Kepdrowo 2 / Evomra 2

Evotyta 2" : Acitovpyiec tov 2ovoiov Evioidv

Y Komog O oKomog TNG EVOTNTOG GVTIG EIVAL VO TEPOVOLAGEL TIG EVTOAES TTOV
vrootnpilovtar amd tovg vmoroyrotég CISC kar RISC kou tov
TpOmo pe t1ov omoio avtéc ektehovvrar. Emiong eetalovrar ot
Ol0QPOPES OVANESH O©E OUVTOVS TOVG TUTOVS VTOAOYIGTAOV KOl
olvovtol TopPadEiypoTo Yo TNV EKTEAEGT] TOV EVIOA®V GTOVG
vroroylotég VAX (CISC) kar DLX (RISC).

I[Ipocdokdpeva Otav 0o éyste peletiost T evétNTO, O sioTe o€ 0éon va:
Amoteréopato

n, &
T OmOPLONEITE TIC KOTNYOPIES TOV ASITOVPYIAOV TOV VTOGTNPILOVY 01
nokoxw‘rég,

.

Al T anocﬁmea‘rs TO TPOTO LLE TOV OTTOL0 VTOGTNPILOVV TIC AEITOVPYIEC
avTEC To 6V0 £ion vroroywstov RISC & CISC,

i, e

'{.-". ‘."-f#ﬁ 7 7 r 7 7
L enysite TOV TPOMO UE TOV OMOI0 Ol EVTOAEC WTOPOVV VO
TPOKUAEGOVV dALUYT) 6T PO} EKTELEGT] TOV TPOYPAUNATOC,

I

{:--’,-r ]

e npocf)wplCS‘rs TIC OWMOPEC OV  VAAPYOLV  UVAUEGH GTOVC
vrorloyletéc RISC & CISC 660V 0.00pd TNV €KTEAECGT TOV EVIOANDV TTOV
vrooTnpilovv,

.

ﬁifﬁ?i'ﬁswapuéCsrs NV eKTELES] TOV EVTOLAV TOvL vmoroyiety DLX
YPNGLUOTOLADVTOC KOTAAINA0 AOYIGUIKO,
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Apyrtextovikn Yroloyiotov I
EN A

I P "..'-;
A e $ , , , , ,
AR enysite TOV TPOMO NE TOV OTMOI0 EKTELOUVTOL Ol EVTOAEC TOV
vroloyiet®v DLX kon VAX,

5

é@m@,&!ﬁm PC oyetikn] owkrdomon, aveCoptnoio 0éong, PC - oyetuki)
01E00VV61000T1 01, KATAYOPNTIS GVVON KIS, KAj61 dredKaciog
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Kepdrowo 2 / Evomra 2

Y

= Katnyopieg evrormv

BN
SAPAXTHPIOTHTA 1

O gvToAEG €VOG VTOLOYLGTY] PN OLUOTOLOVV TEALESTES KO TeELEoTEOVS. Mmopeite va
EVTOTIOETE TIS OWPOPES UvANEGE 6TOVS OVO aVTovg Opovg; o meprocdTepeg
Aemropéperes Kodé Oa Ntav va avarpééete oty 1" evétnTa ovtod Tov Keaiaiov.

S
%AHANTHZH APAXTHPIOTHTAX 1

O teheotg aQopd oTN AELTOVPYio TOV TPOKELTOL VO EKTEAEGEL 1] EVTOA] KoL
KaBopileTar amd 1o TESIO TOV KMOKOV AEITOVPYING TNG EVIOM|S, EVA 0 TELEGTEOG
0QOopPa oTo OEdONEVE. TOV EIVOL OTOPOITITO YO TNV EKTEAEST TG EVIOM|S KoL
pmopel va givor To mePLEYONEVO £vOg KaTay@pnNT] M pog 0éong pviung, N pio
ota0gpd.

Ot teheotéc mov vmootnpilovial omd TIC TEPLGGOTEPESG OPYLTEKTOVIKEG GLVOAOV
EVIOAQV glvat ot ENG:

Tomog evrog EneEfqynon
AprOpunTiKi] Kot Aoytkn Ap1BunTikég Kot Aoykég Tpaselg petasd
akepaiov Onwg: mpocheon, apaipeon,
Aoyweod KAI Aoywod 'H
Meragopa dedopévav a)Metapopd ond tov eneepyacstn otV
KOpLoL Lvnun 1 avtieTpoOPmg
B)Metapopd amd pia 0Eon koplog
pvfAuNG o€ pio GAAN
Y)Metapopd ded0UEVODV GTOV
eneepyaot
Evtol mov arraler T pon ektéreong | AtakAddwon pe cuvOnkn, petommonon,

TOV TTPOYPAUNOTOS KAMon  dwdikaciog Kol - ETGTPOPY),
Tayideg
ZVOTNATOS KAnon Aettovpykod cuotipatog,
EVTOAEG SOy EIPIONG EIKOVIKNG UVAUNG
Kwntiig Yrodwuostorng ApBunrtikég mpacelc petald aplfpmv
KWVNTNG VIOJGTOANG OTt®G: TpOcheon,
oA/oudg
AEKOOKOG ApOuntikég mpdéelg peta&d dekadIKOV
apOuov: tpodcheon, Tod/cuoc,
LETATPOTESG OEKOOIKADV GE YOPOUKTNPES
Yvopporoocepd Mertoakivnon / ocbykpion
ocupuporocelpav, avalntnon o
ovpPolocelpég
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Apyrtextovikn Yroloyiotov I

I'pogwkd [pd&eic peta&d twv pixels, Tpaéelg
ocvumieonc/anocvumieong

T OMot o1 vmoAoyloTEG YevikG vmootnpilovy éva ohokAnpwpévo  chHvolo
EVIOADV Y10 TG TPEIS TPOTEG Katnyopies. H vmootpién cuvaptioemv cuoTiHOTOg
TOKIAEL OO OPYITEKTOVIKY] OE OPYITEKTOVIKT], OAAL OAOL Ol VTOAOYIOTEG TPEMEL VOl
€YouV opIoHEVEG EVTOLEG OV Vo vTooTnpilovy Pacikéc cuvaPTNOELS GVOTHHATOS. To
ANn00g TV evIOA®V Tov vooTNPILovVV TIG TPELG TEAELTAlEG KaTnyopieg pmopel va
Kopoivetor omd pndév € €vo EKTETAUEVO GUVOAO omd €0KEG EVTOAEG. Xe
OPIGUEVOVG VITOAOYIOTEG O UETOYAMTTIOTNG CLUVOETEL dEKASIKEG EVTOAEC KOl EVTOAEG

Y10 GUUPOAOCELPES YPTOUOTOIDVTOS ATAOVCTEPES EVIOALEC.

"iEvrokég ELEYYOV PONG EKTELESTG TOV

TPOYPIPNOTOS

Téooepig etvar o1 S10poPeTIKOL TOTOL EVTOADV OAAAYNG EAEYYOVL POTG:

1. Awkrddomon pe ovvOfkn - Otav n oAdayn oty devbuvon g enduevng
evToM)g yivetan vtd Kdmolo GuVONKY.

2. Mgramonon - 6tav n aAdhayr ot 01evBvvon g endOUEVNG EVIOANG YiveTon
Yopic cuvOnNK.

3. KMjon dwdikaociog

4. Emotpoon amd dwudkacio

{
APAXTHPIOTHTA 2

Oupdote 10V TPOTO pE TOV 0T0i0 TPOGdIOPILeTAL 1] HrevOVVON TNG EXOPEVNC EVTOANG
mov mpokertor vo  ekteleotel; No  avoeépere éva moapddsrypo oavtic TG
owndikaciag, Ocwpavrac nog kKaBe B¢on KVpLag pviung kKatarapfdaver 4 bytes.
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Kepdrowo 2 / Evomra 2

¥
{AHANTHEH APAXTHPIOTHTAX 2

H KME mepiéyel évav Katoyopnti €W0IKNS YP1oNns mTov ovopdletal amaprtOuntig
npoypapportog (program counter - PC), o omoiog kpatder T SevOuven g
EMONEVIS EVTOM|G OV TPOKELTAL Vo ekTelesTel. 'EoT® 0TL 68 KaGmown oTiyp] TO
nepreyopevo tov PC givan 250. H evrol mov mpldketton va ekTeleoTeL givan ot
nmov Ppiokerar otn devBvven pviung 250. Meta v ekTéAeon TG GUYKEKPIUEVIS
evtoMig To mepreyopevo Tov PC avédvetm katd 4. Emopévog n emdpevn evrorn mov
nPOKEITOL VO, EKTEAEGTEL €ivan avTh Tov PpiokeTan ot dievBuven 254.

Ot eviolég eAéyyov mPOoKOAODV aAlaY] GTN POT| EKTEAECTG TOV TPOYPALUOTOC. €
avt) TNV 7wepintwon M devbuvon g emOUEVNG EVIOANG OV mpocotlopiletal
avEdvovtag to mepleyodpevo tov PC xatd 4 (omv mepintwon mOv 1 EVIOAN
katolopPdver 4 bytes). Qotdéco, m OSevbuvon omv omoio petatiBeton 1 pon
EKTEAEONG TOL TPOYPAUMOTOC omd pio €VioAr] eAéyyov, mpémer mhvto vo
npocolopiletor (Lovadikn eEaipeon amotedel n emoTpoPn omd T OOKAGIM, APOV
OV ElvaL YVOOTI KOTA TN LETAYADTTION). X€ pio EVTOAT] EAEYYOV, TapéyeTat £va TEST0
petatdémong (offset), To onoio mpootiBetar otov amaplOUNTY TPOYPAUUATOS KOt OiveL
™ Owedbvvon g emdpevng evioAnc. Emopévoc m véa T tov PC  eivan
PCHpuetatomion. Téroleg evrorég eréyyov pong koiovvion PC - oyeTikéc
dwekradmoels. H ypnomn g PC - oxetikng d1evBuveloddtnong enttpémel 6Tov KOO,
TOV TPOYPAUUOTOS VO TPEYEL, aveSdptnto amd To Tov givol QOPTOUEVOS. AvTti N
W To KaAeitol aveéaptnoio 0onc.

Tio v VAOTOMGOLHE EMOTPOPES amd Sodikaciec (return) Kol &UUECEG
HETOMNONCELS OTIS omoieg M Oevhuvon mpoopispov dev givor yvowotn koTtd T
dubpKelol TG HETAYAMTTIONG, Ogv pmopovpe va ypnoponomocovpe v PC - oyetikn
01evBvvoo00ToN. Oa Tpémel ONANOY, VO TPOGIIOPIGOVE TO GTOXO OLVOLIKA, £TGL
®ote vo pmopel v aALAEEL KATA TN O1BPKELN EKTEAEGNC TOL TPOYPAULATOS. ZE QLT
Vv TEPImTOON TPENEL VO TPOSTEAAGOVUE EVAV KOTOXWPNTN, O OTOI0G TEPLEYEL TN
dtevBvvon Tov 6TdYOV.

AVTEG 01 LETOMNONCELS LEGH KATOYWPTTH EIVaL TOAD XPNGULES OTIS £ENG TEPITTAOGELG:

1. Xt ekppdoeig case 1 switch mov ocuvvavidovior e TOAAEG YAMGOEG
TPOYPOUUOTIGHOD Ol omoleg emAéyovv pio omd KOMOEG GLYKEKPLUEVES
EVOAAOKTIKEG AVOELG TOV TEPIAAUPAVOVTOL GTNV EKQPOOT).

2. Zg dvvapkd dwpotpalopeveg Bipaodnkeg (dynamically shared libraries), mov
emrpémovv o pio PProdnkn va eoptmbel povo Otov avT TPOYHOTIKA
YPNOLOTOLEITOL OO EVOL TPOYPOLLLLLAL.

3. Ze ewovikég ovvaptnoelg (virtual functions), o avVTIKEILEVOSTPAPEIS YADOOES
onwc n C++, mov empénovv o€ dPopeg povtives va kadovvtal pe Pdon tov
TOTO TV OEOOUEVAV.
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Apyrtextovikn Yroloyiotov I

Ot o GLy VA YPNOYLOTOIOVUEVES EVTOAEG TTOV YPNGLLOTOIOVVTOL GE TPOYPGALULOTO KO
TPOKOAAOVV GAAQYT] OTN PO EKTEAECTC TOL TPOYPAUUOTOG EIVOL Ol SIUKANODGELS LE
cuvOnKn. Ot 2 KuPLOTEPES TEXVIKEG TTOV YPTCLUOTOLOVVTOL Y10 TOV TPOGOIOPICUO TNG
ovvOnkng dtakAdomong etvar ot €ENG:

Ovopa [og yivetar o Ml eovekTiparta Merwovektporta
£heyy oG TG
ovvOnKNg
Koartayopnmg EAéyyeton o Amn Xpnowonotei KaOe
cuvOnKNg TEPLEYOLEVO TOV Qopd Tov
KOOy PN KOTO PN

GLVONKNC, GTOV 0Toi0
€xel toroBetnBel 0
AMOTELEC LA TNG

GUYKPLONG.

X0yKpiom Kot H o0ykpion givon Mia gvtoAn yu Towg vapyer mapa
OlaKAGOwoN UEPOGC TNG K60 dStukAAdwon, | TOAAN OOVAELD Vil
StkAddmong. Xvyva | avti yua dvo. KaOe evTOAN.

1 oVYKPIoN
nepropiletar o éva
VTOGVVOAQ.

OKawxmpnﬂ']g ouvOnkng: Ilorlhoi vmwoOrOYIOTESG YPNONOTOLOVY £V
KOTOYOPNTH €W0IKNS ypnons ta ynoeioa tov omoiov (flags) airalovv katd T
Oudpkeld EKTELECIG TV EVIOAMV OVAAOYO NE TO €I00G TNG EVIOM|G KoL TO
anmoteréopotd e o wapdderypo 1o ynoio N (Negative) waipver Tnv Ty 1 av
TO 0mOTELEGPO P0G TTPAENGS Elvar apvNTIKOS aprOpoc dre@opeTikd, £xel TNV Ty
0. Avtictora, To ynoio Z (Zero) maipver v T 1 av 10 amotéleopo pog
npaing sivar punoév. Mg tov TPOmMO GVTO, 0L EVTOAEG OLOKAGOMONGS pe ovvOfKn
&oov ™ pope1] BEQZ name (Branch if EQual) kot gAéyyouvv To avrtictoryo
Y1 Qio ToV KaTaympnTy cuvOnKIGS Yo va amo@acicovy av 0o Tave 6Ty emdpevn
gvto] 1 0o akoAiovOicovv TN d1evBvven mov opiler N dukAGO®ON, ONAAOT TO
0T0Y0 SLuKAAOMONG.
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Kepdrowo 2 / Evomra 2

Y

= Agrrovpyieg mov vrootipilovv or unyavég RISC
& CISC.

CISC = Complex Instruction Set Computers: Ot vroAoylotég avtol
yopaktnpifovior omd Eva GHVOLO TOAVTAOK®V EVIOA®MV. XOPAKTNPIOTIKO TOPAdELYLLOL
térotlag punyovng stvar o VAX.

RISC = Reduced Instruction Set Computers: Ot vmoloylotég avtol
yopaxtnpiCovion amd éva chvoro evtodmv pe Kabopiopévo péyeboc. Xapaktnplotikd
napdderypa térotag unyovig eivar o DLX. OAot ot voAoylotég mov dnpovpyndnkav
petd to 1985, avikovv otnv katnyopio twv RISC vroloyiotdv.

OZT())(OC TOV_voioyleT®v_CISC: Ot woyvpoi tpémor d1evbuveloddtnong, ot
WOYVPEG EVIOAEG Kol 1) OOOOTIKY] KMOKOTOINGY EVIOA®V, 00NYNCOV GE OTAOLS
UETOYAOTTIGTEG KO TUKVOTNTO KOOIKO.

OZT())(OC TOV_vmoroyiet®dV__RISC: Ov amhég evioréc, or amiol TpoOTOL
o1evbuvolod0TNoNG, T0 KOOOPIGHEVO UNKOG EVIOAMV Kol O HEYAAOG aplOuog
KATOY@PNTOV 0dNynoay o€ LYNAN omdd00mn YPNCUYLOTOIDVING COANVAOCEL; Kol GE
OTTAT] KOTOGKEVT] DAIKOV.

Ot Aettovpyieg mov vwootPilovTal amd TOVE TEPICCOTEPOVS VITOAOYIOTES Elval:
1. Metagopd dedopévav

2. AplBuntiKéc Kot AoykEg EVTOAES

3. EvtoAég eléyyov pong eKTEAEONG TOV TPOYPALLOTOG

4. EvtoAég Kivntig LIToO10.6TOANG

‘i-Ms‘m(popd ocoousvov

Ot evtorég petaxivnong oe évav vmoloyiot] CISC petagépovv dedopéva petald ovo
omolovonmote dlevBuvelodoTNUEVEOY TEPLOYDV, evd oe €vav vroioylot] RISC n
HETOPOPE dEdOUEVAV YIvETOL HETAED KATOYMOPNTH KOl KUPLOG LV,

B%APAETHPIOTHTA 3

MeTald mol1®v TEPLOYAOV PETAPEPOVTAL TO OEOOUEVO GTIC EVIOAES NETAKIVIIGNG OF
évav vmoroyioty CISC;Xtnv mepintmo 7OV OVGKOAEVEGTE VO OTUVTINGETE,
Kpivetor okompo va avotpitete oty 1" voevétnta «Kotnyopics evioddv».
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Apyrtextovikn Yroloyiotov I

Al
NAHANTHZH APAXTHPIOTHTAX 3

O gvrolrég petaxivnong o€ £vay vroroyiot CISC pera@épovv dedopéva petalo:
0)TOoV EMEEPYAOTI KOL TNG KOPLOG pvijun,

P)0sosv TG KOpLag pVijpng,

Y)TEPLOY DV TOV EMEEEPYAOTN.

oZrong vroroyiotég CISC (VAX) pmopel va yivel petakivion dgdopévav amd
pio o1e00vvon pviiung o€ pe GAAN  YPICLHOTOLOVTOS MOVO pio. EVTOAN.
Avtifétog, otovg vroroyiotég RISC (DLX) yperdletor o oepd evror®v Yo
petaxkivnon avti).

0E§aipson TV vtoroylet®v CISC 6c0v a@opd ot peta@opa oedopnévmv,
amotelel o €0k evrod petakivinong MOVA(Move Address) otov VAX, 1
omoia petakivel v 32-bit d1€00vVveN TOV TELESTEOV GVTL TV HEOOREVOV.

[Mopaxdteo mopovcidlovpe 600 mivokeg pe EVIOLEG LETOPOPAS OEOOUEVOV GE EVOV
vroAoylot DLX «at og évav vroroyiot) VAX.

®» T tov DLX:

TVmog evroMc/ KMOKOg TPaAEng Inpocio vToM|g

Mertagopa dedopnévev Meraxiviion dedopévov petald

KOTOYOPNTH KO pvijpns, 1 petalo tov
akepaiov kol FP 1 e101k@OV KaTtayopntav.

1. ®optwon byte (Load Byte), poptmon
réEnc (Load Word), ¢béptmon pong
Aéénc (Load Half word)

2.  O®b6ptwon byte ywpig mpdéonuo (Load
Byte Unsigned), poptwon pong Aéénc
xoplc mpoéonuo (Load Half word
Unsigned)

3. ®optwon SP xwvntg vTOdS10GTOANG,
@optwon DP kivntig vmodiactoAng

4.  Amobnkevon byte (Store Byte),
amoOnkevon AéEng  (Store  Word),
amoOnkevon piong Aééng (Store Half
word)

5. Amobrkevon SP xivntig vtodlanetoAnc,

1. LB,LW,LH

2. LBU,LHU

3. LF,LD

4. SB,SW,SH

5. SF,SD
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Kepdrowo 2 / Evomra 2

6. MOVI2S, MOVS2I amodnkevon DP kivng 1)3061(101:07»1‘@
6.  Mertokivnon and /oe GPR og /a6 évav
7.  MOVF, MOVD KOTO(@PNTH EWOKNG ¥PNONG

7. Avtypaoen evog FP xatoympnt 1 €vog
Cevyoug GP oe dAhov kotoympntiy M

8.  MOVFP2I, MOVI2FP Cevyog
8.  Mertaxivnon 32  bits amd/ce FP
KOTOYOPNTEG og/amd AKEPALOVG
KOTOYOPNTEG

Ve
2%
R ,
L— """ TMapadsryna

o v eneénynon g Aettovpyiog mov ektedel kdBe €VTOA YPNOULOTOLOVLVTOL
cvpuporiopol. Xto mapadeiypora Tov akoAovBodv, ot GuUPOAIGHOL EpunvebOVTOL MG
egnge:

e To apiotepd PELOG e deiktn n onpaivel petagopd tocdTNTOS N-bit.

e Ta bit &ovv apBunbeil and to 0 ¢ to 31 pe 10 0 va €yel avarebel 6to MO
onuavtikd bit. O deiktng 0 cvpPoriler to bit mpoonpov, evd o deiktng 24..31
ovpPoArilet ta 8 Aydtepo onpavtikd bit.

e To obuPoro Mem avtmpoconevel TV KO pviun, n B€on g omoiog
kaBopiletar amd éva byte 01evV0OVoE®G Kol UTOPEl Vo PLETAPEPEL OTOLOVONTOTE
apOuo bytes.

o 'Eva medio mopiotdvetar emiong ko pe dovopn. (my to 0% avapépetar ot éva
nedio amd undevikd punkovg 24 bits).

e To obuPoro ## ypnoiuomoteiton yoo T obvVOEST 000 TedlwvV Kol PTOopel va
EUPAVIOTEL GE OTOONTOTE TAEVPA TNG TANPOPOPING TOV LETAPEPETAL.

e To ovuPoro Regs aviumpocwmedel Tov KatoympnT.

LB R1, 200(R2): Regs[R1] < 3, (Mem[200+Regs[R2]]0)24 H#
Mem|[200+Regs[R2]]

LW R1, 100(R2): Regs[R1] < 3, Mem[100+Regs[R2]]

LH R1, 50(R2): Regs[R1] — 3, (Mem[50+Regs[R2]],)** ##
Mem|[50+Regs[R2]] ## Mem|[51+Regs|R2]]

LBU R1, 20(R2): Regs[R1] < 3, 0** ## Mem[20+Regs[R2]]
LF F0, 150 (R3): Regs[F0] < 32 Mem|[150+Regs[R3]]
LD F0, 120 (R3): Regs[F0] ## Regs[R3] < ¢4 Mem|[120+Regs[R3]]

SB 400(R1), R2: Mem|[400+Regs[R1]] < 16 Regs[R2]6...31

* General Purpose Register: Katoyopntig yevikig xpione.

92




Apyrtextovikn Yroloyiotov I

SW 180(R1), R2: Mem[180+Regs[R1]] < 3, Regs[R2]
SH 12(R1), R2: Mem[12+Regs[R1]] < 15 Regs[R2]6...31
SF 24(R1), FO: Mem[24+Regs[R1]] < 3, Regs[F0]

SD 40(R1), FO: Mem[40+Regs[R1]] < 32 Regs[FO0]
Mem|[44+Regs[R1]] < 16 Regs[F1]

)
g(APAZ‘.THPIOTHTA 4

No eEnynoere avolvTikKG Tov TPOTO pe TOov omoio ektereitol kGOe pio amd TS
evTorég TOv mapadeiypatoc. Ilpoomtad)ote va anavtiiceTe oTNV EPAOTNON YOPIS VO
KOwTaTe TNV emenynon pe tovg sopuforiopove.

®» [ tov VAX:

TVmog evroMc/ KMOKOS TPAENS Xnuooio EVIoM|g
Meta@opd dedopévov Metakiviion dgdopévov (* eivar o TOmTOG
TOV 0EO0UEVOV)

1. MOV* 1.  Mertokivnon peta&d 000 TEAECTEWV
(MOVE)

2. MOVZB* 2. Mertakivnon evég byte oe pion AEEN 1
AEEN, emexTeivovTag TO e UNdEVIKE

3. MOVA* 3. Mertokivnon g 32-bit d1e00vvong evog
TEAECTEOD

4. PUSH* 4.  QOnon telectéov oy ctoifa

)
g(APAZ‘.THPIOTHTA 5
ITow givon  Agrtovpyia TG TapakdTo gvrorng Tov VAX:

MOYVB 150(R1), (R2)
av [R1] =50 ko [R2]=300;
(To B otnv gvtoA] onpaivel 7og T0o dedopévo mov 0o petakivnOei givar peyéoug 1
byte.)
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Kepdrowo 2 / Evomra 2

SA

¥
{AHANTHZH APAXTHPIOTHTAX 5

Mg TV €VTOA1] VT HETAKLVOUVTOL T dgd0péva mov Ppiockovrar ot 0Eon pviung
200 (nq d1e00vvon volroyileTar TpocBETovTag TO TEPLEXONEVO TOV KaTaX®pNT] R1
nov givar to S0 pe v T 150), otn 0fom pviiung pe oevBuven 300 (to
nepeyopnevo Tov Katayopnti R2).

e

L— """ Iapdderyna,

"Eoto 011 0¢hovpe va petaxkivijocoope v Tipm 53 otov katayopnty R2.

a) Mg mowov Tpomo pmopei vo emrevyBel avTl, YPNCLHOTOLOVTUS TOV VTOAOYIOTN
VAX;

B) Mg mowov tpomo pmopei va. emrevyHel aVTO, YPNCLHOTOLOVTUS TOV VTOAOYIOTN
DLX;

Amavtnon:

a) H evtoAn mov ypnoyonotovpe otov VAX eivat:
MOVB IT #53, R2

To ovpporo IT ypnotponoteiton yua va Snhdoet To péyebog Tov ancvdeiag TelesTEOV.
X 0éon tov ypappatog I propet va vdpyet Eva amd To TopoKAT® YPALOTOL:

B : teleotéog peyéboug 1 byte
W : teheotéog peyéboug 2 bytes
L : tekeotéog peyéboug 4 bytes

B) H evtoAn mov ypnoyorotovpe otov DLX eivat:
LB R2, #53

[Hopatnpodpe 01t otov voroyiot) VAX o 1eAecTé0G MPOOPIGHOL Ppicketar 61O
TéA0G, VO oToV vToAoylot] DLX Bpioketatl apuéoms HeTd TO0 GVopa TG EVTOATG.
Metd v ektédeon TG EVIOANG 0 kKaTaympnt R2 mepiéyet v tyun 53.4
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Apyrtextovikn Yroloyiotov I

APAZTHPIOTHTA 6

Eoto n napokdto evrod] ¢optmong tov DLX: LW R1,50(R2).
e Av Tto mepigyopevo tov koatoyopnty R2 civar 100, mow 0o eivar To
OTOTELEG PO LETA TV EKTELEDT] TNG EVTOM|G;
o No gKTEAEGETE TV WOPOTAVE EVTIOAL], YPINOCLUOTOLOVTUS TO AOYIGUIKO TOV
Bploketal otV 16TOGELIDO:
http://hermes.di.uoa.gr/DLXSim/instruction/instr.html
o No ovYKpPIVETE TO ATOTELEGNO, PUE TNV UTAVTION TOV ODCATE.

AHANTHZH APAXTHPIOTHTAX 6

Me v €vioA] auTi] QOPTAOVETHL 6TOovV Kotaympnt) Rl1, to mepieydpevo g
owev0vvong pviune, N omoia vmoioyiletor mpocBitovrag TV T S50 oTo
aepreyopevo Tov katoyopnty R2. Emopévag yivetar n tpdobeon g Tipns 50 ko
10V TEPLEYOopévoL Tov Kataywpnt) R2 (100) kot to amotéieopa (150) poptdveTmn
otov katayopnti R1.

"S-Aplﬂunﬂkég KOl AOYIKES EVTOAEG

Ot aplBuntiég kot Aoykég Aettovpyieg twv vmoloyiotwv CISC dapépovv e dHo
onueia and avtég TV vworoyiotdv RISC:

1. O tOmog dedopévev oTic TPMTEG PPIoKETOL AUECHOS HETA TO OVOUO TNG EVIOANG,
onAadn doe pecorafel kevo avapesd tovg. ‘Etol ot eviohéc ADDB, ADDW kot
ADDL ektehovvion mlve oe 8-bit, 16-bit ko 32-bit (avtictoya) Oedopéva
pvnung M Kotayopntov. Qotdco otovg vroroyiotég RISC, o eviody ADD
Aertovpyel oe 0AOKANPO TOV 32-bit KaToywpNTH.

2. Me o10%0 Vv peiwon tov peyébovg tov KddKa, 6tovg vroAroyotég CISC
eviohM] ADD mpocdiopilel tov aptBpd twv TEAECTEMYV, EVO GTOLG VTTOAOYIOTEG
RISC 10 mAin00¢ TV tehectév mov tpocdropilovron efvar mhvta tpio.

o\

31_,
AT
2%

L-— """ [lapaostyna

Ye évav vmoroyrotiy MIPS (vmoloyiotilg RISC) n evroi; ADD $1,81,82 éxer
néye0og 32 bit, eved n idr1a evrol otov vroroyioti] VAX £xer tnv popon:
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ADD L2 R1,R2 ko £xer péyedog 24 bits: 8 bits yio Tov K®mokdé Aertovpyiog
(opcode) kat 8 bits yia Tov Tpocdlopiopé Tov KAOE TELEGTEOL. *

[Mopaxdatw wapovoidlovpe 600 mivakeg pe apOUNTIKEG Ko AoyikéG Aettovpyieg evOg
vroloyiot DLX kot evég vmoroyiom) VAX.

®» [ tov DLX:

TVmog evroMc/ KMOKOg TPaAEng Inpocio vIoM|g

AprOpunTikéc/hoyikég Ipaerg o aképora M Aoyikd oedopuéva o€
GPRs.

1. ADD, ADDI, ADDU, ADDUI 1.  TIpbdcbBeon, amevbeiog Tpdcheom (Ol Ta

anevBeioc (Immediate-I) eivon 16 bits)
TPOGTLLOGLLEVT] KOLL ).

2. SUB, SUBI, SUBU, SUBUI 2. Aoaipeon, amevbeiag apaipeon
TPOGTLLOGLLEVT] KOLL ).
3. MULT, MULTU, DIV, DIVU 3.  TloAlamhoociocuog Kol dwaipeon,

mpoonuacpéve kot pn. Ot 1tehectéol
npénel va. etvan FP xataywpntéc. Oleg ot
Tpa&elg maipvouv Kot divouv tipég 32-bit.

4.  AND, ANDI 4.  And, anevbeiog and.

5. OR, ORI, XOR, XORI 5. Or, amevbeiog or, OTOKAEICTIKO oOf,
amevBeiog amoKAEIGTIKO Or.

6. LHI 6. AmevBeiag @optwon tov high-poptdver
T0 TWAVO W0 evOg  KATO®PNTN
angvbeiog.

7.  SLL, SRL, SRA, SLLI, SRLI, SRAI 7. OlobOnoeig:  amevbeiog (S I)  wo
petafint) (S ) popoen. Ot olcOfoelg
glvol aplotepég AoyIkéS, OeE1€G AOYIKEG,
de&1ég apBuntucéc.

8. S ,S 1 8.  Xvykpioelg: n ovvOnkn « » umopel va
elvanr LT (Less Than), GT (Greater Than),
LE (Less or Equal), GE (Greater or
Equal), EQ (EQual), NE (Not Equal).

L

) ’:ﬁ
has

Hopaosryuao.

ADD R1, R2, R3: Regs[R1] < Regs[R2] + Regs[R3]
ADDI R1, R2, #20: Regs[R1] < Regs[R2] + 20

LHI R1, #100: Regs[R1] < Regs100 ## 0'
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SLLI R1, R2, #44: Regs[R1] < Regs[R2] << 44

SLT R1, R2, R3: if (Regs[R2] < Regs[R3]) Regs[R1] — 1
else Regs[R1] — 0

Hopaostyuao.

H gvrol} ADDI R1,R2,#3 tov DLX mpocOétel 10 mepreydpevo tov Katoyopnti
R2 pe v Tipn] 3 kon tomo0etel 10 amotéreopno otov kataympnti R1. To ypappa
I dirha oto Ovopa TNG €vTOMS ONAMvel 6TL otnv 7PAcn vrapyer amevOeiog
teheotéog(Immediate). +

.APAZTHPIOTHTA 7

Na weprypayere Tnv ektédeon g evroris Tov DLX: ADDI R1, R2, #28.
e Ilow Oa givor To amotéreopo av To mEPLEYONEVO TOV KaTayopnty R2 givar
122;
o No eKTELECETE TNV TOPUTAVE® EVTOMY], YPNOLUOTOLOVTIOS TO AOYIGUIKO TOL
BpiokeTal 6TV 16TOGELIDO:
http://hermes.di.uoa.gr/DLXSim/instruction/instr.html

¢ No ovyKpiveTe TO ATOTELEGNO UE TV OTAVIN G TOV OADCUTE.

AHANTHZH APAXTHPIOTHTAX 7

e H evroi] ADDI R1, R2, #28 npocO<iter 10 mepreyopevo tov kataywpnty R2
pe v Tipn 28 ko tomoBetel To amotéleopa otov kataywpnty R1.
e To anotéreopa Ba eivar To 150 ko Oa eyypagei otov katayopnt) R1.

®» [ tov VAX:

Tomog evroMg/ kKoK Tpding Xnuooio vIoAg

AprOunTikég /hoykég Ipacec og axépara 1 Aoyikd dgdopéva
(T0 * givar 0 TUTOG OEGOPEVAV)

1. ADD* 1. TIpdcBeon pe 2 M 3 tehestéong

2.  CMP* 2. Zoykpion ko kabopiopdc tov

KOOKO GUVONKNG
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3. TST* 3. Xbykpron pe 1o 0 kot kKaBopiopodg Tov
KOOKO GUVONKNG

4.  ASH* 4.  ApBuntikn oiicOnon

5. CLR* 5. KaBoapiopog

6. CVTIB* 6. Ilpoéktaom mpoonpov byte oto
uéyebog Tov THITOL OEOOUEVMV

e
v
b
N
L—="""" IMapaostyna

"Eot® 1n gvrol Tov vworoyroty VAX:
ADDW3 LOC1,LOC2,R2

H evtoi] avti] mpocBiter Ta dedopéva (2 bytes To kKaOéva, LOY® TOL YPAPRATOS
W 6710 6vopa tng gvtorc) mov Bpiockovran otig Oéoeig pviung LOCT ko LOC2
Kol Tomo0letel To amotéleospo otov Katayopnty R2. IMapatnpovpe 6tL T660 0
TOmog TV TereoTév (W — 16 bits) 6co ko to wAMBog TV TeEresTéV (3)
OnA@vovtol SiTha 6TO GVORA TG EVTOM|G. +

{APAZTHPIOTHTA 8

Na g€nynfoete ™ Aertovpyio TG TOPAKAT® EVTOA|S TOV VToioYloTi) VAX;
ADDL3 W 200(R3), R2, R1

(To ypappa L mov Ppioketor 610v KOOWKO Aettovpyiog onAmvel 0Tl N ANyaiol
TELEOTEOL 0TOVG 0TOI0VG B0 exTELEGTEL 1] EVTOAN givan peyéBoug 2 bytes.)

¥
{AHANTHZH APAXTHPIOTHTAX 8

H evrol) avt mpooOiter to mepieydpevo tov katoyopnty R2 pe évav anyaio
Teleotéo mov Ppioketon otn pviun. H owevBuvven Tov TEAESTEOL GLTOV
vrohoyileTor TpocOiTovTag 10 mEPLEXONEVO TOV KaTaympnT R3 v Tipn 200. To
amotéhespa TG TPocdeonc peTald TV 000 Tyoimv TELESTEMV (TEpLEOpevo R2 +
(mepreyopevo R3 + 200)), amodnkeverar otov katayopnty R1. O apBpiég 3 mov
BplokeTal 6TOV KMOIKO EVTOAGS, ONAAOVEL OTL 0L TELEGTEOL EIVOL TPELGS.
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‘ EvtoAiég eréyyov

Ot evtohéc petammdnong oe évav vmoroywot RISC éypovv dVvo tpdmovg va
poacolopilovv v 61e¥0VVEN GTOYOV SLKAAOMONC:

A. H mpdoBeon pag 26-bit mpoonpacpévne petatdmiong (offset) otov PC,
npocolopilet ) devhuvon GToYOV.

B. O mpocd1opioog vog KaToympnT Tov TepLExeL v dtevBuven otdyov.

j Y1oug vmoAroyiotéc RISC ypnowomoteiton o xoatayowpnmeg R31 ya v
amofnkevon g d1evBvVoNG TG EVIOANG OV aKOAOLOEL TNV EVTOAT PETATNONOTG.
Olec o1 dakhadmaoelg givor pe ocvvOnkn kol 1 01evBvvon 10V 6TdHYOL SOUKAAOWONG
vroloyiletan mpocBétovtag e 16-bit mpoonpacuévn petatonion (offset) otov PC.
Xe avtiBeon pe tovg vmoroyiotég RISC, otovg vmoroyiotég CISC vrmdpyovv won
StkAadmaoels ywpig cuvonkmn, Tov onoimv o dvopa kabopiletor amd to péyebog g
PC-oyetucng petatomong (displacement). o mopaderypo 1 BRB (Brunch Byte) éyet
pa 8-bit petatomon.

[Mopakdto tapovsialovpe dVo Tivakeg e EVIOAES EAEYYOV o€ Evav voioyiot DLX

Kat o€ évav vroloylot VAX.

®» [wtovDLX:

TYmog evroMg/ K®IKOGg TPAEng

Inpooio vIoAg

"Eheyyog

1. BEQZ,BNEZ

2.  BFPT, BFPF

3. J,IR

4. J,JALR

6. RFE

AWKAOODOELS pe ovvOnKn Kol
petamnonoels. PC-oyetikéc 1 péow
KOTOYOPNTOV

1.

Awxidowon GRP ico (Branch if
Equal to Zero) / dvico (Branch if Not
Equal to Zero) pe 1o pundév. 16-bit
offset amo PC+4

‘EAeyxog olykpong bit otov FP

KOTO PN KOTAGTOONG Kot
dwkAddwon. 16-bit offset and PC+4
Metommdnoeic:  26-bit  offset amod
PC+4 (Jump) 7N otdpog ot
katoyopnt) (Jump Register).
Metomonon Kot obvdeon : omoe
PC+4 otov R31,0t6x0¢ eivan PC-
oxetwog (Jump And Link) 1 évag
katayopnts (Jump And Link
Register).

Metopopd 6T0 AEITOVPYIKO GVGTNHO
og €va ddvus o dtevbuvong
Emotpoeny otov ypnoyomolovpevo
Koo amd pio e€aipeon.
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L— """ [Tapaostyna

BEQZ R1, name: if (Regs[R1] == 0) PC < name;
((PC + 4) - 2") < name < ((PC + 4) +2)

BNEZ R4, name: if (Regs[R1] !=0) PC < name;
((PC + 4) —2"%) < name < ((PC + 4) +2")
J name: PC «— name; ((PC + 4) — 2%°) < name < ((PC + 4) +2%)

JR R1: PC — Regs[R1]

e
R4V ,
L " IHopaostyna

Noa e€nyfoete 10V TPOTTO pPE TOV 07010 EKTELEITAL 1] TOPUKATO EVTOA TOV DLX:

JALR R2

Anavinon:

Efvor o eviod] petamnonong kot odvoeons. Me v evioAn avt ocdlovpe v
devBovvon G EVIOANG TOL OKOAOLOEL TNV EVIOAN UETOMONGNG GTOV KOTOX®PNTH
R31 kot poptivovpe otov PC v Tiun tov mepieyopévon tov katoympnt R2.
Mmnopodpe vo eENYHGOVIE TNV EVTOAT QLT YPNCLUOTOIMVTOS GVUPBOAIGHOVS TG C:

Regs[R31] « PC +4;
PC < Regs|R2]

‘Etot 1 pon) Tov mpoypdppatog petotifetar ot devBuvon, n omoia Ppicketar oTov
Katoywpnt) R2.5

7
{APAETHPIOTHTA 9

No &nyfqoete ™ Aewrtovpyio TG 7OPOKAT® €VTOAM|S TOL vmoioyisty DLX
APNOROTOLAOVTAS cvpuforiopovg g C:

BEQZ R4, name
XTIV TEPIATMON MOV OVGKOAEVEGTE, KPIVETOL OKOMIPO v emoavorafere tnv
avayvmon Tv evtorov AEYyov Tov DLX kot Tov mapaderypatomy.
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.
{AHANTHZH APAXTHPIOTHTAX 9

Eivor o gvrodn dwukrhddomonc. Mg tnv €vtol] avti] cuykpivoope To wepreydpevo
TOV Katoyopnti pe v Tipn 0 kou av gival icot 10te 0 PC @optdveTon pe tnv Tipun
name. Mmopovpe va eENYNGOVUE TV EVTOAM] GUTY] (P CLUOTOLAOVTAS GVUPOAGHOVG
g C:
If (Regs[R4] ==0)
PC < name
"Etol ) po1] Tov Tpoypappatog petatifetor otn o1ev0vven name.

® T tov VAX:

TOmog evToMc/ KMOKOS TPAENS Xnuoocio eVIoa|g
1. BEQL, BNEQ I. Awklddwon av givat ico / Gvico
2. BLEQ, BGEQ 2. Awxrdadwon av etvor rkpoTEPO Ao

AwxkAddwon av gtvor peyoldtepo

amo ...

3.  BRB, BRW 3. Awxhadwon ympic cuvOnkn pe o
8-bit 1 16-bit d1evBvvon

4. JMP 4.  Metommonon yp1CLOTOUDVTOG EVOV

0To1oVONTOTE TPOTO
dtevBouveodoTnomg Yo va Kabopiotel
0 0T0Y0G

5. AOBLEQ 5. Ilp6cbece éva otov TeErecTEO:!
AlKAGO®GON OV TO AmOTEAEC AL ETval
pkpdTEPO M {00 TOV BEVTEPOL
TEAEGTEOD

6. CASE_ 6.  Metomdnon Paciouévn ctov
EMAOYEN case.

Hopdosryna

Mg oo TpOmo ekTELEITOL 1] TAPOUKATO GEPE EVTOLAOV TOV VTOLOYIoTY) VAX

CMPL R6,(R7);
BGEQ exitl
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Amavrnon:

Eivon o evrtodn ovykpiong kou dtakAddwons. H evtoAn cykpiong Bétel tov kddwa
cuvOnKnc mov Ba ypnotpomomBet amd v evtoArn dtukAadmong mov akolovbel. ‘Etot
HE TNV €VTIOAN OWTN OLYKpivovtal 1o mepleyouevo tov kotaywpnty R6 pe to
nwepleydpevo mg Béong pvnung mov kabopiletor amd tov katoywpnt) R7. Av 1o
mepLeYOpeEVoO Tov Kataywpnt R6 elvar peyadlvtepo 1| ico tov mepieyopévou g BEong
pvniung tote o PC poptmdveton pe v tiun exitl.

Mmopovpe va EENYNCOVIE TNV EVIOAT] QVTY] YPNCILOTOIOVTOS SLUPBOAGHOVG TG C:

If (Regs[R6] >= Mem|[Regs[R7]])
PC « exitl *

chslg OLLOIKAOLOV KL EMOTPOPES

[Mo v KAnon Slod1Kac1OV Kol Yol TNV EXIOTPOPN amd ovTég ot vroAoylotés CISC
ypPMNOoToovV éva chvoro and deikteg. O deiktng otoifog (SP) ypnoponoteiton Kot
otig unyovég RISC ko deiyver oty apyn g otoifoac. O deiktng mapapétpov (AP)
dglyvel ot Pdaon ¢ Alotag peTafANTOV 1 TOPOUETPOV OTNV  UVAUN, TOV
ypPNoorotovvtol arnd v ddwkacio. O deiktne miaisiov (FP) deiyver ot Baon g
MoTag TOV TOTIKOV LETAPANTOV TNG d1001KAGI0G, TOV BPioKOVTOL GTN UVALY).

\
ﬁAPAETHPIOTHTA 10

Oupdote TL €ival 0 dgikTG oTOIfac KoL pe OOV TPOTO AVEAVETOL 1] HELDVETAL T
TN T0V; Av 0yl, KoAO 00 NTav vo eravorafere TNV avayveOon TNG VAOEVOTNTOS
CAPYLITEKTOVIKT GTOIRACSH TNG TPDOTNG EVOTNTAS AVTOV TOV KEPUAAIOV.

2 ovvéyeln mopovctalovpe Evav mivako HE KANGELS LOOIKOCLDY KOl EXIOTPOPES
amd avtés, oe évav vmoloylot] VAX. Ot avtictorgeg eviorég o KANGES Kot
emMoTpoPEg dradtkaciav Tov DLX Bpickoviatl 6tov mivaka eviolmv eAEYYOvV.

® [ tov VAX :

TYmog evroMg/ K@K TPaAEng Xnpacio evToMig

1. CALLS 1. KMjon dadikasiog Pe TopapéTpoug
otV otoifa

2. CALLG 2. KMon ddikasiodv pe Aota
nmopapétpov Tomov FORTRAN

3. JSB 3. Metanmonon o€ vwopovtiva, cdlovtag

v d1evbuvon emeTPoNg (oTIg
unyovég RISC 1 avtictoym eviodn
gtvar JAL)

4. RET 4. Emotpoen amd kAnon ddikaciog
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Hopdaostyna

H egvtol CALLS #n,PROC 10ov voroyiot) VAX mepiéyet o000 t1electéons. O mpadtog
(n) xaBopiler 10 mWANBoc TV 32-bit mWOPAUETPOV, TOVL EYOLV TPONYOLUEV®OS
tonoBetnBel oty otoifa. O devtepoc (PROC) givan n drehBvvon g dadkaciog mov
Ba kAnOel.

“-*Kwnﬂig VTOOLUGTOANG

*

Kot ta dvo €idn vroroyotdv (CISC & RISC) vrootmpilovv mpdéelg oe tedesTéong
KWWNTAG VITOSIOGTOANG.

X ovvéyew mopovctdlovpe 000 mivokeG HE EVTOAEC Yoo OEOOMEVOL KIVNTNG
VoSG TOANG o€ po pnyov DLX kot o pia pnyovy VAX.

®» T tov DLX:

Tomog evroMc/ KMOKOS TPAENS

Xnuoocio EvToa|g

Kivn g vwod1o6torg

1. ADDD, ADDF

. SUBD, SUBF

3. MULTD, MULTF

4. DIVD, DIVF

5. CVTF2D, CVTF2I
CVTD2F, CTD2I
CVTI2F, CVTI2D

6. D, F

FP npa&erc og DP kau SP tomovg

1.
2.
3.

[Ip6cBeon DP, SP apBumdv
Agaipeon DP, SP apiBucdv
[ToAoamlactoopog DP, SP - xwvntig
VTOSLOGTOANG

Awipeon DP, Sp KnNTmg
VTOSLOGTOANG

EvtoAég HETOTPOTNG: CVTx2y
LETOTPENEL OO TOV TOTO X GTOV TOTO
y, 0mov X kot y tvan I (axépatog), D
(oumAng axpifeag), M F (amkng
akpifeag). Kot or 600 Teleotéol
elval FPRs.

DP ka1 SP ovykpiceg : « » = LT,
GT, LE, GE, EQ, NE. ®¢tet bit ctov
FP xotayopnm katdotaong.

(SP= an\n akpifera, DP = durhn axpifeta.)
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®» [ tov VAX:

Tomog evtoMc/ KMOKOS TPAENS

Xnuocio EvToa|g

1. ADDD_
2. SUBD_
3.  MULTF_

1.  TIpdécBeon 64-bit apBudv Kivntig
VTOOIOTOANG (OITANG akpifetog)

2. Aogaipeon 64-bit aptBpdv KIvnTIG
VTOOIOTOANG (OITANG akpifetog)

3. ToMpog 32-bit apBudv Kivntig
VTOOOTOANG (amANg aKpifelag)
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AVOKEQUAOLOVOVTOS AOLTTOV ... l'

‘Olor 01 vmoroyrotég vmooTnpilovv £va olvoro Asrtovpyi®dv kKor KGOe Aertovpyio
amoteleiTor amd va 6HOVoAlo EVTOLGY.

Yrapyel éva 6OvVoA0 EVTOA®V GALAYNG PO ELEYYOV TTPOYPALNOTOS, TOV HETAOETOVY TN
POT} TOV TPOYPAPPATOS, TPOCPEPOVTUG EVEMSIN OTNV EKTEAEGT] TOV TPOYPAPPATOC.

O 2 KUPLOTEPES TEYVIKES TTOV YPTCLULOTOLOVVTOL Y10, TOV TPOCOLOPIGNO TNG oLVONKNG
d1aKAad oG givan o1 KaTay®PNTHS CUVONKNG, GOYKPIoN Kot SrokAGdwon.

O Lewrtovpyiec mov vaootypilovrar and Tovg vmoroyrotés RISC (DLX) kov CISC
(VAX) mapoveralovv apketég orapopéc.
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