTEAEOT EVIOA®V, OMMOG 1 opluNTIK] Kol AOYIKN pHovada, ot oMcOntég, ot
KOTOYOPNTEG YEVIKNG KOl EI0IKNG YPNONG KOl Ol ECOTEPIKEG APTNPIEG LETAED ALTOV.
Ao ™V TAELPA TOV TPOYPAUUOTIOTY), 1) d1000G OESOUEVOV TEPIEXEL TIG TEPIOCOTEPES
TANPOPOPieg TOV TPEMEL VA amoONKeELTOVV Yo £val TPOYPALLLO £TGL OOTE OTAV OVTO
dwkomel va pmopel va emavéABel 610 onpeio mov giye dokomel Kol vo. GLVENIOTEL M
ektéleon) tov. EKTOg TV KataympnTdv YEVIKNG XPNoNG Tov glval opatol 6To ¥pNoTn,
N diodog dedopévav emmAéov TEPIAAUPAVEL TOVG TOPOKAT® KOTAUXOPNTEG EOIKNG

xpfiong:

210 mopoKdTe® oYNUo  @aivovtol To TUAUOTA TNG 01000V  OESOUEVMV,

Tov  amopiBunty  mpoypauuaros (PC), otov  omoio
amofnkevetar 1 OevBuvon TG EVIOANG OV TPOKETUL VO
extelecBel ka d1levBuvolodotel T PV EVIOADV.

Tov  Koataywpntyy owvlvveeswv dwkornwyv (IAR). O
KATOY®PNTHG 0VTOG omobnkedel TV EVIOAN TOL TPOKELTAL VL
extelecBel, mov dwPaletar amd T pPVAUN EVIOAGV Kol glval
AmOPOITNTOG OTOV EXOVUE EKTEAECT] TOAADV KOKA®MV POAOYL0V.
Otav cvpPel pa draxonn poptdveror otov IAR 1ty tov PC
€161 OOTE HETA TNV €ELANPETNON TNG SLOKOTNG TO TPOYPOLLLLLOL
vo enavEADEL 6TO GNUEID TOL OLUKOTNKE.

Tov  Katoywpnty owvliveewv  uvguns (MAR). O
KAToY®pNTHG ALTOS YPNCIUOTOLEITOL Yo TV OmOBNKEVOT TG
dtevbuvong pvnung oty omoia B amodnkevtel N Oa dwwPaoctel
éva dedopévo. Emiong cvvdéetar pe v khpla pviun HEGm g
aptnpioag dtevBouvoewv, n omoia stvon EmTEPK.

ToV Katoywpnty osoousvawy (MDR). O xotoympntig owtog
YPNOCILOTOLEITOL Y10 TNV Omobnkevon TV dedopuévav mov Ba
amofnkevtoHV 6T PVHUN 1 oL £YoVvV daPacTel amd TN Pvnun.
O xatoyopntig 0eOOUEVOV GULVOLETOL HE TNV KOPLOL LV
HEC® NG aptnpioag dedoUEVMV, 1| ool eivon EmTEPIKN.

TOV KATOYWPHTH KATAGTAGHS TOov mpoypauuctos. O
Katoy®pntng Kotdotaong amotedeital and ynoia (bits) 6mmg
ta (Z)ero, o(V)erflow, (N)egative, (C)arry. I'a mapdostypo
ovykekpléva ymeio 100 KoToympnt katdotaong eéetdlovral
OTOV VTLAPYEL AiTNON YO SLOKOTN TOV TPOYPAUUATOS (£T01 DOTE
va 600el €£0VG1000TNON Yo S1UKOTN), GE EVIOAEG EAEYXOV PONG
TPOYPALUATOS K. L.

apocwpvols  Kataywpntés. Ov  xoToyopntéc  owtol
amofNKELOVY TPOCWPLVE TNV TANPOPOPIa. TOV TAPAYETOL KATH
TNV EKTEAECT] TOV UIKPO-AEITOVPYLOV, DGTE VA Eivar duvati M
EKTEAEOT LIOLG EVTOANG G€ TOALOVG KUKAOVG POAOYLOV.

TG

EMKOVOVOUV LETOED TOVG KO TMG EMKOTVOVOVV LE TI LOVAO EAEYYOV KOL TI| LLVIUN.
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Apyrtextovikn Yroloyiotov I

Enelepyactnc

M oodog dedopsvow

<OWHHEPE pbPEOE

Drata in

Address MEMORY

Yympo 3.1.1 - O enctepyostic Tov DLX pe ™) povada ehéyyov kar 1) 8i0do dedopévov
KoODs Ko N emkowvevie Tov pe T pviapn: Ot ypopupés amd ) povada eAEYXOL OV
LETAPEPOVY ONUATO EAEYYOV EUPAVICOVTOL [LE OLUKEKOMMIEVES YPOUUEG Ko Ol apTnpieg yio
uetapopd dedopuévav (ecmtepikég aptnpieg) epgaviCovtor pe Kovovikég ypopupés. O
enekepyaotng ypnoonotel 3 ecmtepikéc aptnpiec: S1, S2 kot Dest. H Agttovpyia tng d1080v0
dedopévav eivar va dtoPdlel teleotéong amd to apyeio kataywpntov (Register File) kot and
TN KV, vo. ekterel Asttovpyieg 6" avtovg, ypnotponotdvtag tny ALU, kot va amofnkevel To
amoTELECUO GTO apyeio Kataympntdv 1 ot pvnun. apatnpodue 6T 0 povog TpdTog Yo va
emkovmvricovy ot aptnpieg S1 ko S2 pe v apnpio Dest givon péosm g ALU.
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Kepdhowo 3 / Evomra 1

.
{APAETHPIOTHTA 1

No ava@épetor To. KUKAOPOTO 00 TO 07T0i0. 0ToTEAEITOL 1] 01000G OEGOUEVEOV TOV
oynpartog 3.1.1 kot va TePLypayeTE TOV TPOTO PE TOV 0T0I0 GVTE GLVIEOVTAL.

7
{AHANTHEH APAXTHPIOTHTAX 1

H 6iodog dedopévarv Tng KME Tt0v vmoroyiot) DLX ypnowonoiei 3 scotepukég
aptnpieg S1, S2 kor Dest. Ov aptnpieg S1 kot S2 gmkowv@wvoOuv pe TV TPiTH
aptnpia Dest, péoow g ALU. Ta kukhopata omwd Ta omoia amwoteheitan 1 6i060¢
ogoopévov givor:

» O "povrorotéc" (latches - A, B ko C) ypnopomorovvror yio evorapeon
amo0nkevon ko ovvofovrar pe TV &icodo ™ ALU (A ko B) kon pe v
£€0d0 g ALU (C).

> To apycio katayopnTOV TEPLEEL 32 KaTa@PNTES YEVIKNG Yp1ions Tov DLX.

P O omopOpuntic mpoypapparos (PC) kor o kataympntig oevdiveswv
owukont®@v (IAR), givar pépog g KATAOTAGNG TOV TPOYPAUNATOG.

» Yndpyovv emiong kotayopntéc mov dgv givar pépog TG KATAOTOUONG:
Koatoyopntis owvlivveewv pviiung (MAR): ypnowpomogiton yw v
amofikevon d1evBivvoemv pviug oTig omoigg 0o amoOnkevtel 1 0o dSwePaoctel
évo, dgoopévo, Katayopntig oegdopévov (MDR): ypnowpomoreiton yio tqv
0mo0ikevon TOV dedopuévav mov 0o amodnkevTovy 6T PV 1 oL £Yovv
owfaotel amd ™ pviun, katoyopntis evrolav (IR), kov o mpoocwpivog
katayopntic (Temp) mov ypnoiponoleitar Y10 TpocwpPvi] 0rodiKkevon.

A
APAXTHPIOTHTA 2

Mrnopeite va eEnynoete To LoYo Y10 TOV 0T0i0 €ival amapaitnTol o “pavtorlotés”
oTIS £16000V¢ Kol oty ££000 TOL apyeiov Katoyopntov; o meprocoTepeg
AETTTOPEPELES Y10, TOVS POVTOAMTES, Oa 1NTav KoAo vo avatpééete oto Pifiio Tov
M. Morris Mano: “¥newoxn oyediaon”.

by
ﬁAHANTHEH APAXTHPIOTHTAX 2

O povrorotig sivor évag tomog flip-flop kv ypnowpomorcitan kvpicng wg péco
amoOnkevone. H ypijon poviorioTtdV o©TO 0G0YYPOVO KUKAOPROTO £(EL TO
TAEOVEKTI O, OTL TO. KUKAONOTO TOTE PoLdlovy pe cVYYPOVE KUKAONOTA, KOTA TO
0Tl £(0VV OLYKEKPUEVE GTOLYEID pUVI|UNG, OV amofnkevoVY KOl GTOTEAOVV TNV
eo0TEPIKN] Kotdotaon. Emopévog, n yp1on RovioAOTOV 6TV £€i6000 KOl TNV
£€€000 TOL OPYEIOV KATOYOPNTOV EIval aTapaitnT), £TOL OOTE Vo amodnKevOVTAL
TPOCOPIVA TO, TEPLEYONEVE, TOV KATAYOPNTAOV Kol vo. ovyypovitetar n ££000g 1 1
€l6000G QVTOV 070 TO UPYEI0 KATAYDPNTOV.
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Apyrtextovikn Yroloyiotov I

.
{APAZTHPIOTHTA 3

Mmnopeite vo €EnyNoeTe TOVG AOYOVS Y10 TOVG OMOIOVG 1] 01000G OLOONEVOV
KaOopilel T OLGPKELD TOV KUKAOV POAOYLOD KOl TO KOGTOG TOv emelepyaoti; Na
UITIOMOYNGETE TNV UATAVTINGN GOC.

7
{AHANTHZH APAXTHPIOTHTAX 3

H di060g d£d0pévev 6uvieTd TOV KUPLo L0Y0 KaBvoTépnong o€ Evay emeCepyaoTi.
Eivar To kOkAopa mov el ™ rIkpoOTEPT TAYVTNTA 0.0 OAO TO EMPEPOVS
kvkiopoata g KME, pe arotéleopno va kabopilel Tov KOKAO poroOyLOD HLOG
pnyovic. Emaiéov, n di0d0g kaBopilel T0 KO6TOG TOV £MELEPYAGTY], POV OTOLTEL
oY€00V 10, p1od TPavCiioTop KoL TO P66 YOPO TOV enelepyaoTi.
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Kepdhowo 3 / Evomra 1

== A1000¢ 0coouévov Tov vroroyrety PDP-11

H opydvmoon g 01600v dedopévov tov enesepyaoctn tov PDP-11 anewoviletor 6to
omuo 3.1.2. Onoc @aivetor 1 ALU kot 6Aot ot katoywpntés eivar cuvoedepévol
péow piog aptmpiag. H aptmpio avt) PBpioketoan oto ecotepikd g KME kot dev
TPEMEL VO GUYYEETOL LE TIG EMTEPIKES apTNpieg, OmmG eivat ol aptnpieg TOLV GLVIEOLV
v KME pe ™ pvAun kot tig povédeg €166dov / €£60ov. H emtepikn aptnpia g
pvnung eaivetor oto oynue 3.1.2 kot covoéert v KME pe ™ pviqun, péow tov
Katayopnt) dedopéveov (MDR) kot tov kataympntn oevbiveewv uvinung (MAR). O
Katayopntg Y etvol povipo cuvoedepévog pe v tpatn gicodo (A) g ALU kot o
KaToyopntg Z elvatl pdvipa cuvoedepnevog pe v €€odo g ALU.
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Apyrtextovikn Yroloyiotov I
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Kepdhowo 3 / Evomra 1

Yympoa 3.1.2. O enelepyaotiic Tov PDP-11, 0 omoiog amoteieiton 0o 1) 01000 d£00UEVOV
KOl T1] povaoa A&y ov KaOAOGS Kol 1 ETMKOWVOVIK ToOV pne TNV kKopro pviun. Ot ypoppéc
oo TN LOVAdA EAEYYOV OV LETAPEPOVY CTLOTA EAEYYOL EIvaL LE SIOKEKOUUEVES YPOLLLES KoL
Ol OPTNPIES VIO TN UETOPOPA OEOOUEVMV VIO LETOPOPG OdoUEVOV (E0MTEPIKEG apTNPiES)
glvan pe kavovikég ypapupés. O emeéepyaotng ypnopomotel pio povn aptnpic.

<GF70 enelepyaotic Tov vmoloyoti VAX éxet ompixdel otov TpOmO pE TOV
omoio €yel kortaokevaotel o emefepyaoctng Ttov vmoAoywoty PDP-11. AnAaon
ypnowonotel pio poévo aptnpio.
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Apyrtextovikn Yroloyiotov I

= Boaowd Prynoto ektéheong piog EVIOM|S oo TOV
enelepyaocty Tov DLX

O aAyopBuog enilvong omolovdNmote TPOPANUATOS amoTeEAEITOL amd Evav aplOpd
fnudtov mov mpénel va ekteAecTOOV HE pia cuykekpiuévn oepd. T va viomon el
évag T€T010¢ alyoplOog oe vav VTOAOYLIOTH, Ta PuaTa avTd ovoidovionl oE Evov
apOpd AoV pikpodtepov Pnudtomv, 0mov to Kabéva amd avTd avVIITPOcOTEVEL tio
eEVIOM] o€ YAmooo pnyovis. H owdoyikn oepd towv evioldv omotelel €va
TPOYPOUIO. GE YAMGGO HNYOVAG TOL OvVOToPloTd tov aAyopiBpo. H 1o yevu
TPOGEYYION YPNOOTOLEITOL Yo VO UTOPECEL €VOG VLITOAOYIOTNG VO EKTEAEGEL TIC
Aertovpyieg mov mpocdopilovtal amd SPOPETIKES EVIOAES OE YAMGGO U aviG, ONA.
KkGOe pio amd avTEG TIC EVIOAEG EKTEAEITOL TPOYLOTOTOIMVTOS it S10d0YIKY CEPA
TPOTOYEVOV AEITOVPYLDV.
Ot evtodéc mov amoteAohV €va eKTEAEGIHO TPOYpOppa givol amobnkevpéves oe
dwdoyikés Béceig oy kOpa pvnun. Ta va extedeotel to mpdypapupa, 1 KME
OVOKOAEL TIG EVTOAEG a0 TN UV KO EKTEAEL TIC AEITOVPYIEC TOV AVAPEPOVTOL GE
avtéc. H diehBuvon oty onoia Ppioketon kébBe @opd  Tpog ekTELEST EVTOAY|, €lval
t0 meplEyOuevo tov amaplOunt mpoypaupatog (PC). Ot eviodéc avaxaiovvtal omd
TIG 0éoe1g pvnuUNG SodoyIKa HEYPL TNV EKTEAEOT KATOWG EVIOANG Ol0KAAO®MONG 1
EVIOAMG KANONG LTOPOLVTIVOG, OTTOTE 1) POT| TOV TPOYPAULATOS LETAPEPETAL 0T BEom
pvnung mov Eekvé 1 vropovtiva 1 ot B€on PvuNg mov kabopiletor amd To 6TdHYO
™G dwkAddwons. Metd v avakinomn g €vioAng, to mepieyouevo tov PC
aLEAVETOL KO OETYVEL TNV EMOUEVN TTPOS EKTEAECT EVIOAT).
IMa 10 6vvoro eviodmv tov DLX (kTG amd T1g EVIOAEG KIVITAG LITOSIOGTOANG), OAEC
Ol EVTOAEC UTOPOLV Vo Y®PLoTovv o€ 5 Pacwkd Prjpata mov ektelodvion amd v
KME:

1. AvéxAinon evtoing (IF)

2. Anokwdwomoinon evioing / Avakinon tov katayopntaov (ID)

3. Extéheon (EX)

4. Ilp6écPaomn otn pvqun / Prpe oAokAnpwong dtakAddowons (MEM)

5. Eraveyypaon (WB)

Kdabe Prpo pmopel va dwapkécet €vav 1 TEPIGGOTEPOVS KUKAOLG POAOYOV GTOV
enefepyaot. [Hopaxkdtw, divovtor avaivtikd to 5 oo

1. Avaxinon evroing (IF — Instruction Fetch )

MAR <- Mem[PC]
IR <- Mem[MAR]
NPC <- PC+4

- Tiveton avakAnon g evtoAng amd tn pviun g omoiag v dtevbuvorn v
naipvel amd tov PC ko amobnievel avt otov kotoywpnty IR.

- Ab&non tov katayopnt| PC xatd 4 (NPC) mov deiyver v apyn g
dtevbuvong otn Pvnun e enOUEVNS EVTOANG oL Oa ektedeoTel.
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Kepdhowo 3 / Evomra 1

- O IR ypnowomoteitat yio vo. KpATHOEL TNV EVTOAN OV Bo eKTEAESTEL, KATL TO
omoio ivol amapoitnTO OTOV £XOVE EKTEAECT] EVIOADY GE TOAAOVS KUKAOVC.

00 katayopnms MAR eivar Kotoyopntig 0KNG ¥pNoNS Kol GLUVOEETAL PECH
g aptnpiag dtevBoivoewv e ™ pvnun tov eneéepyaotr). Emopévag, 6mota d1e06vvon
amodnkevtel otov Kataymwpnt) MAR, petapépeton ot pvAun. O IR eivar o
KOTOYOPNTNG EVIOADV TOL enelepyaotn, ONA. KaOe @opd ektedeitar 1 EVIOA TOL
Bpioketal 6TOV GLYKEKPLUEVO KATAXOPNTY.

<~ H dtevbuvon G EVTOANG OV TPOKEITOL VO, EKTEAECTEL TEPIEYETOL GTOV
amapOun mpoypaupatog (PC). Katd v avéxinon evioing, n KME mpénetr va
mpocolopicel T devBuvon g BEong Pvnung mov stvar amodnKevpévn 1 EVIOAN Ko
va (ntioet ) Agttovpyia avdyvoons. 'Etol, petagépetor n dievBvvon evioing amd
tov PC otov katayopnt dievbovoewv pviung (MAR), o omolog cuvdéeton pécm g
apmpiog SevBdvoewv pe ™ pvqun. H KME ypnowomoel tig ypapupés mov
HETOPEPOVV GIHOTO EAEYYOL Yo Vo VTodeigel ot pvun ot (nteiton pia Asttovpyia
avdyvoong. H evtoAn avokaAeitor omd ™ pvnqun kot arodnkevetor pécw tov MDR,
otov Katoyopnt| &vioAdv (IR). Avtd oAoxkAnpover 1t Aertovpyion avaxinomg
EVTOM)G.

%
{APAZTHPIOTHTA 4

Oupdote TOV TPOTO PE TOV OTOI0 YIVETOL ] KMOIKOTOIN O TOV EVTOA®Y Tov DLX;
No wepLypayete TNV KOOIKOTOINGY Y0 TOVS TPELS TUMOVS EVIOAMV (EVTOAEG
Tomov I, evroréc TOomov R, evroréc tomov J). o meprocdtepeg AemTopéperes, Oa
frov Koho vo ovarpéEete 610 2° KEQAANO KOl GUYKEKPIUEVE 6TV TETOPTY
evotnra “H Apyrrektoviki tov DLX”.

2. ATOK®OIKOTOINGY VIO S / Avakinen Tov Katayopntay (ID —
Instruction Decode /register fetch)

A <- Reg[IR6__1o]
B <- Reg[IR 5]
Imm <- (IR ;¢) *##IR6.31)

- Amoxmdtkomoinom g eVTOANG Kol TPOGPaoT) GTO apYEl0 KOTAXWOPNTOV

- H £€&odog amd Tovg KaTOY®PNTEG YEVIKNG XPNONG AmoONKEVETAL HECH GTOVG
000 mpocwpivols kataywpntés A kot B yia va ypnoyomomOetl apydtepa
GTOVG EMOUEVOVS KUKAOVG TOL POAOY10V.

- Ta yauniotepa 16 bits tov kataywpnt) IR emidéyovror enéktacmn TpOGTLOV
Kol omofnkevovtal pECH GTOV  TPOCMPWO  Kataywpnt Imm yw va
YPNOLOTOMO0VV o€ EMOUEVO KOKAO
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Apyrtextovikn Yroloyiotov I

- H amokwdwkonoinorn yivetor mapdAinia pe v oviyvoon omd To apyeio
KOTOyopNnTOV, KATL Tov £ivol duvatd Adym g otabepng 0éong tov medinv
omv evtoAn tov enefepyooty DLX (etvar yvoot cav fixed-field decoding

TEXVIKY])

210 PApa avtd, OTOKMOKOTOIEITOL 1| EVTOAN Kol TanTOYpova yivetal Tpdsfacn 6to
apyYelo TOV KOTOX®PNTOV Yo Vo dSofacTtobv ot mnyaiot KoToympntés. AvEdveral o
amoplOUNTNS TPOYPAUUOTOS DCTE VO OELYVEL TNV ETOUEVT EVTOAT).

¥
{APAETHPIOTHTA 5

Mmopeite vo. OITIOAOYNGETE TNV TOVTOYPOVI] CITOKMILKOTOINGT TNG EVTOAM|S KUl
™V TpocPacn 6To aPYEI0 KATAYOPNTAOV;

.
{AHANTHEH APAXTHPIOTHTAX S

H omoxkmowomoinen pmopei va yiver mwopdiinia pe 10 Sdfocpo TOV
KOTOOPNTAOV. AvTo givonr £Qiktd, O10TL 1 popen evrohwv T1ov DLX sivor
oT00epnc KMOKOTOINoNS Kol oL nyaiol Katayopntés Ppickovror Tavrta otV
iowe Oéon oe pio gvrod). e 10 AGyo GUTO OV KATOYOPNTEG UTOPOVY VO
0w faotov TPy 0AOKANP®OEL 1] 0TOKMILKOTOINON TNG EVTOMG.

3. Extéleon (EX — EXecution/effective address cycle)

Ot tedeotéol (Kotaywpntéc) mov OWPACTNKOV GTO TPoTyovuevo Prua, £xovv
petapepbet péow tov apmmpiodv S1 ko S2 avtictorya Kot Bpickovtal oty 16000 TG
ALU. H ALU mpaypoatomotel pio amd Tig TPEIG AEITOVPYIES, AVAAOYOL LLE TOV TOUTO TNG
evtoag tov DLX.

¢ Emkowaovia pe ™ Mvijun (evioréc dptmong / amobnkevong):

MAR <« A + (IR6)"* ## IR 14.31;
MDR « B

H ALU mpocbétel 10 mepieyoduevo tov mnyaiov kataywpnt (A) pe to meplexOUevo
TOV KOTOYMPNTN EVIOA®V, TO 0010 £XEl VTOCTEL EMEKTAOT] TPOSH OV oTa Ynoio 16
¢wg 31. 'Etor oymuartiCetar n evepyog devbuvon, n omoia petapépetal otov MAR.
2V mepintoon eviong amodnkevong o MDR goptdvetat pe tnv tipn tov B.
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APAETHPIOTHTA 6

Eoto n napokdto evroi] ¢optmong tov DLX: LB R1,50(R2).
a)AV 10 TEPLEYONEVO TOV KaTaympnTi] R2 givan 100, mowo Oa civor To amotéieopa
META TNV EKTELEST] TG EVTOMS;
B)Na ekteréoeTE TNV TOPATAVE EVTOAN, YPNOLUOTOLAVTUS TO AOYIGUIKO 7OV
Bploketal otV 16TOGELIDO:

http://hermes.di.uoa.gr/DLXSim/instruction/instr.html
Na cvyKpiveTe TO AMOTELECHA PUE TNV ATAVTI O] TOV OMDCUTE.
YINa@ 1pNOHUOTON|GETE TO AOYIGUIKO TPOGOUOIMOGIS TMV EVTOLAOV POPTMGIS TOV
DLX 7o onoio BpickeTror otnyv 16T0GELIDO:

http://hermes.di.uoa.gr/DLXSim/ls type/LS.html

AHANTHZH APAXTHPIOTHTAX 6

Me v gvrod] avti] QoptOvovue otov katayopnty Rl1, to mepreyopevo g
owev0vvong pviune, N omoia vmoioyiletow mpocBitovrag v T S50 oTo
aepreyopevo Tov katoyopnty R2. Eropévag yivetar n tpdobeon g Tipns 50 ko
TOV TEPLEYONEVOL TOV Kataympnt] R2 (100) ko 1o amotéhiespa (150) mnyaiver
OTOV KUTOYOPNTY] 01E00VVeE®V pvijuns.

¢ ApOunTuc) M Aoy evroan
ALUqytput < A op (B or (IRy)'® ## IR 16...31 )
H ALU extelel m Aettovpyio mov kabopiletor amd tov Kodikd Asttovpyiog petald

tov A (Rs1) kat tov B 1 peta&d tov A kou g Tiung mov Ppioketor ota tedevtaio 16
bits Tov KaTOYWPN TN EVIOADY ((IR16)16##IR16,_31).

APAZTHPIOTHTA 7

a)Na meprypayere Tnv ektédeon g evroc Tov DLX: ADDI R1, R2, #3.

B)ITowo Oa eivar To amotéreono av To mepPLeyOpevo Tov kKataympnty R2 givan 147;

YINo €KTELECETE TNV TOPATAVEO EVTOAL], YPNOLUOTOLAOVTIOS TO AOYIGHIKO 7OV

BplokeTal otV 16TOGELIDO:
http://hermes.di.uoa.gr/DLXSim/instruction/instr.html

Na cvYKpiveTe TO UMOTELECHA PUE TNV ATAVTI O] TOV OMDCUTE.

0)Na ypNoHoToN|6ETE TO AOYICHIKO TPOGONOIMGNS TOV EVTOAMV TVTOV R TOL

DLX 7o onoio BpickeTror otnyv 16T0GELIDO:
http://hermes.di.uoa.gr/DLXSim/r_type/R.html
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AHANTHZH APAXTHPIOTHTAX 7

a)H gvroi ADDI R1, R2, #3 npocOéter 10 mepreyopevo tov katoyopnty R2 pe
™v Ty 3 kon toto0etel 10 amotédeopna otov Kataympnti Rl.
B)To amotéreopa Oa civar To 150 ko Oa eyypagel otov kKataympnti Rl.

¢  Awkradoomon pe ovvOkn / Metonnonon

ALUgytput ¢~ PC + (IRi6)'* ## IR 1631
Cond < (A op 0)

H ALU npocBéter otov PC v 1iun| tov offset yuo va vrohoyicet tn dievbvvon tov
o6ToHYoL dSkAAdwoNGC. [ S1aKAAIMGELS e GLVONKT, 0 KaToympnTIS A eAEYYETAL YO
va amogactotel av avty 1 devBvvon Ba mpémer va yiver n véa Ty tov PC. H
Aertovpyio cOykpiong op ivarl o oyeTikdg TeEAesTnG Tov KaBopiletarl amd Tov KmOKO
Aertovpyiog ™ evtoAns. o mapdadetypa, o op eivar o "==" (166t t0. GE GCLYKPION UE
10 0) yio v evtoA; BEQZ.

APAETHPIOTHTA 8

o)Na eprypayerte To Pripo ekTéAEONS TG TOPUKAT® evTOAS Tov DLX.
J 1100
(No Osmpnoete 0TL 1| evroln PpiokeTtar otn 0Eon pviung pe devBuvvon 1000)
B) No ekteléoete TNV TOPOTAVE EVTOAY, YPNOIUOTOIAVTES TO AOYIGUIKO TTOV
BplokeTal otV 16TOGELIDO:
http://hermes.di.uoa.gr/DLXSim/instruction/instr.html

AHANTHZH APAXTHPIOTHTAX 8

H gvroi J 1100 givor pio evrod] petamionons. Metd Ty amoKk®otkomoinon g
EVTOM]G, TO EPLEYOpEVO Tov PC £xer avindel katd 4 ko Exer maper Tnv Ty 1004.
Kot v ektéheon g evioms, 1 eicodog g ALU givan To mepreyopevo tov PC
poli pe v eméktaon mpoonuov, £Tol @6TE 1 OevBuven TOL GTOYOV
oleKkAGOmong va givar o 1100. Apa, n Tiun Tov offset givar 96.

4. IIpocPaocn oty pviun/ppa orokipomong owwkradmons (MEM
- Memory access/branch completion cycle)

¢ Emwowaovio pe ™ Mvijun
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LW: MDR <~ Mem[MAR]
SW: Mem[MAR] <~ MDR

- Tiveton mpdoPfaon ot pviun 0tav avtd amonteiton

- Av &yovpe eviol) optmong, To dedopéva dtaalovtal amd Tn v Kot
tomoBeTovvion otov kataywpnt MDR

- Av &yovpe evtol) amofnkevong ta dedopéva dafalovtar and Tov
Kotayopnt B kot gyypdeovtoar otn pvhun

- Xg kdOe po amd T 600 TPONYOVUEVES TEPIMTMOGELS 1] d1eHOVVET TOV
YPNOHOTOLEITOL EIVOL OVTT) TTOV £XEL VTTOAOYIOTEL GTOV TPOTYOVUEVO KVKAO
Kot amofnkevtel otov Kataywpnt| ALUOutput

¢  Awkrddmon pe cuvOnkn

if (cond) PC <- ALUOutput
else PC <- NPC

- Edv éyovpe evtoAn dtokAadwong, to mepieyopevo tov Katoympnt PC
avtikadiototot pe Tn 01evBuvor Tov 6TOYOL TG SKAGO®GONG TOV
Bpioketon otov kataywpnty ALUOutput

- Awgpopetikd o PC maipver mepieyxopevo avtd tov katayowpnt) NPC

APAZTHPIOTHTA 9

a)Na meprypdyete to Pripno 0AOKAMP®ONS SLOKAAIMOGNS TG TUPUKAT® EVTOMS
Tov DLX.

BEQZ R1,150

B) No exktehécete TNV TOPATAVE EVTOAY, YPNGLUOTOLOVTUS TO AOYIGUIKO 7OV
PplokeTal otV 16TOGELIOO:

http://hermes.di.uoa.gr/DLXSim/instruction/instr.html

AHANTHZH APAXTHPIOTHTAX 9

Yy mepintoon TG evioM)g OdwkAiddmons BEQZ R1,150 apyka yiveto
oUYKpLoN 0TO TEPLeOpevo Tov Katayopnty R1 pe 1o 0, (dnAhadn av 1 cvvOnkn
cond givor aAn0fc). XtV mepinTtwon mov 11 cuvOnkn givar ainOdng, tote o PC
eopta@verar pe v Tipq 150. H mipq avty eivor n £€€odog g ALU ko €£xer
VTOAOYIOTEL GTO TTPONYOVNEVO Pripa EKTELEOTC TG EVTOAG.

5. Enaveyypaen (WB - Write-Back cycle)
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I'evika:  Rd < ALUgytpyt or MDR

e ApBunTikn n AoyiKr| eVToAn (KOToywpnTh — KOTOYX®OPNTH)
Reg[IR6.20] <- ALUOutput

e ApiBuntikn n Aoyikn evtoAn (kotaywpnti — Immediate)
Reg[IR; 15] <- ALUOutput

e Evtol edptmong
Reg[IR11.,15] <- MDR

- H evtol avtr yphwet 10 amOTEAEGLO GTO OPYELD KATAXMPNTAOV, TO 0TO{0
amotélecpa TpoépyeTon ite amd tn pvnun gite and v ALU (ALUOutput)
- O xatoywpnmc Tpoopicpod eoptdtar omd To opcode

APAZTHPIOTHTA 10

a)No avaeépete Ta TEVTE PripnaTo EKTELEGNS TOV EVTOADV 6TOV vVToioyioti) DLX

KO VO, TEPLYPAWYETE GUVOTTIKA T1] AELTOVPYIO TOV EMTEAEITAL KOL TO. KUKADNOTO,

7OV YPIGLUOTTOLOVVTUL 6€ KAOE Eva amd avTd.

B)Na YpNOLUOTOMNGETE TO AOYIGUIKO TPOGOUOIMOGS TNG EKTEAEGNS TOV EVTOLAOV

To0v DLX 710 omoio mapatifeTtor 671 10TOGELIOES KO VO OEiTE TOV TPOTO NE TOV

07010 TPOGOUOLMDVETUL 1] EKTEAEGT] TOV EVIOAMV:

http://hermes.di.uoa.gr/DLXSim/instruction/instr.html
http://hermes.di.uoa.gr/DLXSim/ls type/LS.html
http://hermes.di.uoa.gr/DLXSim/r_type/R.html

APAZTHPIOTHTA 11

o)Ilow givor Ta Pripato 1o TNV TOpakdT® €vToA) ToV vVToloyieTi) DLX:

LB R1, 50(R2)
‘Eot® 0TL 7pwv amd v ektéheon TG eviom)s, o PC &yer v tiuq 100, o
katayopntis R1 &e meprgyopevo -100, o R2 £xer mepreyopevo 60 ko otn 0¢on
pviung pe devbvvon 110 Bpiokeron o aprOpég 200.
B)Na ekteréoete TNV TOPOTAVE EVIOM] QOPTOGNG, YPNOLUOTOLOVINS TO
AoyiopKo ov BpiokeTal 6TNV 16TOGEAIDO:

http://hermes.di.uoa.gr/DLXSim/instruction/instr.html
YINO 1pNOUOTON|GETE TO LOYIGUIKO TPOGONOIMONS TG EKTELESNS TMWV EVIOAMV
POPTMONG, TO 0010 BPioKETAL GTNV LGTOGELIDN:
http://hermes.di.uoa.gr/DLXSim/ls type/LS.html
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—
AHANTHZH APAXTHPIOTHTAX 11

1° Bfjpa: Bripo ovaxkinong evioing
I'evika Mopaderypa
MAR <« PC; MAR « 100;
IR <+ M[MAR]; IR <« M[100];

Metd 1o mpdTo Prina o IR mepiéyet v eVvIoAn] Kot £XEL TNV TOPAKATO LOPON:

| 6bits | Sbits | Sbits | 16bits
LB | R2 | RI | 50 |

2° Bipa: Anokodikonoinomn / AvaxkAnoT KatoyopnTov
I'evika Hopdaderypa
A < Rsl; A <« 60;
B < Rs2; B « -100;
PC«PC+4 PC « 104

3° Bfjpa: Extéleon

I'evika Mopdaderypa

MAR <« A + (IR )" ## IR 16.31; MAR « 110
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4° Bipa: IIpocPacn ot pvAun / Ppe ohokAipmong dtaxhadmong

Hapdoerypa
Tevika,

MDR « M[MAR] MDR « 200

5° Bijpa: Brjpa emaveyypogig

I'evika Hapaderypa

Rd <+ MDR R1 « 200
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= Baowd prjpoto ektéreong puog EVTOAG oo Tov
enelepyaoty Tov VAX

H xoataokevn tov vmoioyiomy VAX éxet ompiybel otov PDP-11.Enopévag, o
TPOTOG EKTEAEONC TV EVIOA®V 61OV VIToAoyloT VAX, elvan avdAoyog e Tov tpdmo
mov ekTeEAOVVTOL O1 EVTOAEG otov PDP-11. Xt cuvéyeia Ba avapepBodue otov 1pomO
LLE TOV 01010 EKTEAOVVTOL O1 EVIOAES GTOV VITOAOYIoT VAX.

[Na v extéleon pog evioAng otov vmoloyiot] VAX,av 1 €VIOAN
amofnkevetanr oe pa Béom pvnung, xpedletor va yivouv ol TopokdT®m AETOVPYies
otv KME:

e H dwebBvvon g &viOAg MOV TPOKEITOL VO EKTEAECTEL, TEPLEYETOL GTOV
arapOunt) mpoypappatog (PC). To mepexduevo avtg g B€ong eivar | evtoAn
OV TPOKELTAL VO EKTEALECTEL, TO OO0 GTN GLUVEYELN OVOKOAEITAL Kol OPTOVETOL
otov kataywpntn evioAov (IR).

IR < M[PC]

e Avénom tov amaplOun tpoypdupatoc katd 1.

PC — [PC] +1

e Extéleon g Aertovpyiog mov mpocsdlopileTal amd Tov KmOKO TG EVIOANC.

YTV TepinTOon mov 1 eVIoM] KOTOAAUPEVEL TEPLIOGOTEPES OO o BECEIC
pvnung, ot 600 TpoTEG Asttovpyieg umopov va exavaineBodv dceg popég yperaletan
Yo TNV avakAnon oAoKANpng g evioAns. Ot dvo mpdteg Aettovpyieg cuvinOmg
AVOQPEPOVTOL GOV ‘QACT AVAKANGONG , EVM 1 TPITN AElTOLPYiD OVOQEPETAL GOV ‘PAOT
extéleonc’.

<27 01800 TPATEG AEITOVPYIEC VAOTOIOVVTOL LIE TO TOPOKAT®O PrpaTo.

1. H avéaxinon tng evtoAng ekteAeitor, poptavovtag to mepiexouevo tov PC otov
MAR «ot otélvovtog o aitmon ywo ddPacpo ot pviun. Koatd m owbpkela
OVOLOVIG Yo amOKplon amd tn pviun, o PC avédvetan katd 1, Bétovtag pio amd
T1¢ €16060vG ™G ALU (tov katoympnt) Y) o€ 1 ko v GAAn gicodo g ALU
(v apmpia g KME) omv mapovoa 1ty tov PC. Tavtoyxpova, n povéda
elEyyov eLEYyEL To onua eAéyyov Add.

2. H tyn mov mpokONTEL, PETAPEPETOL OO TOV KOTAX®PNT Z, GTOV amoplount)

TPOYPALLOTOG.
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3. H AéEn mov avaxoAéotke amd T pvnun Ko Bpicketor otov MDR, poptdveral
otov IR (kataympntn eviolmv).

Ta prpato yoo TNV avakAnon e EVIOANG, Kabdg Kot 1 amok®OKoroinoct| g
glval kowd vy OA0LG TOV TOTMOVE TV EVIOAMV. MeTA amd ovtd ta Prjpato, 1M
eKTEAEON TOV eVIOA®V €EapTdtar omd Tov TOMO TNG €VIOANG. XN ovvéxeln o
TEPLYPAWYOLE TNV EKTEAECT] TOV EVIOADV, Ol OMOlEG UMOPEL VO EKTEAOVVTOL LOVEG
TOVG 1) VO OTOTEAOVV TUNIOTA 1O GVVOET®V eVTOADYV. Ot EVIOAEC aVTEG etvat:

P Avaxkinon A&éng amd T pviun. Avdikinon tov mepleyxopévov mov Ppioketan
o 0gdopévn Béon puvhAung kot eoptwon avtod oe Katayowpnt| s KME.
(Avéyvoon)

» Eyypoon AéEng otn pviun. Amobrkevon pog AéEng dedopévov amd v
KME, o¢ pia dedopévn 0éon pvaungs. (Eyypaoen)

P Metagopd mepreyopévov amd Evav KaToyopnTy o€ évav dilo. Metapopd
pog Aééng dedopévav and Evav kataywpntn g KME og évav dAro, | oty
ALU.

» Extéleon pog oplOpntikig 1 AOYKNG €VTOM|G Kol omoOfKeELGN TOV
anoteAéouatoc o€ Evay Katayopnt ™ KME.

P Extéleon pog EVTOAM|S PETAT OGNS 1) EVIOANG OKAGS®OTG.

lr
{APAZTHPIOTHTA 12

Koatd v ektéheon pog evrone, pe mowov Tpémo 1 KME katarlafaiver mote avtod
7ov owfaler amd T pviun givar vToin 1) ivor Ta d€dopEvVa MOG EVTOANGS

%

{AHANTHEH APAXTHPIOTHTAX 12
Kotd t™v avaxkinon pmog evroing, 1 KME npocowopiler Tq 0éon pvipng mov
BpiokeTor n evrol] 1] Ta O€00UEVA TG EVTOM]G. LTIV MEPITTMOGT TOV TPOKELTAL
YWo €VTOAY], YiveTOl pETO@OPE 0VTNS 00 Tov Katoyopnty evrorov (IR), otov
Katayopnty devdivvoemv pvijuns (MAR). Ztnv ngpintomon 0pwg, mov TpoKeIToL
Yo dgdopéva puog EVTOMIS, TOTE oynpotiletar 1 oevdvvon CVTOV Kol 611
ouvéyeln avtd petapépovrar etov MAR.

Elvar onpovtikd vo ovagépoope mwg 1 avakAnomn Kol 1 oroK®OIKOToiNon Tov
EVIOADV yiveTow pe TovV 1010 TpOMO o€ OAo T €10 TV gvioAwv. Emopévmg, Ha
acyoAnBovpe povo pe ™ @Aom TG EKTEAEONG TOV EVIOADV. A O0VUE TOPA
AVOAVTIKOTEPX, TOV TPOTO LE TOV OTTO10 EKTEAOVVTOL O TOPATAVE® EVTOAEC.
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Avaxinon AEENG amd T pvijun

[Ma v avékinon pog AéEng and ™ pvnun, 1 KME npénet va tpocsdiopicet
devBvvon pvAung O6mov elvar amoBnievpévn 1 AEEN kar vo kdver aitmon yuo
Avayvoon. Zuvenmg, yio v ektédeon g eviong, 1 KME petapépet ) 61e06vvon
™mg AéENg, otov kotaympnty oevBuveewv pviung (MAR), amd 6mov péow tng
aptnpiog petapéperor oty kopla pvnun. Ev 1o peta&o, 1 KME ypnowyonotel tig
YPOUUES EAEYYOL TNG OPTNPIOG UVAUNG KOl gvepyomolel Ta KOTAAANAQ onpoTa
eléyyov, Yoo vo mpocolopicel ™ Aertovpyia Avayvoone. Metd v aitnon yw
Avayvoon, n KME nepyiéverl Eva onpo eAEyyov amd ™ uvhun, to omoio kabopilet av
N Aerrovpyia g Avdyvoong €xet oAokAnpwBel. MOAg avtd T0 ofpa eEAEYYoL Thpet
mv Ty 1, onuaivel Tog n Asttovpyio Avdyvoong €xet oAokAnpmBel kat Ta dedopéva
nnyaivouv 6tov MDR kot pécm g aptnpiog, 6Tov KotaywpnTn TPOOPIGHOD.

Yav Topdderypo, o vrofécove Tmg 1 01evBvvon oty omoia TPOKELTAL VAL Yivel
npoonéhaon, Ppioketar otov kataywpnt) R1 kot mwwg ta dedopéva amd tn pviun
npokeltar va  @optwBovv otov kotayopnty R2. H extéheon ¢ evroAng
eMTLYYAVETOL pe TNV aKOAovOn oepd Prudtov (to Tplae TpdTO PrHoTe Yoo TV
EKTELEOT] NG EVTOANG, OTO OTTOlnL YIVETOL 1 AVAKANON TNG EVTOANG Kal 1 ovEnoT Tov
PC, &yovv 1o meprypagel mapoandve):

4. MAR « [R1]

5. Avdyvoon (evepyomoinomn TV YPOUU®V EAEYXOL TNG apTnpiag UVAUNG, £Tol
(MOTE VO TPOGOIOPIOTEL 1) Agttovpyios AvAyveong)

6. Avapovi péypt vo oAokANpmBei n Avdyvoon

7. R2 « [MDR]

01 avticToyeg evtoréc otov vmoroyioty DLX eivar of evtodég LW, LF, LD,
avAAOYO LE TOV TOTO TV OEO0UEVOV.

APAETHPIOTHTA 13

0)Oundacte TOV TPOTO NE TOV OMOL0 EKTEAOUVTOL Ol EVIOAES QPOPTMONS KO
amofnkevong otov vmoioyiotyy DLX; I'a mepiocdtepes remtopépereg Oa nrav
KOAO Vo, avaTPEEETE 6TO OEVTEPO KEQPAANLO: “ApyLTEKTOVIKEG ZVVOLoV EvToA®V”.
B)Na xpnoLHoTOMGETE TO AOYIGUIKO TPOGONOIMGTNG TNG EKTELECG TOV EVTOLAV
PopTOOoNG Kol arodnkevong tov DLX, to omoio mapatifeTor 6Ty 10TOGELIDO:
http://hermes.di.uoa.gr/DLXSim/ls type/LS.html
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Eyypaen A£&ng ot pvijp

H dwdwkacio yro v eyypaen pog AEENG o€ o dedopévn BEon pvnung €xet og
e€Ng. Aol n devBuvon amobnkevtel otov kataywpnt MAR, n AéEn dedopévav n
omoio mpokertan vo eyypagei, amodnkeveton otov MDR pécw g aptnpiag, mpv i
TAVTOYPOVA LE TNV gvepyomoinon twv onudtov ehéyyov Eyypaerg. Av vrobBécovue
oG N AEEn dedopévav mov mpokertan v, amofnkevtel otn pvnun Ppioketal otov
katoyopnt) R2 kor mog 1 devbvvon pvnung Ppioketar otov katoywpnt) R1, n
Aertovpyia Eyypaoeng €xet tv €€ng akoAovbia Pnudtov:

4. MAR « [R1]
5. MDR « [R2], Eyypaon
6. Avapovn péxpt va odokAnpwbein Eyypaoen

Meta@opd mepLeyopévov amod Evay Kataympnty o€ £vav dAilo

[Ma ™ petapopd tov mepieyopévov tov kataywpnty R1 otov kataympnt) R4,
yivetal peta@opd tov meplexopnsEvov tov kataywpnt R1 oty aptmpia g KME kot
péow G aptnpiog, HETAPEPETAL TO TEPLEYOUEVO aVTO otov Katoympnt R4. Ta
Prurota yro TNV EKTEAEST] TG TOPATAVE® EVIOANG giva:

4. [R1] — aptmpia,
5. aptmpio — R4

.:::"H EVIOM] YO0 TN METOPOPA Oedopévav amd tov Katoympnt) R1 otov
katoywpnti R4, otov vmoroyiot| VAX eivarn MOV R1, R4.

Extéleon puog aprOuntuki)g 1] Loywng evTorg
®» 1" nepintoon : Ipécdeon Tov mepreyopévov §V0 KOTAYOPNTOV

‘Eocto o011 Bélovpe va ekTeAéGOVUE HOG EVIOAN TTPOGHEGNC TOV TTEPIEXOUEVOD

tov Katoyopntov Rl kot R2 kot va oamoBnkedoovpe 10 0motéhecpo GTOv
Kkatayopnt R3.
Mo v extéheon pog mpodcbeong, 10 mepleyOuevo TV 600 KOTOXOPNTOV TOL
npoketal vo mpootebel, mpéner va eivar dabeéoio otig dvo eoddovg g ALU
tavtoypova. o va emitevyBel avtod, ypnoywonoteiton o katayopntis Y. Ta fAuata
YL TNV EKTEAECT] TNG TOPATAV®D EVTOANG Etvat:

4. To mepreyodpevo tov kataywpnt Rl petapépetar otov kataywpn Y, ond
OOV PETAPEPETOL OTNV TPAOTY €i6000 (A) g ALU.

5. To mepeydpevo tov katoympnt) R2 petapépetoan oty apnpio kot péEcw
avtng, otn 0gvtepn eicodo (B) tg ALU. Evepyomoleiton to onua eAéyyov
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Add ko yiveton n Tpdcbeon tov meplexopévav tov 600 g160dmv ¢ ALU (A
kot B). To amotéieopa amoOnkeveton otnv é€odo g ALU, mov eivail o
KaToyopntg Z.

To mepleyOpevo 10V KATOXOPNT| Z UETAQEPETAL UECH TNG OpTNpioc GTOV
KaToypnT Tpoopiepov, R3.

Emopévog, Ta Prjpata ylo tnv ekTéAecn TG EVIOANG sivat:

e

[R1]—>Y

[R2] — apnpia

Evepyomoinon tov onpatog eréyyov Add
[Z] — aptnpia

Aptpia — R3

"<"H avtictoym evtoli otov vmoroyioti DLX eivar 1 ADD R3, R1, R2, evd
otov voAoytot| VAX eivarn ADDW3 R1, R2, R3.

» 2" nepintoon : pocOeon Tov TEPLEXOREVOD £VOG KATOYOPNTH NE
TO TEPLEYONEVO OGS OEong pviung

‘Eoto n evroln “IIpodcBece otov kataympnt R1 to mepexduevo mov vépyovv

ot devBvvon pvnung LOC”. Ag Bewpnoovpe nog 1 dievBovvon LOC diveton pe
amoAvTo TpOTo O1eVBLVGL0d0TNONG, dNAaON gival TUHa TS 101G ™G evtoAng. [Ma
TNV EKTEAECT] TNG EVIOANG, XPELALETOL VO YIVOUV Ta TOPAKAT® PripoTo:

4.

5.
6.

To medlo devbuvong tov IR, 10 omoio mepiéyer t Oevbvvon LOC,
petapépetor otov MAR Kot evepyomoteiton to onpa EAEYYOV avayvmong.

To mepreyopevo tov kataywpnt R1 petapépeton otov kataywpnt Y.

Ortoav ektedeotel n avdyvoor, o telectéog g Lnung Ppioketar otov MDR.
Amnd tov MDR petagpépetor oty ALU pécm g aptnpiog Kol evepyomoteitot
10 onpa ehéyyov Add kot extereitar n Tpdcbeot. To anotéAecpa HeETOQEPETOL
G6ToV Katoywpn Z.

To amoTéEAEGLLO LETAPEPETAL LEGM TNG OPTNPLOG, OO TOV KATOYWPNTH Z, GTOV
kotayopnt R1.

Enopévmg, Ta fpata eKtéAeonc e EVIOANG elvat:

e

[Tedio drevbuvong tov IR — MAR, Avéyveoon

[R1] — Y, Avapovn péxpt va ohokAnpmOet n avdyvoon
[MDR] — aptnpia

Evepyomoinon tov onpatog eAéyyov Add

[Z] — aptmpia

aptnpia — R1
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{APAZTHPIOTHTA 14

Mmnopeite va eEnynoete TNV €KTELEST] TG TOPUKATO EVIOA|S TOVL VLTOAOYIOTH|
VAX : ADDW3 LOC1, LOC2, R1;

%
{AHANTHZH APAXTHPIOTHTAX 14

Ytnv evroa] ADD LOC1, LOC2, R1 yiveror wpocOeon tov dedopévev mov
Bpiokovron o1ic O¢cerc pviung LOCT ko LOC2 ko 10 omotéheopa Tomodeteiton
otov katayopnti R1.

Extéleon pog evroic neTamono1g

2T1g €VIOAEG peTOmNONONG YIVETOL OVTIKOTACTOON TOL TEPIEXOUEVOL TOV
amoplOunT) TPOYPAUUATOS, Amd TO GTOYO SUKAAO®ONG, 0 omoiog givar 1 devBuvon
™G €VTOANG otV omoia yivetal 1 dakAddmon). ['a va Bpebel o otdyoc dtoukrladwong,
vivetaw mpdcheon evog mediov offset X, 1o omoio mepiéyetan oto medio devBhvoewv
™G EVTOANG SOKAGOWONG, LE TNV EVIUEPOUEVT TIUN TOL AOPLOUNTY TPOYPEUUATOC.
Ta gmpépovg Prjpata ylo v EKTEAEST TNG EVIOANG LETATNONOTG, Etvat Ta €€1G;

4. To mepreyopevo tov PC petapépeton otov kataympnt) Y, dniadn otnyv apmn
glooodo (A) g ALU.

5. To offset X (to medio devBbvoewv tov IR), petapépetor oy aptnpia,
onAaodn otn oevtepn eicodo g ALU. X ovvéyewn exteAeiton n mpodcheon
KOl TO OMOTEAEGLOL KATAYWOPEITAL GTOV KOTAX®PNT Z.

6. To amotéleopa, T0 omoio eivan 0 6TdY0G dlakAddmaong, tnyaivel amd v €000
TOV KoToopNnT Z, pécw g aptnpiag, otov PC.

Emopévog, ta Prjnata ektéleong g eviong elvat:

4 PC—-Y
Offset X — apmpia
Evepyomoinon tov onpatog eréyyov Add
6. [Z] — apmpia
aptmpia — PC

9]

—H EVTOAN petoamonong otov vmoroylot| VAX eivon 1 JMP, yio 6Aovg tovg
TpOTOVG  d1evBuvelodotTnong yw tov kabopiopd Tov oTdYoL drakAddmonc. Ot
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avtiotoryeg evtoAég otov vmoroywot DLX eivar ot J, JR, JALR, avdioyo pe tov
TPOTO e TOV 0010 VTOAOYILETAL O GTOYOC OLAKAAIMOTG.

OEivm onuovtikd vo avogépoope mog o PC avEaveror katd T @dom
OVAKANGNG TNG EVTIOANG, TPV OKONO TPOOSOOPLGTEL 0 TOTOG TNG evToAc. "Eton,
otav to offset X mpootiBetar o610 meprgyopevo tov PC (Pripatra 4 xor 5), to
nepreyopevo tov PC €£xer evnuepomBel é1o1 dote vo deiy(vel v €vTOA] mov
aK0LovOEL peTa TNV EVTOA] dLoKAAd MO S 6T0 TPdYpappa. Emopéveoc, n owwpopd
OVANESO 0TO OTOY0 OLUKAAIMGNG Kot TN d1e00vven mov PpiokeTor apéomg petd
™V €vToA] owkAddomong, eivar 1o offset X. Av ywo mopaderypo, o 6ToH)0g
owkAGdmong Ppiokerar otn 0éon 1000 kor LOYy® TNG EVTOMIS OLOKAAOMONG
npénel vo agl otn 0¢on 1050, Ty tov X givan 10 49.

T Ac Osopficovue TOpa TNV TEPITTOON TG EVIOM|S SLOKAAd®ONG pe
ouvOnkn. H povn dwopopd pe Tig evtoAég petamnonong, ival 0Tt 6TV eKTEAECT TNG
eVIOM|G, yperaletal va EETACTEL 1| KOTAGTAON TOV KOJIKAOV Katdotoong (condition
codes), mpv poptmOel N véa TN otov amoaplfunty Tpoypdupatos. o Tapdderypa,
edv KaTd TN OGPKELD ATOKMIKOTOINGNG TG EVTOANG, TO Tepteyopevo tov IR deifet
OTL M evtoAn elvar evtoAn] apvnTikng dtakAddwong (Branch on Negative - BRN), 1o
fua 4 aviwaBictaton and:

4. To mepeyopevo tov PC petapépetar otov kotoympnt) Y Kot yivetow 1 Tp®dTn
gloodog (A) g ALU, omv mepintwon mov ypetdletonr vo VTOAOYIGTEL O GTOYOG
dwkAddwonc. Ev tom petap, yivetan ELeyyxog 6to ymeio Tov k®dkol KatdoToong Tov
npocdopilel av o apBude sivar apvnrikdg (N bit). Eav avtd eivar ico pe 0, to1e
oAOKANpAOVETOL 1 eKTEAEST TNG evToAnG. Edv dpwg elvan 1, extehovvron ta frpata 4
Kol 5 €161 O6TE Vo OLOKAN POl 1 Asttovpyia TG O1AKALOMOTG.
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AVOKEQOAILOVOVTOS AOLTTOV ... ‘

{

Ta Poaocwkd Tppote €vog ovyypovov vmoroywsti) sivor: m Kevrpikny Movdoa
Enetepyociog (KME), n pvijun kot ov povadeg €16600v / €£060v. Avtég givan aveEapTnTeg
RETAED TOVG, Op®G €ivol TOAD oNUOVTIKY] 1 OLOGUVOEGT] KOl O YPOVIGUROS OVTOV,
TPOKELUEVOV VO, AELTOVPYIGEL GOGTA TO 00 CUGTIHA.

%

H diodog oedopévov tov emelepyaoty Tov DLX ypnowpomorei Tpels eocmTepikéc
aptnpieg ko amoteieitan amd v ALU, 10 apyeio KaToyopnTtdV YEVIKNGS Xp1oNs Kol and
TOVG TAPUKATO KATAYOPNTES 101K G Ypiiong: Tov amapiBunty npoypappatog (PC), Tov
KoTayopnti] o1evdivecmv dwukon®v (IAR), Tov kataympnt d1ev0ivesov pviung (MAR),
T0V KoTtayopnth dedopévov (MDR) kol Tov KaToyopnTi] KOTAGTAONS TOV TPOYPAUNATOC.
H di060g dedopévev cuvieTd Tov KOPLo Aoyo kaBvoTépnong oe évav enelepyaoTi).

Y11 6i0d0 oedopévov Tov emeepyastiy Tov VAX, n ALU, 6kor ov katayopntéis (PC,
MAR, MDR), ka8®¢ ka1 10 apy€io Kataywpntdv, givar cuvdedepéva péoo piog aptpiog.

)

H extéleon piog omoraconmote £vror|g and tov emelepyaot Tov vroroyioty DLX
givanr pioa worldmhoxkn epyacio, n omoio ywpiletor o¢ S5 Pacwkd Prpara: 1)Avaxinon
EVTOMIS, 2) ATOK®OWKOToiNon &evToAc/Avakinon katoyopntdv, 3) Extéleon, 4)
IIpocPacn otn pvipn / fpa oroxipoong dwwkradweng kot 5) Exaveyypagn.

¥,
Y1ov vwoloyioti] VAX, 10 Pfijpata ywo v avdkinon g evroiig, kKa0dc kol Ty

UTOKMOIKOTOIN G TG Eival KOwd Y10 0AOVS TOVG TUOVS €VTOA®Y. MeTd amd avtd To
Ppota, n ektéleon TOV EVTOL®V €EQPTATAL OTO TOV TOUTTO TNG EVTOAINC.
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