Kepdrowo 2 / Evomra 6

Evomta 6" : H Apyitextovikn tov vmoloyioryy MIPS

YKOTOG O okomog TG &vOTNTOS OLTHS €ivol Vo TOPOVOLAGEL TNV
OPYLTEKTOVIKI] TOV vToroyiot)y MIPS.
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Apyrtextovikn Yroloyiotov I

'y

= Kotoyopntés kor 7TOmoL dgdopuévev  o6TOV
voioyroti) MIPS

O MIPS d1a0étet 32 katoywpntég YEVIKNG ¥pNons Tov 32 dvaditkdv ynoeiomv (32 bits)
ot onoiot ovopdovton $0, $1, ..., $31 avtictoya kot ypnoyoroovvTal WG EENG:

e O xatoywpnmg $0 &xer mévta v Tipn 0.

e Ot xotoyopntés $1, $26 xor $27 ypnoyomoovviar amd TO AETOVPYIKO
CUGTNUO KOl OEV YPNOLULOTOOVVTAL OO TOVG HETAYAMTTIOTEG (compilers) 1)
oo TO TPOYPALLOTOL.

e Ot kotoyopntég $2 kot $3 ypnoipomolodvral Yo vo ETGTPEPOVV TIUES OO
GUVOPTHOELG.

o O katoywpntéc $4-$7 ypnoyomotodval yio TNV amobkevon TANPoPopLOV.

e Ot xatayopntés $8-$15 wor ov $24, $25 ypnowomoodvror ywr v
TPOCOPIVI ATOOKELGT JESOUEVMV.

o Ot katoyopntég $16-$23 ypnopomotovvral yio TV arodKELON TIUOV Ol
omoieg pmopel va  ypnoipomomBovv Katd TN OGpKEL UG KANOMG
OGOV,

e O xotayopntig $28 eivor évag katoywpng dgiktng, 0 omoiog deiyvel ot
HEOT L1OG TTEPLOYNG OEGOUEVOV TNG OTATIKNG LVIUNG dEd0UEVOV TV 64K.

e O xataywpnmg $29 eivar o deiktng otoifac.

e O xatayowpnmg $30 eivor o deiktng mharciov (frame pointer), kot o $31
YPNOILOTOIEITOL LOVO OTNV TTEPITTOOT TNG EVTIOANG jal yio v emoTpoen g
devBvvong petd amd KA on dudikaciog.

A0 vroAoyiotng MIPS mepiéyet 32 emumhéov 0o KOTOY®OPNTEG Yoo TO
ogdopéva. KIvnTig VTOOGTOANG, Ol omoiot ovopdlovior Katoympntég Kvntig

vrodlaotoAng kot ocvpuPoirilovron pe: $f0, $f1, ..., $f31. Movo ot 16 amd Tovg
KOTOYOPNTEG KvNTNG LITodloToAng tov MIPS ypnowomotobvral yio tor dgdopéva
povig axkpifetag kor etvon ov : $f0, $f2, ..., $f30. e ta dedopéva Kvntig

VTOOOTOANG SMANG akpifelag, or 16 avtol kotaywpntéc oynuatiCovv 8 Levydpia
KOTOYOPNTAOV, OV YPNGUYLOTOOVVIOL Yol TOVG VLTOAOYIGHOVS. Ot kataympntég
KNS vodlootoAng pe povo apdud (81, $13, ..., $f31), ypnoywomoodvton yro v
QOPTOON 1 OMOONKELGT TV AYOTEPO CTUOVTIKOV YNeiov 6Toug aptBpovg Kivntig
VTOSLOGTOANG TV 64 bits.

OOI TOTOo1 dedoUEVAOV TOV voAoyiot ] MIPS givou:
e 1 byte (8 bits), 2 bytes (16 bits — pion AEN) ko 4 bytes (32 bits - AéEn) 1w
aK€POLo. dEOOUEVOL.
e 4 bytes (32 bits) anAng axpifelog kot 8 bytes (64 bits) SimAng axpifeiog yio
KAOGLLOTIKOVS aplOpovg (Kivntig vTodlGTOANG).
Oleg o1 eviorég otov MIPS €yovv péyebog 4 bytes.
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Kepdrowo 2 / Evomra 6

= Tpomor 61eVOVVGL000T OGNS TOV VITOLOYLOTY)
MIPS

Y1ov vroroytot) MIPS vrdpyovv o1 mapakdto tpdmot 61evBvVGe10ddTNONG:

Tpomog d1ev0vvo1000TNONG Ynoroyiopog o1ev0vvong

Amevbeiag O teleotéog eivan pio otabepd e yvoom
dtevbuvon.

Koartayopnm O teleotéog eivar 10 mEPLEYOUEVO €VOG
KOTOYOPNTY.

"Eppecog katoywpntn Le LETATOTION O 1eheotéoc Pploketonr ot devbuvon
pvnung, mn omoio TPOKVTTEL MO TO
dBpowopor  TOL  TEPLEYOUEVOL  TOL
KaToympnt) Kot piog otabepdc.

o)}n]v apoypatTikéTnTe 0 vrohoyiotig MIPS ypnowonoiei pévo éva tpomo
o1evfvvorloootong pviung, Tov ¢(rx), 6mov 1N oevOvvon pviug vaovositor Kot
ypNoomoreital 1o adpoispa Tov o’ gv0iog GEO0UEVOV € KOL TOV KOTAYMPNTI)
rx cav oievdvvon.

| T

oY

¥
s
ﬁf’.?- 4 Hopaosiyuno.:

‘Eoto 611 6éhovpe va mpocsbésovpe ™ otabepd 4 otov kataywpnt) $29, n omoia
Bpioketar ot devBvvon AddrConstantd. o va yiver avtd otov vroroyioty MIPS
Ba mpémel va eKTEAESTEL 1) TOPAKAT® 0KOAOLOIL EVTOA®V:

Iw  $24, AddrConstant4($0)
add $29, $29, $24

Me v mp®TN €VTOAN 1M OoTmoio €ivol piol VIO OPTOONG, OPYIKH QOPTOVETOL 1
otobepd 4 otov kataympnt) $24. Xt cvvéyela, pe v evtodn add mpootifetal o
TePLEYOLEVO TOV Kataywpnth $24 (n otobepd 4) pe 10 TEPLEYOUEVO TOV KATAXMPNTY
$29 ka1 10 amotélecpa amobnkevetal otov Kataywpnt $29 IMMopatnpodue otL
yperalovtat 000 EVIOAES Yo va eKTEAESTEL aLT 1| TPAEN.

[Tpoxelévonv va. amo@OYOVUE TIG EVIOAEG EMKOVOVIOG HE TN HvAun (poptwon 1
amofnkevon), umopel vo ypnowomombel o amevbeiag Tpdémog devBuveloddTNoNG.
Emopévmg, yia v evtoAn add tov moapadeiypotog xpnoyLonoteital £vog TEAEGTEOS O
omoiog eivan otabepd wor ovopdletar addi (add immediate). T'io vo mwpocsOécovpe
Aowmdv ™ otabepd 4 otov katoywpnty $29 Eyovue:

addi $29, $29, 4
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Apyrtextovikn Yroloyiotov I

Emopévmg pe m gpnomn tov ancvbeiog tpomov 81evfuveloddtnong, T0 TEPLEYOUEVO TOV
kataympnt) $29 npootifetar pe ™ otabepd 4 Kot 1o anotérecsa amobnkevETAL GTOV
Kkataympnt) $29, yopig va peGOAAPNCEL ETIKOVMVIO LLE TN LVAUN.

{APAZTHPIOTHTA 1

e No 7npoodopicere mow0g TPOTOS O1EVOVVGLOOOTNONG YPNOLUOTOLEITOL GTNV
TOPUKATO EVTOAM] TPOcBeong Tov vroloyroty MIPS: add $1, $2, $3

o Iloweg givor ov avtioTores €vIOAEg MOV EKTELOUV TNV (0w Agttovpyia, 6TOLG
vrohoyrotég DLX kol VAX; (Qempnote 011 01 Tyaiol TehesTtéon £xovv péyedog
4 bytes kou n petatomon givan peyéBovug 2 bytes.)

{APAZTHPIOTHTA 1

e  XTNV EVTOM] OUTN YPNGLUOTOLEITOL O TPOTOS O1EVOVVGL0O0TN OGS KATUYWPNTT],
aQOoYv 0 £vag T Yaiog TEAESTENS EIVUL KOTAXOPNTIG.

e DLX: ADD R1, R2, R3
VAX: ADDL3 W R2, R3, R1

L=~ [Mapaosryna.:

‘Eoto N mapakdto eviod] eoptmong dedopévev amd ™ pviun: 1w $1, 100($2)

H evtoAn avt ypnoponotel tov 1poémo d1evhuvelodoTnong: EUIECOS KATOY®PNTH e
avtoavénon. H extéheon g evioAng avtig petagépel dedopéva amd pio 0éon
pvnung oe évav katayopnt. H dievbovon g pvqung mov vadpyovv 1o dedopéva
vroloyiletar amd to dbpotopa ¢ Tung 100 Ko To TplexodpEvo Tov Katoywpnt $2.
To amotélespo amobnkevetan otov kataywpnti $1.
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Kepdrowo 2 / Evomra 6

= Koowkomoinon t®v gvtol®mv tov MIPS

O tpdmog pe TOV 0MOI0 KMOTKOTOOUVTOL Ol EVIOAEG GTOV LIoAoylot) MIPS
anekoviletar oto oynua 2.6.1. Onwg eaivetal kot 6To Gy, 1) EVIOAN omoTeAeiton
amd 32 bits, dnAadn 6co givor To péyebog pog AEENG dedopévav.

OTa nedia. TNG EVTOMIS €ivol OLOQPOPETIKA OvaAAOYD pE TO €id0g TNG
EVTOM]G 7OV KOOIKOTOLEITOL KOlu  TOV TPOmTO O1evBuveroddtnong mov
yPNOLHOTOLEITON.

Mo mopddetypa, ov aplBuntikéc kot AOyikég eVvioAEc pe Oevbuvelodotnon

Katayopnt) yopilovtal og €61 media To omoia elvar:

®  Op: KOWOIKOC AelTovpyiog TG EVIOANG,
IS: 0 TPMTOS TNYAi0g Kataywpng,
rt: 0 0e0TEPOG TN Yaiog KaTaywpnTNs,
rd: 0 KoToympNTG TPOOPIG LoD,
shamt: ymoeio oAicOnong,
funct: Aettovpyio, 10 medio avtd kabopilel T Aettovpyio mov O extedeotel
a7td TNV EVIOAT COLP®VO LLE TO TTEGTO OP.

6 5 5 5 5 6

op | rs rt | rd | shamt | funct

Yympo 1 — Ta wedio Tng evroiig vroroyroty MIPS.

Ot evtorég Tov MIPS kmdikomotovvtal g Evav omd Toug TOPAKAT® TOHTOVG:
e  AplOunTikég ko Loykég evrorés (Tvmov R)

o Evtoléic emkorvoviag pe tn pviun

o  AWKAMODOELG

@Aplﬂ UNTIKES KO AOYIKEG EVTOAEG

2Tc aplOunTkég Kot AOYKEG eVTOAEG TEPAOUPAvOVTOL TPOGHECELS, APUPETELS,
TOAMOTAQGIOC 0T, OlPECEIS Kol AoYkéG mpaels (and, or, KA®.) Yy OAOVG TOVG
TOHmovg dedopévmv tov vtoAoytoty MIPS.
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Apyrtextovikn Yroloyiotov I

B
B2 :;
hasly

[ ®Og KMOKOTOLOVVTHL KUl EKTELOVVTOL O TOPUKATO €VTOAES TOv MIPS;
and rd, rs, rt
addi rt, rs, Imm

Hopaosiyuno.:

Anavinon:

2V TEPINTMOT TG TPAOTNG EVIOANG 0 TPOTOG d1ELBVVG1000TNONG Elval KATOY®PNTH
Kol M Asttovpyla wov mpoKertal vo exktereotel elval to Aoywd KAIL Aniadr, Ha
eKTEAEOTEL M TPAEN OTOVG TNYOHOVE KATOY®PNTEG TS Kol rt Kol T0 amotédeoua Oa
amofnkevtel otov Kataywpnt npoopiopov rd. Emopévmg n evtodn kwotkomoteiton

o6 eéfg:

and rd, rs, rt op IS rt rd 0 | Function
(and)
6 5 5 5 5 6 bits

H 0debtepn eviody ypnowomotelt tov oamevbeiog tpdémo devbBuveloddtnong e
amotéAecua Ta 000 TeAevTain Tedia TG EVIOANG va avTikadioTavtol pe ™ otabepd
Immediate.

addi rt, rs, Imm op rs rt Imm

6 5 5 16 bits +

Evrokég EMKOLVOVIOG PE TN Hviun

2T1G eVIOAEC aVTEG TEPIAAUPAVOVTOL Ol EVIOAEG POPTMONG OEOOUEV®V OO TN VAN
Kol 01 EVTOAEG oo KeLoNG OEOOUEVOV GE KATOYWPNTES.

)
ﬂf:qf-j”" Hopaosiynao:

I ®mg KMOKOTOLOVVTUL KOl EKTELOVVTOL O TOPUKAT® €VTOAES Tov MIPS;

Iw $1, 100(50)
sw $1, 100(52)
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Kepdrowo 2 / Evomra 6

Amavrnon:

lw $1, 100($0): H evtoAn avti ypnoluonolel Tov Tpomo KmOIKOmoINong: EUNESOS
Katoyopnt) pe petatdmion. H petatodmon eivor n otabepd 100 ko Ppioketoanr oto
televtaio medio g evioAng. Me v evtoln avtr, n devBvvon and v omoia Ha
eoptBovv To dedopéva atov kataympnt) $lvmoroyileton wg e&ng: mpootibetal To
nepeyopevo tov kataympnt $0 (eivar mavto 0) pe v tiun 100.

lw $1, 100($0) op | $0 $1 100

6 5 5 16 bits

sw $1, 100($2) : H evioln avty ypnouonotel Tov TpOTo KOSIKOTOINoNG: EUUESOC
Katoyopnt) pe petatdmion. H petatdmon eivor n otabepd 100 ko Ppioketoar oto
televTaio mESIO NG EVTIOANG, OTMG Kol 6TV EVIOAN POpToNS. Me v €vioAr] avtn
10 MEPLEYOUEVO TOL Katoywpnt $1 amodniedetar o pia Oéon uvqung. H dievbuvon
™G PVNUNG vroAoyileton pe tov 1010 TPOTO OTMC KOl GTNV TPONYOVLEVN EVIOAN TOL
TaPodEYLATOG AVTOV.

Iw $1, 100($2) op | $2 | I 100

6 5 5 16 bits N

“ To dedopéva ovopdlovral gvduypopopéve v 1 Slevboven g PviuNG
oL TEPLEXEL T dedopéva, elval TOAATAGCIO TOV peYEBoug TV dedopuévmy o€ bytes.
Ot mep1ocdTepeg EVIOAES POPTMOTG/amobnKevong ekTehoVVTOL 0 EVOVYpappIGPEVA
dgdopéva. Ot evtorég tov MIPS o 10 xepiopd Tov evOLYPUUUIGUEV®VY OEOOUEVOV
givat: Iwl, Iws, swl kot swl.

Al(lKMlﬁ(f)GSlg

Ot evtorég drakAadmong TepAaUPAvouV TIG EVTOAES O10KAASMONG e GLVONKT KoL TIG
EVTOAEG LETOTNONOTC.

e
-.Il "?ﬁ
foen £
*fi?-ﬁj

I ®mg KMOKOTOLOVVTUL KUl EKTELOVVTOL O TOPUKAT® €VTOAES Tov MIPS;

Hopaosiynao.:

beq rs, rt, label
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Apyrtextovikn Yroloyiotov I

j label
(To label givan pio otaBepd)

Anavinon:

beq rs, rt, label : Me v gvioAn avt yivetolr GOYKPION TOV TEPLEYOUEVOV TOV
KOTOYOPNTOV 18 Kal rt. XNV tepintwon mov ivat ica 10te 1 d1eHBvvon g emdpeVNg
evtoAng vmoroyiletar ¢ €&Ng: av&dveton 1o mepeydpevo tov PC xotd 4 +
otabepd label. Emopévog n emdpevn mpog ektédeon evioAn Ppioketarl oty diehbvvon
OV VTOAOYIOTNKE. LTNV TEPIMTOGT OV TO TEPIEYOUEVO T®V dVO KATAYDPNTOV OV
elvar 100, TOTE M emMOUEV €vIOAN Ppioketal otn devBvvon mov vroloyiletor pe v
avénon tov PC katd 4. H evtoln kwdwonoteital o¢ eEng:

beq rs, rt, label op rs t label

6 5 5 16 bits

] label : H evtoAn avt eivor pio evtoAr petammonone, n omoio aAAdler tn pon
EKTEAEONC TOV TTPOYPAUUOTOC, LETAPEPOVTAC TO oTN dlevBvuvon label. H evtoAn avty
Kodwomoteitar g €ENG: To. TpOTA 6 bits amOTEAOVV TOV KMIKO Agttovpyioag g
EVTOANG Ko To, IOAOTa 26 aroTeAOVV TO TTEDi0 TNG devhuvonc.

j label op label

6 26 bits =
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Kepdrowo 2 / Evomra 6

Y

= Y 1UvoAr0o gvTori®V TOV MIPS

[Mopakdtm, TopovstdleTol 0 GLYKEVIPOTIKOG TIVOKAG TOL TEPIAAUPAVEL OAOVG TOV
Tomovg eviohdv tov MIPS «xabBdg wor ™ onuocic ¢ kaBe  eVTOANC.

Tomog
eVTOM|c/
KOOIKOG

Tpasns

Inpoocio EVTOMG

Evrto)iég
ETKOWVOVING

pe T pvipn

Metakivion 0ed0puévev HETEED KATAYOPNTOV KUl Pvijung.

Ib, Ibu, sb dopTmon byte, poptmon byte ywpic Tpoon o, anobnikevon byte.

lh, lhu ,sh doptwon pong AEEng, eopTmon ong AEENG ywpic Tpdon o, amobnkevon pong AEENG.

lw, sw Ddoptmon AéEng, amobrkevon Aéénc (oe/amd KataympnTh aKepainy).

lwel, 1dcl, Doptwon KATOYOPNTY KWNTAG VLTOOCTOANG OmANG axpifelag, @OPTOOoN KATUY®PNTH KNG

swcl, swel VTOJOTOANG OWANG axpifelag, amofnkevon kaToy®PNT] KWWNTAS LAOSNGTOANG OmANG akpifelag,
AToOMNKELGN KATAYMPNTH KIVITNG VITOSIUGTOANG SITANG akpifetog.

ApOunTikés/ | Hpda&erg o axképara 1 LoyKa d£00puéVa TOV BPICKOVTUL 6E KATUYMPNTES YEVIKNG AP ONGS.

royikég

add, addi, [Ip6cBeon, ancvbeiog Tpdsbeon (OAa Ta amevbeiag dedopéva givar 16 bits) pe Tpdonpo Ko Ywpic.

addu, addui

sub, subi, Aopaipeon, amevbeiog apaipeon TPOSTLAGLEVT] KOl [N).

subu, subui

mult, multu, [MoAramhaclacpog Kot dtaipeo, Tpoonpacuéva kot pr. Ot telectéol Tpémel va Ppickovtol og

div, divu KOTaYOPNTES KivnThg LITodlooToAnc. Oleg o Tpdéelg maipvouv kot divovy Tiuég 32-bit.

and, andi And, amgvbeiog and.

or, ori, Xor, Or, ameveiog or, amoKAEIGTIKO Or, ameLOeiog OTOKAEIGTIKO OT.

xori

lui

sslv, srlv, srav,
sll, srl, sra

DdopTmon 6TOL VO O GNUAVTIKA bytes evog katoywpnt o, anevbeiog Tiun tv 16 bits.

OMobnoeig: amevbeiag (S_I) kou petafintn (S ) popoen. Ot odicOnoelg eivan apiotepég Aoykés, de&iég
hoyucég, de€léc aplOunTikéc.
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Apyrtextovikn Yroloyiotov I

slt

H ocuvOnkn: " " umopei va eivon LT,GT, LE, GE, EQ, NE

AOKAOODOELG

beq, bne

J»Jr

jal, jalr

break

rfe

Y76 ouvOnkn owokAad Dol Ko petannonoels. PC-oyeTikég 1] pECO KATAYOPNTOV

AWKAGO®ON av TO TEPLEYOUEVO TOV KATOXWOPNT €lval {00/AVIGo [E TO TEPIEYOUEVO KATOLOV GALOL
KOTOYOPNTY.

Metammonoelg: 26-bit offset and PC+4 (J) 1§ o10)0¢ 6¢ katoywpnty (jr).

Metamidnon kot cvvdeon: cwce PC+4 otov $31,0t0)0¢ eivan PC-oyetikdg (jal) M évag kotaympntg

(jal).
Metagopd oTo AELTOVPYIKO GVGTNUA G€ Eva dtdvusa dlevduvong

Emotpogn atov ypnoyomolovpevo kadika omd pio e€aipeon. Eravagdraén tov Tpomov Tov ypriom.

187




Kepdrowo 2 / Evomra 6

Y

= O npocopor®Ti)c PCSPim

00 TPOGOUOLMTIIS Spim 7TPOGOUOLMVEL TV EKTEAEGT] TMOV EVIOAADV TOV

vrorloyroty MIPS, ekteh@vtog mpoypdppote otn YAOGGO TPOYPOUNATIGHOV

assembly. O Tpocoporwtic Spim PpiockeTar 6NV 1oTOGELIdQ:
http://hermes.di.uoa.gr/PCSpim.zip

5,
N,

s

APAXTHPIOTHTA 2

INo TeprocoTepeg AenTopuéperes yua 11 yAdooo assembly kot Tov Tpomo Aertovpyiog
T0v mpooopor®wt] PCSPim kpivere okémpo va ovpfovievteite To Pipirio:
"Computer Organization: The Hardware/Software Interface", Patterson &

Hennessy, 2nd Ed., Morgan Kaufmann Publishers.

Y, e
-.I: "",lﬁ
ﬁy%

To mopaxdto mpdypappo ce kdowo assembly ektedel v mpodcheon dvo apOudv.
JVYKEKPIUEVD, TPOCHETEL TO TTEPLEXOUEVO T®V dlevBhveewv vb, Ve Kat amodnkevel To
amotélecpa 6to dtevbuvon va).

Hopaostyua

.data 0x10000000 (opileL tn Si1ev6uvon and tnv omoia Ba
apxioouv va amobnkevoviat ta dedouéva)

va: .word 0x12345678 (amoBnkeve L otn &Levbuvon nou opiletal
ané tnv evtodn .data, SnAadn otnv
0x10000000, tnv tipn 0x12345678 kot
divetL otn SLevOuvon auty TNV ETIKETA
va)

vb: -.word 0x01020304 (armo@nkreve Ll otn Si1evbuvony 0x10000004
tnv tip 0x01020304 kot Sivetr oty
di1ev6uvon auty TNV E€TLKETA VD)

vC: -word 0x04030201 (armoBnkreveL otn S1evOuvon 0x10000008
v ti1pn 0x04030201 xot Siver ortq
dLevluvon auty TNV ETLKETA VC)

-text (opiletat n apxn TV E€VTOAWGV)

-globl main (xpnoiponoteital m&vTa oTnv ApxXlh TWV
IPOYPAUUATOV TOU IPOCOHOo LwTI Spim
Kot OnAdvel mwg TO OUYKEKPLUEVO
npéypauua umopei va xpnoitupomoinBei amnd
SLaPOpPET LKA apxeElx TOU MPOCOHOLWTI))
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Apyrtextovikn Yroloyiotov I

main: ((exivael to KUpiwg mpdypaupa)

la $t0, vb (poptdvetal otov rKataxwpnty StO
n &i1evbuvon vb(6xL TO mMEPLEXOUEVO
¢, aAAa& np idta n ditevbuvon))

Iw $t0, OxO0($t0) (poptdvovial otov rataxwpnty St0
Ta dedouéva mou Ppiokovtal o1q
dLevluvon pviung mouv mePLEXOVTAL
otov rataxwpnty St0)

la $t1, vc (poptdvetal otov kataxwpntn Stl
n 6tevluvon vc)
Iw $t1, OxO($tl) (poptévovral otov rxataxwpnty $tl

ta Sdedouéva mou Bpiorkovrtal or1q
dLeUbuvon UVIUnG mou MeEPLEXETAL
otov xatoaxwpnty S$tl)

add $t1, $t0, $ti (yivetat 5 npécBeon Ttwv meplLexopévev
TV KaTaXwPentdv S$t0 xoat $tl rat TO
anoTEAECUN AMOONKEVETAL OTOV
rataxwpntn Sti)

la $t0, va (poptidvetal otov ratoaxwpntn St0
n 6ievluvon va)

sw $tl, Ox0($t0) (amoPrikeUon TOU MEPLEXOHNEVOU TOU
kataxwpnty $tl otn Sievbuvon pviung
nov nepléxetal otov rartaxwpnty S$to)

i $v0, 10 (ot 8Uo autég evioAég teppartiouv to

syscall npdéypappa oTov mpoocopoLlwty Spim) +

-APAXTHPIOTHTA 3

a)Na eEnynoere TNV eKTéEAES TOV TOPOIKAT® EVTOLAOV TOV vToroyioT) MIPS:
- Iw $t0, 0x0($t0)
— add $t1, $t0, $t1
— sw $t1, 0x0($t0)
Na ovykpivete TNV 0AVTI G GOC NE TIS UTOUVTNGELS TOV JIVOVTUL GTO TPONYOVUEVO
TapadELypa.
P)Na ekteréceTe TO TPOYPOUNE TOV TOPUTAVE TAPUIELYNATOS GTOV TPOGONOLOTY)
Spim, (ne 10 0ed0péva TOL £YEL), KOL VO GYOAMAGETE TO, OTOTELEGNOTA.
O npocoporwtic Spim Ppiockeror otn ogrida:
http://hermes.di.uoa.gr/PCSpim.zip
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%
{APAZTHPIOTHTA 4

AIVETOL TO TOPUKATO TPOYPUNNA 6E KOOKA assembly.

.data 0x10000000

a: -word 0x1, 0x2, 0x4, 10
n: -word Ox4
sum: -Space 4
-text
-.globl main
main: la $t0, sum
sw $0, 0($t0)
la $t1, n

Iw $t1, 0($tl)
add $t2, $0, $0
la $t3, a

brox: bge $t2, $t1, telos
add $t4, $t2, 2

add $t4, $t4, $t4
add $t4, $t3, $t4

Iw $t4, Ox0($td)
Iw $t5, Ox0($t0)
add $t5, $t5, $t4
sw $t5, Ox0($t0)

addi $t2, $t2, 1
beq $0, $0, brox

telos: 1i $v0, 10
syscall

a)Na eEnynoere TV eKTELEST TOV EVTOLDV TOV TPOYPAUNATOC.

P)Na weprypayeTe TN AErTOVPYiD TOV TPOYPEUNOTOG,

YN0 ekTeréoETE TO TOPUTAVE TPOYPOUNE GTOV TPOCONOL®TY] Spim kKo va

oyomMacete 1o amoteELécpoTa. O Tpooopol®TS Spim PpickeTon 611 GELiIdQ:
http://hermes.di.uoa.gr/PCSpim.zip
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AITANTHXH APAXTHPIOTHTAX 4

.data 0x10000000 (opilet tn d1evOuvon amd

v omoia Ga apxiocouv va
amofnkevoviatl toa Sedouéva)

a: -word Ox1, O0x2, Ox4, 10 (aoBnrevet oti¢ SLevdUvoeL(
0x10000000, 0x10000004,
0x10000008, 0x1000000C
TIQ TLUEG TV OapLOudv
(0x1,0x2,0x4,10) avtioctoixa,
kot ovoualet 1 diLevOuvon
0x10000000 a)

n: -word Ox4 (amoBnkevel oty SLevbuvon
0x100000010 tnv tipn 0x4 kot
ovoualet autn tnv S1evbuvon n)

sum: -Space 4 (nmapaxwpei xopo 4 bytes otp
d1ev0uvon 0x100000014 kot
ovoualet autn tnv SLevbuvon
sum)

-text (opiletalt n apxy T@V €VTOAGV)

-globl main (xpnoiponoteital O&VTA OTNV ApPXlh TOV
NPOYPAUUAT®V TOU MPOooHoLwTl Spim
Kot OnAdvel NWG TO OUYKEKPLUEVO
npdoypopuua umopei va xpnoipomotnbei omd
SLapopeTIKA apxeia TOU mpooouolwty)

main: (§exivaeLl to KUpiwg mpdypappa)

la $t0, sum (poptévetat otov kataxwpnty S$t0 g
di1ev6uvon sum)

sw $0, 0(%$t0) (amoBrixevon tn¢ tipl¢ 0 oty SiLevbuvon
UVIHuUNG mouU MEPLEXETOL OTOV KATAXWPNTI
$t0)

la $tl, n (poptévetat otov kataxwpnty Stl g
di1evOuvon n)

Iw $t1, 0($tl) (poptévovtaL otov rataxwpnty Stl, to

dedouéva nmou Bpiockovtat ortn SLevOuvoy
UVIUNG ImOU MEPLEXETAL OTOV KATAXWPITI)

$ti)

add $t2, $0, $0 (o xataxwpntic $t2 maipvet TV
tipn 0)

la $t3, a (poptédvetal orov Kataxwpnty St3

n Sitevbuvon a)
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brox: (apxilet o Bpdoyxog)

bge $t2, $t1, telos (eAéyxetal av TO mepleXOPEVO TOU
xKataxwpnty S$t2 eivat peyadvtepo 1
ico pe 10 mepiLexdpevo tou $t2 Kol
av Loxvet Byaiver ané 1o Bpdyxo)

add $t4, $t2, 2 (vivetat n npoéobeon twv NEPLEXOUEVRV
TV KaTAXWPNnTOv $t2 roat $t2 rRat TO
AMOTEAECUX QAMOONKEUVETAL OTOV
xataxwpnty St4)

add $t4, $t4, $t4 (vivetat n npéobeon twv mepLeXOUEVaV
TV KaTAXWwPntdv S$td roat $t4d rRat TO
AIOTEAECUN QAIOONKEUVETAL OTOV
xataxepnty St4)

add $t4, $t3, $t4 (yivetat n npdobeon twv mepLexopévav
TOV Kataxwpntov $t3 roat $t4 rat 10
AIMOTEAECUN QAIOONKEUVETAL OTOV
rataxwpntn St4)

Iw $t4, Ox0(s$t4) (popTdvovTaLl otov KATAXWENTH Std Ta
dedopéva nmov Ppickovtal oty
d1evOuvon pviung mouv MePLEXETAL
otov xatoaxwpnty $t4)

Iw $t5, Ox0($to) (poptédvovtal otov rataxwpntn St5 ta
dedopéva nmov Ppiokovtal otn
d1evluvon UvHuUng mMouU MEPLEXETAL
otov rataxwepntn $t0)

add $t5, $t5, $t4 (vivetat n npoéobeon twv NnEPLEXOUEVRV
TV KaTAXwPntov S$td roat $t5 rat tO
AMOTEAECUN QAMOONKEUVETAL OTOV
xataxwpntiy St5)

sw $t5, Ox0($t0o) (amo@rikevUon TOU mEPLEXOUEVOU TOU
kataxwpnty $t5 oty dievbuvon pviung
IOU MEPLEXETAL OTOV RATAXWPNTH
$t0)

addi $t2, $t2, 1 (yivetat n npdobeon tou meplLexopévou
TOoU Kataxwpnty S$t2 pe to 1 KAl TO
AIMOTEAECUN QAIOONKEUVETAL OTOV
rataxwpntn St2)

beq $0, $0, brox (HeTAPEPEL T POI TOU HPOYPAUHATOC
ot10 brox)
telos: i $v0, 10 (oL 8Uo autég evtoAég teppatiouv
syscall TO NPOYypAuUA OTOV HPOOOHO LWTIH SPim)
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AVOKEQOAILAOVOVTAS AOLTTOV ... ‘

-0 vroroyrotiic MIPS vrostnpilel 6A0vg Tov cVVIIOELS TOTOVG OedopévmV, eV dLoBéTEL
32 KoToyopnTég YEVIKNG YPpNoNs Kot 32 emaiiov £101KOVS KATAYOPNTES Y10 TO, OEO0NEVA
KIVI| TG VTOOLUGTOANG.

{
O1 Tpomor devBuveloddtnong ctov MIPS gival: amgvleiog, KaToy@pnT] Kol PPECOS
KOTOY®OPNTY] ULE NETATOTION.

{ To nedia TOV €VTOADOV givol OLOQOPETIKA OVAAOYD HE TO €I00G TG EVIOANG 7OV
KOOIKOTOLEITOL KUL TOV TPOTTO 61E00VVGL1000 TGN S TOV (P GLUOTTOLEITAL.

{To o0voro evToh@V mov vrmootnpiler o vmoroywotiic MIPS amoteheitan améd: Tig
aprOuNTIKEG Kol AOYIKES EVTOAEG, TIG EVTOAEG EMIKOLVOVING ME TN UV KOU TG EVTOAEG
dwxkradmeng.

%,

T v ektéheon mpoypoppdtov Tov vroloyroty MIPS o¢ yh®oeco assembly,
ypnowonorgitan o posopor®tic PCSPim.
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