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Acoxnon 4:
I'howooa Mnyavis, Format Eviolov

navte TV €mg Tetdotn 12 Magrtiov 2014 (0. 4.2) (amd BI. 3.1)
Biprio: Aopdote Ty §2.5: oehideg 134-142.
4.1 Ilegidqyn Oendrov F'hovooag Mnyavig tov MIPS:

Eowtegund, o violoyothg hettovgyel povo pe dvadimés tuég now ovppora. ‘Etol, yid va
LWopéoel v exteleotel £vo meoyoauua Assembly mmoémel avtd vo petadpoaotel o ['Adooa
Munyavig, dOnhk. og dvadind obuPora. Tn petddoaon avti) xdvel éva mdYQAUUQ, O Assembler.
‘Oleg oL evtolég tov MIPS, 6mwg oL tov GAhmv vwohoyotdv otuh RISC, éxouv otabed
péyeBog 32 bits, wou eivon evbvyoappuopéves oe AEeLS Tmv 32 bits, dnhadi) or dievdivoels Tovg
elvan axépaua morhamidoia Tov 4 (doa ta 2 LS bits toug elval mdvta 0). Méoa Toug oL eviolég
negEyovv amd 2 éwg 6 media (fields). Ymagyouvv 3 diadogetinés LOQPES EVIOADV: 1 LOQPT
(format) tng ®Aa0e evioific »aBoiTetanl amtd TO TEWTO MEdIO THS EVIOANG, OV ovoudletol op
(amd "operation code" - nwdOG TEAENC), £xel péyeBog 6 bits, xow elvoar mavta otnv (Owa BEom
(MS bits) yud 6heg Tig evrorés. Puond, pe ta 6 bits mov €xel, To medio avtd naBoQITeL, exTOC
osto to format Tng €vtoAig, naw £vo LEQOG 1) ®OL OAOXANQO TO opcode TG €VTOATG, dNhadi] To Tt
TOAEN 1) EVEQYELQ TIRETIEL VAL EXTEAETEL OVTH] 1) EVTOAT). OL TEElC LOoQPES EVTOMDV ElvoL:

R-format:
Avto dpaivetan ot oghida 137 tov PiPiiov (A' topog EAAnvixig petddoaons amd 4n
Ap. éndoom), not osrotelelta, petd to medio op, amd toio media Twv 5 bits nobéva mov
emAéyouv évav amd Toug 32 xatayxwentéc nabéva, éva medlo twv 5 bits mov dev Ba To
¥OMNOLULOTIOLNOOVE ENEIS OTO VTOOUVOLO TMV €VIOAMV Tov B peleTioove, %ol éva
nedio peyéBoug 6 bits mov amotelel eMEXTAON TOV op naL Aéyetal funct (function code).

I-format:
Avto palvetal ot oehida 138 tou Biiiov (A' tOROG, 41 €1d.), nou amoteheitar, uetd To
nedio op, amd 000 media Twv 5 bits xnobévo mov emAéyouvv évav amd touvg 32
rotaywentés nabéva, nou éva medio peyéboug 16 bits mov Aéyetal imm (immediate, 1)
offset, 1] constant, 1 address) nouw mov meQLEYEL piar "dueon" otabepn moodTnTa (CUYVA
QOO UAOUEVT - signed).

J-format:
Avto daiveton otn oehida 171 tov Pipriov (A' TOpOC, 41 €1d.), noL TEQiEYEL, LETA TO
nedio op, éva medlo "target" peyéBovg 26 bits mov mEoodloilel peydho péQog pag
mANeoug dteliBuvong uviuns.

Ou evtolég tov MIPS, 1o format Toug, ®at Ta opcodes Toug paivovtol xow otig oerides A-49 émg
A-70 tov mooETHHatog A tou PiAiov, amd moAodTeQN AUEQLRAVIXT X000, TTOU VITAQYEL
0T0 0QYeto: ~hy225/spim/documentation/HP_AppA.pdf  Koataywontés "mmyng" (source
registers) Aépe autolc mou 1 evtoif] tovg OaPdler natd Tn Oudxela g extéleong e
ovaloyo Pe TNV EVIOAT], OL ®OTOXWENTES TYNS elvar dvo, évag, 1| xavévag. Kataywonti
"moooglopov" (destination register), eGv vAQYEL, AEIE QUTOV OTOV OO0 1| €VTOAT] YQAdEL TO
ooTéLeod TNG —-edv YOAdEL 08 naTAX®MENTH TO AoTéAeoud TS. Ztov MIPS, oL nataymoentég
YNNG, 0tTav VIdEYovV, mEoadlogilovtal mavra amd tTao (dia medio g eviolic, oe otafepés
0zoe1g, mooxrelévou vo emTayvvOel N avAyvmot] Toug apéoms HOALS YIVEL YVWOTT) 1) EVTOAT],
Y WQEIG VO TEQLUEVOUE TNV ATTOXRMOLKOTO{NON ToV opcode yid va pdBoupe to format Tng eviolg:
OL ROTOYWENTES TNYNS, OTAV VTTAQYOVV, E(VAL TTAVTO TO SEVTEQO %O TO TOITO TEDIO TNG EVTIOATG,
Twv 5 bits ®0Béva, auéomng petd to 6 bits Tov opcode. O ®OTOYWENTNS TQOOQLOUOV, OTAV
VdyeL, poet va elvow oe petoPinti) Béon péoo oto format tng eviolilg, dedopévou OTL
VIAQYEL XOOVOG VO £XEL AmOrmILOTOLNOel TO opcode pEYQL VO X QELOOTEL Va EEQOUE TTOLOG ElvaL
0 ROTOYWENTNG TEOOELOMOV: elval AMLOTE TO TE€TOQTO %o dAloTe TO TElTO MEd(O TNG €VTOAS. O
Te6mog mov to format xour to opcode wmobogifoviar amd ta mEdio op ®ou funct pe pa
nwdomoinomn petofAntod peyéboug ammotelel avireipevo g doxrnong 4.2.
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Aoxnon 4.2: Thoooa Mnyavijg o Kodkeg Metafinrod Mixovg

2 auth v Goxnon Ba peletnoete tov TEOMO ou to format xou To opcode otov MIPS
nobopiCovrar amd Ta medio op ®at funct pe o ®xwowomoinon petafintov peyébous. I'd va
unv moudevdpaote Ouwg pe peydho minbog evtoidmv, Ba yonowpomojocovpe €va dwmd pog,
davtaonnd format eviolmdv, evog paviaotrol vohoyloti), Tov MIPS_8. Okeg oL eviolég Tou
MIPS_8 éyouv péyebog 8 bits. O MIPS_8 éyel pdévo 8 nataywontég, tovg $0, $1, ..., $7, »au ot
otafeQég Tov mooodTNTES (immediates) pmoQovV va eival pdvo ot 32 pn-agvnorot axégatol 0, 1,
2, ..., 31. O evtolég tov MIPS_8 éyouv pnovov évov teheoTéo --elte nOTOYWENTY €lTte 0TAOEQT)
moodtnto immediate-- o £xovv povo do format, To €ENG:

R-format:
op (3 MS bits): mpmTO PEQOG TOV opcode,
R (3 emwbueva bits): 0 raTAY®MENTHS - TEAEGTEOG,
funct (2 LS bits): deitepo uéog tou opcode.
I-format:

op (3 MS bits): o (uovadirndg) opcode,
Imm (5 LS bits): ) otaBepd - Teheotéog.

4(a): Eotow 611 "Eodetovpe" xat Toug oxntd (8) dtabéoipovg ovvovaopovg tov mediov op yid 8
evtohéc I-format, Tic evtohég ki, 1i, mi, ni, pi, qi, ri, si.Z auti TV nepimTtwon,
uroQotue va éyovpe rnopio evrolf) R-format; Twati Oy, ‘Eotw mwg emuévape vo éxovpe thv
evtol) R-format "LL" pe op=001 xow funct=10. Tote, 1) eviohf] "LL $5" pe moldv ALY eVTOAT
I-format (xow pe TL TeEAeaTED) O NNTOV (Ol %L ATAQAAAANTY], LE CUVETELD VO. 1] LTTOQOVUE VAL TIG
éxovpe nou tig 000 otov MIPS_8; AmodeiEte ev ovvropia ahhd pe "padnuotixi)" axgifeio xou
oagnvela ot o (010 Ba (oyve Y1 owadnmTote AAAN duvarti) evtoAr R-format.

4(b): Eotw thea 0TL "E0devouvpe" uoévo tovg 7 amd touvg 8 diabéoipovs ouvOvaopols Tou
nediov op --tovg 000, 001,010,011, 100, 101, xaw 110-- yu& 7 evtorég I-format --tig ki, 1i, mi,
ni, pi, qi, ri.ZX outi TV megimtwon, mooeg eviohéc R-format pmogoiue va éxovue; Ti
nmAneg op nou funct Oa éxel nobepnd toug; Foti 0ev umOQOVNE VoL €XOVE TTEQLOOOTEQES ATTO
100¢eg evtolég R-format;

4(c): TG v meplmrwon 4(b), oxedidote éva ouvOUAoTIRO RURAMUA, XOTOLUOTOLMVIAG TTOAES
NOT, AND, OR (00mvdnmote eL000wV) (LOVO TETOLEG, 1AL OYL ETOLUOVS ATTORMOLROTIOLNTES), TTOU
va déyetal oav (0000 wav evtoit (8 bits) xat va moQdyel oav eE6dovg:

éva ofua I ov avdafer 6tav kot povov étov 1 evtoit eivor I-format,
évo, ofua R mov avafel dtav xal pdvov 6tav 1 eviohd eivan R-format,

e 7 ofuota, éva yid xwale evtodt I-format, tov va avaper 6tav xat povov dtav PAEmeL ™)
CUYAEXQLUEVT] EVTOAT], nOL

e ¢va ofua yud vabe eviolh) R-format, mov va avdfel 0tav xow povov dtav PAEmEL T
OUYAEXQLUEVT EVTOMT).

4(d): Avdroyn egmdtnon pe TV 4(b), ahhd £€0Tm OTL TMOEO €XOVHE NOVO 6 eviolég I-format. [16oeg
evtorég R-format prmogotpe va éxovue; F'odapte To opcodes OV TV EVIOADV, ot TV d1O
format. [TpoomaBNote va emAéETe TOL opcodes ETOL MOTE VO ATTAOTIOLE(TOL 1) OTTORMOLLOTIOIMN O
Twv onpdtov I xow R (rat' avoloyio meog thv egtnaom 4(c)).

Toonog Ilapddoons:

Kévte v amhi] avti) doxnon and toea, yid vo tnv €xete £Touu, ta' 0tL o Ty moadmoete
AMyo agydtepa, pali pe tnv emduevn oelpd aonfoemv 5. O mEoTudUeEVOS TEOTOS TOQAd00NG,
Y4 115 aonnoels 4 wou 5 poli, Oa elvor on-line, og poodn PDF (umoget va elvol velipevo

Ny ovoyQadnuéEVo f/xat "onavaglopévo" xelpoyoado). Edv dev wropelte voa mogadmoete on-
line PDF, Oa yivetow dexty) --0v %ol 03t TQOTLUOUEVT-- ®OL TTAQAOOON OF YOQTL, TNV (MO TOV
pobfportoc.
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