Exercise 4: Machine Lang., Instr. Formats (U.Crete, CS-225) 15/02/2018, 19:43

HY-225: Ogydvwon_Y moloylotov Tp. En. Yrohoyiotdov
AvolEN 2018 © Mavemothuo Kontng

Acoxnon 4:
I'vwooa Mnyoavis, Format Eviohov

navte ™V €mg Agvtépa 26 PePoovagiov 2018 ($6. 4.1) (amd BO. 2.3)
Biprio: Aofdote Ty §2.5: oehideg 134-142.
4.1 Ilegiayn Oepdrov M'hwooag Mnyavis tov MIPS:

Eowteowd, o vmohoyloths Aertovyel povo ue dvadixéc Tuég wow ovufora. ‘Etol, yud va
Wroeéoel va exteleotel £vo mpdyoaupa Assembly mpémer avtd vo petadoaotel o I'Adooa
Mnyaviig, k. oe dvadwmd oopPolra. Tn petddoaon avti xwdvel éva meodyoauua, o Assembler.
‘Oleg o1 evtohéc Tov MIPS, 6mwg ®ow Twv AV vroloyotdv otul RISC, éxouvv otabepd
péyeBog 32 bits, xou elvor evBuypapuopéves oe AEEELS Twv 32 bits, dnhadi) ou dievBivoels Toug
etvar axéparo mohhamhdolo Tov 4 (doa ta 2 LS bits tovg elvar wavta 0). Méoa Toug oL evTolég
negéyovy amd 2 éwg 6 medio (fields). Ymdoyovv 3 diadpopetinég Logdég eviohmv: 1 LoQdT)
(format) tng ®G0e evioliic xabogiletor amd T0 MEMTO TEdIO TNG EVIOMC, OV OVOUALETOL op
(a6 "operation code" - ®wOOG TEAENG), €xeL néyebog 6 bits, rau elval mhvio oty (O BEom
(MS bits) yid Oheg TG evtorés. Duownd, pe ta 6 bits mou €yeL, To medio autd raboilel, extog
oo to format Thg €VTOANG, oL Eva PEQOG 1] na OAORANQO TO opcode TG EVIOATS, dNAadt| To T
TQAEN M) evéQyela mpémeL va extedéael avTh) 1 evtoAt]. Ou Teeilc LoedES EVIOMMV elval:

R-format:
Avto daivetor ot oehida 137 tou Bipiiov (A' topog EAMMvinig petddoaons amd 4n
Ap. €éxdoon), rat ammoteleital, petd to medio op, 0o TEle Edio TV 5 bits ®abéva ou
emAéyouv évav amd Toug 32 nataymwentéc nabéva, éva medio Twv 5 bits ov dev Ba To
YONOLUOTIOL|OOVE EUEIS OTO VITOGVVOAO TWV €VIOA®MV Tov o pehetiioovue, ®oL €va
nedio peyéOoug 6 bits mov amotelel emEnTAON TOV op ®aL Aéyetan funct (function code).

I-format:
Avto paivetal oty oehida 138 tou Biiiov (A' tOpog, 41 €xd.), nol amoteheitan, uetd To
nedio op, amd OUo medio twv 5 bits xabéva mov emAéyovv évav amd Toug 32
rATAXWENTES ®aBEva, naw évo medio peyéBoug 16 bits mwov Aéyetanw imm (immediate, 1)
offset, 1] constant, 1 address) now mov meQLéyel pior "dueon" otabeen moodTTa (oUYVA
QOO UAOUEVT - signed).

J-format:
Avtd datvetow otn oehida 171 tov Piiiov (A' toOpog, 4n exd.), nau megleyel, HeTd TO
nedio op, éva medio "target" peyébovg 26 bits mov mEOGOLOQITEL peYGho PEQOS HLOg
mANEovg dlelBuvong Lviung.

Ou evtolég touv MIPS, 1o format Toug, o Ta opcodes TOvg dpaivovral rat otig oehideg A-49 €mg
A-70 tov mogagTiuatog A tou Bipiiov, amd mohawdTteEn Apeouaviry €100, OV VIAQYEL
070 0Q)elo: ~hy225/spim/documentation/HP_AppA.pdf - Kotoywontés "mmyng" (source
registers) Aépe autolg mou 1 evtoAn Toug dwafdler »atd Tn dudoreln Tng extéleons e
ovdhoyo pe TV €VTOAT, oL xoatoyxweNtés myng eivow Vo, évag, N navévas. Kataywont
"7poopLopoV" (destination register), ev VIAQYEL, AEUE AVTOV OTOV OTOIO 1) EVIOAT YQAdEL TO
QTTOTELEOUA TG —EAV YOADEL 08 ROTAYWENTH TO atoTéAeoud THS. Ztov MIPS, oL ®aTayweNTES
yng, 0tav vIdyovv, mEoadlogiCovtal mavta amd To (Sl medlo TG eVvIOM|g, 0 oTabeQés
0¢oe1g, mooreEvoy vo eutayuvOel 1 avayvwot] Tovg auéoms WOMGS YiveL YVwoTi] 1 €VIOM,
YWOIG VO TTEQUUEVOULE TNV QITORWOLXOTIOINOY TOV opcode yid va pdbovue to format g EVTOAfG:
OL ROTOYWENTES TNYTS, OTAV VITAQYOVV, E(VOL TTAVTO TO OEVTEQO %Ol TO TEITO TEDIO TG EVTIOMG,
Twv 5 bits ®aBéva, autong petd ta 6 bits Tov opcode. O %nOTAXWENTNG TEOOQLOUOT, OTAV
vdoyeL, WtoQel va elvar oe petafinti] 0éon péoo oto format Tng eviohfg, dedopévov OTL
VITAQYEL XOOVOG VO £XEL ATORWOLKOTONOEl TO opcode PEYQL VO XQELOLOTEL Va EEQOVE TTOLOG ElVaLL
0 RATAYWENTNG TQOOQLONOV: elvol GALOTE TO TE€TAQTO %ol AMAOTE TO TE(TO MEd(0 TG EVTOANS. O
Te6mog mov To format xmow to opcode xaBogiCovror amd To medlo op o funct UE A
nwdomoinon petofintot peyébovg amotelel aviikeipevo g doxunong 4.2.
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Aoxnon 4.2: Thoooo Mnyavis xor Kodixeg Merafintov Mixovg

2 avti] v doxnon Ba peletnoete Tov TEOMO mov Tto format xow To opcode otov MIPS
xnaBogiCovrar amd to medio op xouw funct pe o ®xwAwomoinon petafAntol peyébovs. Td va
v woudevopaote Oumg pe peydho miibog evrtoldv, Oa yonolpomorjoovpe évo dmd pog,
dovraotrd format eviohmv, evog GpovtaoTinol vwoloyloth], Tov MIPS_8. Okeg oL evtolég Tov
MIPS_8 éyouv péyeBog 8 bits. O MIPS_8 éyeL poévo 8 natayxwentés, tovg $0, $1, ..., $7, zaw ou
otafeQég Tov mooodTNTES (immediates) pmoQovV va givan povo ot 32 pn-agvnerot axégaiol 0, 1,
2, ..., 31. Ou evtohég Tov MIPS_8 éyouv pudvov évav teleotéo —eite notoymenti elte otabegm
moodtnto immediate— naw €govv povo dvo format, Ta eEng:

R-format:
op (3 MS bits): mpdTto PéQOg Tov opcode,
R (3 emdpueva bits): 0 naTA®MENTNS - TEAEOTEOG,
funct (2 LS bits): delitego péog tou opcode.
I-format:

op (3 MS bits): o (uovadindg) opcode,
Imm (5 LS bits): 1 ot0.0eQd - TeheoTéOC.

4(a): Eotw ot "Eodevovpe" nou toug oxtd (8) dtabéoipovg cuvduaopoig tov mediov op yid 8
eviohég I-format, T eviohéc ki, 1li, mi, ni, pi, qi, ri, si.Z ovtf ™V mepimTwon,
umogotue va éyovpe ropio evrol) R-format; Twati oy, "‘Eotw mwg emuévape va éxovpe tnv
evtoAn R-format "RR" ue op=001 xow funct=10. TOte, 1 €vTOA] "RR $5" pe moLdv ALY EVTOAT
I-format (xou pe T TeELe0TED) Ol TV (Lol L ATAQAALONTY, UE CUVETELQ VO, [U1] WTOQOUVUE VO TIG
gxovpe nou Tig OVo otov MIPS_8; AmodeiEte ev ovviopia adld pe "pobnpotinn" axgifelo no

oadpnvela ot o (010 Ba (oyve Y1 oladnmote AAAT duvorti) evtoir) R-format.

4(b): Eotw tooa 6t "E0delovpe" povo tovg 7 amd tovg 8 dabécipuovg cuvduaouois Tov
nediov op —tovg 000, 001, 010, 011, 100, 101, now 110- y1& 7 evrolég I-format —tic ki, 1i, mi,
ni, pi, qi, ri.ZX outi v negintwon, mooes eviohéc R-format pmogoiue va éxovue; Ti
nmAneg op xoL funct Oa €xel rnabed Tovg; ot dev puwogotpe vo €yove TEQLOGOTEQES ALTTO
t00¢c evioléc R-format;

4(c): T&d v mepimrwon 4(b), oxedidote €va oUVOUVAOTIRG HUHAMUAL, YONOLLOTIOLDVTAG TTUAES
NOT, AND, OR (0cwvd1mote eL00dmV) (LOVO TETOLEG, RAL OYL ETOLHOVS ATORMWILKOTONTEG), TTOV
va 0éyetan oo el0odo o evtoit (8 bits) xnou vo mapdyel oav €E6dovg:

éva ofpa I mov avéfer 6tav xow povov dtav 1 evtoit eivon I-format,
éva ofjpa R mov avafer otav wal pdovov 6tav 1 evrori) elvor R-format,

e 7 onuarta, éva yid nobe evtoit I-format, tov vo avéper Otav xot povov étov PAETEL T
OUYAEXQLUEVT] EVTOAT], HOL

e ¢va onua Y14 »aBe eviohf) R-format, wov va avdper 6tav xau povov 6tav BAEmel )
OUYAEXQLUEVT] EVTIOMT).

4(d): Avdhroyn egmdtnon pe TV 4(b), ahrd £0Tm OTL TOQO €XOVUE POVO 6 eviolég I-format. [16oeg
evtorég R-format pmogotpe va éxovue; F'odte to opcodes OAwV TmV EVIOADV, oL TV d10
format. [TpoomaOfote va euhéEte T opcodes £T0L DOTE VO ATTAOTIOLE(TAL 1] ATTORWOLROTIOMOM
TV onpdtov I xa R (cOppwva pe Ty epmelgta oag amd v eQWTNom 4(c), XwEIg TAVT®S va.
Cnteltan €0 oyediaon HVRADUOTOS).

Toonog Iapddoons:

Kévte v amhi) avti) doxnon and Toea, yid va tnv éxete £Tolun, a' 0Tt Ba TV maadmoeTe
Ayo aQydtepa, pali pe Ty emduevy oelpd aornfioemv 5. O 1dT0g TAQADOONS, YL TIS LORT|OELS
4 nou 5 paki, Oa eival on-line, oe poedf PDF (umogel va elvan neipevo pnyavoygadnuévo f/xo
"OROVOQLOPEVO" (ELQOYQADO).
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