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HY-225: Ogydvwon_Ymo,oylotamv Tp. En. Yrohoyiotdv
AvolEn 2018 © [Mavemothuo Konng

Ye10d Aoxnoeoyv 3:
IMpoonehaoerg Mvijung otov MIPS

ITooBeouia ¢mg [Mapaoxevn 23 Pefoovagiov 2018, moea 23:59 (Boopdda 3.3) (amd BO. 2.1)
Bipdio: Awofdote tn ouvéyela thg §2.3: oghideg 121-127.
3.1 Ipoomerdoeis Mvijuns: Evrolég load »ou store

O MIPS, 6mwg ot oL aAlot emeEepynotés Tomov RISC, dev €xel eviolég mov va vdvouv aQlOunTinég
mpdEelg v o€ teleoTéoug mov Poiorovral ot pviun --OAeg oL aQLOUNTIRES TRAEELS TOV YivovTaL
mhve o ratoxwentés 1 otabepéc moodTnteg (immediate constants). O poOvog TEOMOS VO
emeEeQYaOTOUE TA TEQLEYOUEVOL TNG UVIUNG Elval TRMTO Vo avityQdpoupe d AEEN (32 bits), I wia
ot AEN (16 bits), | éva byte (8 bits) amd ™ pviun ¢ éva rataywent) tg CPU, va v
emeEeQYAOTOUUE 08 RATAYWOENTES, RAL TENOS VO AVILYQAYPOUNE TO ATOTEAECUO ALTTO EVOLV RATOYWENTY
ot pviun. Ouv Adyou eivon (o) yud amdodtta Tov hardware, xow (f) yioti dev Bo etvyaivape Ynidteen
TOYOTNTA OV (oL WOV EVTOAT) EXAVE HOL TNV OVTLYQOPT ®aL TNV EMEEEQYAOIN, OIS OLOAOTHETAL OTO
pdbnua HY-425 (Agyitentovint] Ymorloylotov).

Avtyoadn wog 32-pmtng AENG amd TN pviun o' éva rataymoenti ("gpogTwua otov rataymoenti")
yivetow pe tnv evtol] "1lw $rd, imm($rx)" (load word), 0mov $rd elvol 0 ®ATOYWENTNG TQOOQLOUOV
(destination register), xoL $rx elvar €vog ratoywentig (index register) mov megiéyel ua devBvVVON
LVNUNG oty omota eootibetal o 0TafeQdg aQONOS imm oL TO amotéleopua TG TEOoHEaNS elval M
et dletBvvon uviung ot émov yivetar 1 avtyoadt otov $rd. Zuyvd, cvpPoAiilovpe TN pwviun
oav évav mivaxra (array) M/ ], wou yoddpouvpue M[A] yid vo ovufohicovue to megleyduevo g 0éomng
uviung pe dievbvvon A. ‘Etot, | moamdve evtol] 1w $rd, imm($rx) mooxolel aviyvwon omd )
devOvvorn uviung (imm + $rx), hadn dwafdler to Mfimm + $rx], now TO YQAPEL OTOV RATOYWENTY
$rd. O 010.0e00¢ 0,QLOUOGC imm YONOLULOTOLEITOL OOV TPOOHUATUEVOS ATtd TO VMrO Tov MIPS, emopévag
N "xivnon" mov autdg emPaiel oe oxéon Ue To oV "delyveL" 0 HATOYWENTIG STx WITOQEL VO Elval TEOG
To "eumoc” M meog ta "miow".

Avrtiotgoda, avirypadn wog 32-pmng AEENg amd éva xotoywenti) ot pvhun ("amobnxevon tov
nOTAXWENTN") YIVETOL pE TV EVTOAT "sw $rs, imm(Srx)" (store word), N omoia yoddel otn Béom
pvnung pe dievBvvon (imm + $rx), dNhadf mooradel v avirypadn Mfimm + $rx] <-- $rs. Ed®, 0 $rs
elval ratayweNTHg TyNs (source register): MQOOEETE OTL O€ QUTY TNV TEQITTWOY, O TEAEOTEOS TTNYNG
(source operand) YQAdETAL AOLOTEQA ®OL O TEAEOTEOS TTEOOQLOMOT OEELG Péoa otV €vToAt] Assembly,
oavtifeto ONAadf amd Tig evtorés o unTrdv medEewv xoL amd TV evtoir load.

Ou ovvi|Belg TEOTOL Q10N TOV TAEATAV® TEOTOU "dtevBuvoloddtnong” (addressing mode), dnhad
"raTayweNTNS + otabepd”, Ba yivouv xatavontotl xnabdhg to pddnua o meoywed. Ag ONUELDCOVLE
oumg edm, yid pelhovtnt] avodoed, 6t 1 o ouvnOLoUEVT] Y10 E(VOL LE TOV ROTOYWQENTI] VO
TIEQLEYEL £VOaLv pointer, ®ow TN 0TO0eQT) TooOTNTA Va glvon . "omorhon" (offset) amtd exel mov delyvel o
pointer. Autd yenotpomoteltal eEapeTind ouyvd (0) dtav o pointer delyvel oe Wb dopn dedopévarv na
1 aOrMor 0Qilel old amd ta media authg T dopng BENovue va poomeAdoovpe (.. p->next), ()
OTav 0 ooy WENTHG elval o stack pointer xo 1) AtdRAMON 00iLEL TTOLA OO TLG TOTUHES HETAPANTES TG
duadraotag Tntape, xou (Y) 0tav o xataywenThs eivan o global pointer xat 1 awdrAoT 0Qiler pio amd
g ®aBohnés Pabumtéc petaPintés. Mid dhin yxonon tov tedmov dievbuvoloddtnang "otabepd +
naTaywenTg" elvon 6tav 1 otabepd eivar 1 diehBuvon Pdong evog (otatnd allocated) mivaxra (array)
nOL 0 ROTOYWENTHG elvar To index Tou otolyelov Tov mivaxo morlamhaoiaopévo (110m) el To péyebog
TOU OTOLYE(OV TOV Tvaxo, ONOTE TQOOTEAAVVOUUE TO OTOLXELO e exelvo To index, 6mwg Ba molue
OtV QUEOMG ETOUEVT] EVOTNTA. AVTH 1) XN 01 lval omovidTeET, dudTL (o) omaviCouv ol mivaxes mou
va Eextvolv ota mpdto 32 KBytes Tov y®oov dievbivoemv (dhote 1 diehBuvon Pdong tovg va ywed
ota 16 bits mwov €xeL n mooonuacuévy otabed), xal (f) ovyvd ol compilers aAAGCouv TV 0QLOUNTIXT
e array indexes o€ aQLOunTuxi Ue array element pointers péoa o€ ooy 0vg mov eneEepydlovrol oToLyeia
VARV .
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3.2 AwevO@uveeig Bytes o Ilegrogiopoi EvOvyoanuonc:

O devBivoelg pviung otov MIPS, 6mwg ®ar oxedOv o€ OLOUS TOUG HOVIEQVOUS emeEeQynoTéc,
avapégovtar oe Bytes ot pviun, dnhadf o MIPS eivol "Byte Addressable". ‘Etot, o 32-pmmen MEN
(.. évag onéoanog) ratalapfavel 4 "0¢oeig pviung" (4 bytes). Katd ouvvéneia, évag mivaxrog (array)
peyéBoug 100 axegatmv "mdvel" 400 (ovveydueves) devBivoels (Béoelg) otn pviun. X' éva tétolo
sivana, 1 dlevBuvor tov ndbe anégatov dadpégel amd avtiv Tou dimhavot tov ratd 4. Eav Ag etva
1N dtevBuvon Tov "medtov" (undevirot) otoryetov, a[0], evag mivaxra axegaiwv tng C, T0Te T0 oTOoLKE(O
a[ i ] Tov mivara avtot Oa Peioretal oty devBuvon (Ag + 4*1). Av o mivaxrag autdg NTav Tvarag

Y 0QoxTNEWYV (char) Tov evOg Byte »abévag, 10T To otorelo a[ i ] Ba Tav ot dtetBvvon (Ag + 1).

Ta 4 bytes mov amotehoUv évav axégoato éxouv OevBivoelg mov elval ovveyoduevolr oLiuot.
AwevBuvorn tov axegaiouv elvar m dievBvvorn exeivou amd to 4 bytes TOUu TOU £YEL TN UKQOTEQY
("mowtn") amd Tc 4 devBivoegs. O MIPS emfdhler megrogionovs evbuyodnpions (alignment
restrictions) 0TS TOGOTNTES TOV TQOOTEAAUVOUV OL EVTOAES load xow store 0T UviN: Wo. ToooTNTA
ueyéboug N bytes emfPdiheton va éxer debOuvon mou vo. eivor axégaro molhamhdoto tou N. ‘Etot,
otav 1o N glvar dUvaun tou 2, 1 devBuvon #dbe tétolag moodTNTOS TEAELDVEL 0 €va avTioToL o
m\0og pundevirav, xor 1 detBvvon Twv voloimwv bytes Thg moodTNTOS dLadpéQel uovo ae avTd Ta
Mydtego onpavied (least significant) bits. Adym ovtol TOU TEQLOQLOUOD, OTAV 1) GUOLRT] Pviun €)eL
mhGtog N bytes, aoxel pio poévo mpooméhaon oe avthv Yo ®dbe mpdoPacn o moodTnTa peyébovg N
bytes. (ITagatnofiote OTL m.y. 64-pmteg moooOTNTeg (8 Bytes) amoOnrevuéveg oe 32-pmtn pviun
(mhGtog puvhung = 4 Bytes) amottotv mavia 2 mRoomeMdoels uvhung yid vo tig dwaPdoouvpe 1
yodpovue, elte ovtég elvor evBuygapuopéves oe OevBivoels mollamhdowe tov 8 elte o€
morhashdola tou 4. TNati Aoutdv o MIPS amowtel tétoleg moodtnteg va €xouv euOuyQauuon
molhashactov Tou 8; Amdvenor: dtotL dtav Oa Pyel éva pelhovtind povtéro vroloyloT pe 64-umtn
Lviun, TOTE pe TV pev evbuyeduon mollomhociov tov 8 Ba éxovue eEaodhalopévn ™ pio povo
TQOOTELOLON TTAVTA, EVD pe eVOVYEa o ToMATAAGimY Tov 4 autd dev eEacdalileTar).

3.3 Agifunon tov Bytes: Myyavég Big-Endian zou Little-Endian

Otav amodnxrebetor oty pvhun evog VIToAOYLOTYH WO TTOCOTNTO. OTTOTEAOVUEVY] atd TOAAATAG bytes
(. évog onéauog), mpémel vo noboglotel pe mowo oeled aQliuotvtal (dievbuvolodotoivtal) Tt
empéQovg bytes péoa oty moodTNTO AUTH. AVOTUYDG, Oev €xel vmdpEel ovudwvia petaEld TV
HOTAOREVAOTMV ETMEEEQYAOTDV YLOL T OELQA OUTH, LE OUVETELX VAL VTTAQYOVY OO0 dLopOQETIHOL TVTTOL
emeEEQYOOTMV OT|UEQX --OL EOVOUALOpeVOL "big-endian" xou o emovopatopevol "little-endian”.

Big-Endian Machine: Little-Endian Machine:

MS LS MS LS

word |byte 12: |byte 13: 'byte14: byte 15: word | byte 15: 'by1e14: byte 13: | byte 12:

12: 00000000 00000000 | 00000111 |11010011 12 00000000 | 00000000 | 00000111 11010011

word |byte 16: |[byte17: |byte 18: |byte 19: word |byte 19: |byte 18: |byte 17: | byte 16:
16:| k a t e 16| e t a k

word | byte 20: |byte21: |byte22: |byte 23: word | byte 23: |byte22: |byte21: | byte 20:
20y e n i 20 j n e v

word | byte 24: | byte 25: | byte 26: | byte 27: word |byte 27: | byte 26: | byte 25: | byte 24:
24| g \0 24. \0 s

Ag Eenvijoovpe pe o oOpfaon mov apoed Tov 1000 OYEIAOUOV 0TO YAQTi TWV TOCOTNTOV OV
amotehovvTalL amd moAAOTAG bytes: Méoa o' évav anégoawo oQulud, Tto bits exelva  mou
mohhamhaoldCovron emt tig peyaliTegeg SUVAELS TOV 2 Yo VA Hag OMOOUY TNV aQtOunTixt] i Tov
oxegaiov Aéyovror "meguoodtego onuovtird" (MS - most significant) bits, xow avid mou
morhomhaotdCoviar eml T punQoTeees duvdpels tov 2 Aéyovror "Ayotego onuavtird" (LS - least
significant) bits. To byte mou megLéyel Ta MS bits Aéyetar MS byte, now exeivo mov megiéyel Ta LS bits
Méyetan LS byte. Omote oyedidCovpe évav axéoaio oto yoti, ooutovua, o fdlovpue mdvta ta MS
bits »aL byte aQLotepd, nat ta LS bits xow byte deEd, dnhodn omwg naw otovg denodivoig aLOpols
(pvownd, M odpPaon avth apoed wOvo Tovg avlEM®ITOVS --PUECO 0TOV VITOAOYLOTY] deV £xeL vOmuo va
wAdpe yoo "ootepd transistors" xow "OgELd transistors"...). AxolovOmviag TN olppoon auti, TO
oynua delyvel évo mopdderypo teooGomv (4) AMEewv uviung (16 bytes) evog 32-pwmtov vIOAOYLOTH O€
peor pnyavi) "big-endian" o og pion unyovi "little-endian". H momtn AEN mepiéyer tov anépao agdud
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2003 (8enadund) = 7D3 (denaeEadind), evd otTig emOueves 3 MEEELS VTIAQYEL £VAG THVORAS YOLQARTIIQWV
(array of char) peyéBouvg 10 otouelmv, rar meQuooebouv xor 0o elelfega bytes: o mivoxog
yoantNEwWv meQLEYEL to (null-terminated) string "katevenis" (x&.0g byte Oa meQLéEyel To dvadird xMAIa
ASCII evdg yogoantioa --7.). To TMTO byte o mepéyel 01101011, mov eivonr 0 nddnog tov 'k'-- aAld
ELElS, YL urohia, delyvoupe TO CUUPOMTOUEVO XAQARTQ).

e Big-Endian: Ze¢ molholg vmoloyiotéc, 1o MS byte tou »dBe axepaiov €xel tn uxEoOTEQN
dtedOvvon, nau oL dlevBivoels Twv bytes evidg Tov aneQaiov avEdvouv (mEoywEov) ®abmg
mooywedpe "deEld", moog to LS byte tov. Autol oL vtohoylotég Aéyovtan "big-endian" dLOTL 1)
a0iBunon Tov bytes Eexnwvd oo to "big end", dnAadi) To MS byte.

e Little-Endian: ¢ dM\ovg vmohloyiotég, to LS byte touv »dbe axepaiov €yxer ) uxodteEn
deBuvon), zal ou dlevdivoelg Twv bytes evtOg TOU axeQA{OV AVEAVOVV (TIROYWEOVV) ®AOMG
TQOYWEANE "0QLoTEQA", OGS TO MS byte Tov. Autol ov vmoioyiotég Aéyovton "little-endian"
Aot M apiBunom Twv bytes Eexivd amd to "little end", dnAadf) to LS byte. (H mod "dpnuopévn"
agyrtextovixt Little-Endian eivor m owxoyéveia x86 tng Intel. ZOpdwva pe wd modyewon
ovAhoyh mmeodogumv (2/2015), n (mBavov pdvn) dhhn ogyrtextovirt| Little-Endian fltav 1
VAX tng DEC, eve (udAhov) Oheg ov vmdhouteg ayltextovixés eivor Big-Endian. Emiong,
KAUTTOOES QQYLTEXTOVIXES €lvar configurable va dovielouvv pe Omolo endianness emAEYEL O
xoNoTg, ywowotd yud to data segments xor code segments. Trvp duvatdtnra vt yd
configurability éyovv (udAhov) TovAdylotov ou: ARM versions 3 »ou vedtegeg, PowerPC, Alpha,
SPARC V9, MIPS, PA-RISC, SuperH SH-4, nouw TA-64).

MMapamoenote 6tL 1 dteBUvoN wag AEENG (.. Tov axegaiov 2003 oty Béon 12) elvon 1 (dLa waw oTLg
dvo unyavég, adov, OTmg elmae TOQATAV®, elval tdvta 1) diledBuvon exelvov amd Ta 4 bytes Tov OV
éxel ™ uxeoteen ("mowtn") amd Tg 4 devbivoels. Emiong mogatnenote 0Tl oL xaQaxtieg evog
string amoOnxetovtal oe dlodoyrd bytes tng uviung ratd avEovoeg devdivoelg, OTmg axQLPmg
emPalel o ahdg vavOVOg TOV Elmtae now Taatave. To oxfua aviiotowyet ot dMhwon (og C) "char
buf[10];", 6mov o mivaxrag buf[] éxel tomobetnOel (.. amd Tov compiler) otig BEoeLg UvHUNG He
OtevBuvon 16 éwg naw 25+ todte, TO OTOLKE(O i TOV Tvona, buf[i], Poloxeton ot devBuvvon 16+i,
emeldn) 16 elvow  dtehBvvom ennivnong tov mivaxra (n dtetBvvom Tov TEMTOV Tov oToL Elov, buf[01]),
#now To péyebog tov nabe otouyeiov Tov mivara eivar 1 (byte). ‘Etot, o yagaxtioas k' foloxetal ot
0¢omn buf[0] Onradi) oty dievBuvor 16, o yoagaxtioag 'a' Poloretor ot B€on buf[1] dnradf| ot
otevBuvon 17, n.0.x.

To "endian-ness" Tov vohoyioti], dNAadf To av elvar big-endian 1) little-endian, dev pog emtneedtel OTav
eQYalopaaTe 0g £va ®oL LOVO IOV, ®ot Tavto Yyeadovue xar dtofdtovue v ®dbe mocodHTTA
pe tov (00 TOmo --7edryuo TOV Elvol ®oL TO 0WOTO VO KAVEL nOveic-- ONAadn OTov OTH pvihun
voadovue string dtafdlovpe wdvta string, xaL émov yoddovue integer dtafdlovue mavta integer. To
"endian-ness" pog emeedler Otav arldlovpe TOmO peToED eyyQadfs roL aviyvmong --medyua
0ovoeB000E0-- T.y. Yoddouvpe nAmov €va string not petd to daPdlovpe cov integer, 1| yoddovue
integer now drafatovpe string. To onuavindTeEQO OAWV OGS glval OTL To endian-ness TOV VITOALOYLOTH
moémeL va hapPavetor v oy 6tov peTadéQovrar dedopéva PEom ArTVOV PETOED VTOAOYLOTOV.
Zuvnlwg, Ta TEOYQAUUOTO UeTOdoQAs dedouévov (my. ftp) Bewoolv OTL petadégovue xelpevo
(ASCII strings), »aL TomwoOeTolv T bytes pe TV avtiotoyyn oelpd. Av Ouwg peTadpéQouue Glleg
poodég dedopévav (my. 32-umrovg axreaiovg) ueto&l vmoloylotdv pe dwodoeetind endian-ness,
oelpd avtf Ba Nrtav Adbog: dTwg oL yaQaxrtiees K, a, t, e petadpéQovial oav e, t, a, k 0To ToQATAV®
oynua amd big-endian oe little-endian, €tol o 0 axégarog 2003 Ba egunvevovrav oav 00, 00, 07, D3
(denaeEadinod), nol 0o petadégovrav ooV D3, 07, 00, 00, OMAadm
11010011.00000111.00000000.00000000 (dvadixd), mov eivar o aQOuos -754,515968 (deradno,
ovwiMowpo g meog 2). T va yiver owotd 1 petadoed, moémer vo dnhwbel 0t0 TEOYQOUU
petadodc o TOTog TV dEdOPEVMV TTOV pETAPEQOVTAL (TT.Y. EVIOM) "type" oTo ftp).

§ 3.4 - Aoxnon 3.1: IMivaxog Axegaiov

Todte éva mpdygappo oe Assembly Tov MIPS mov va duafpdler 8 axrepaiovg amd thv ®ovoora, va
Toug ortoONrevEL 0' éval mvara (array) 0TN UVIUN, ROL OTY] CUVEXELQ VO TUTIDOVEL T EEQTAAGLA TOUG
%o Ue TV ovrioteodn oewpd. [apadmote Tov nmdAnd oag ®i £€vo OTLYMOTUTO ATtd UOL ETUTUYTUEVT
EXTENEOT TOV, OTIWG AVOPEQETOL OTO TEAOG.

e Zeulvijote pe 600 udbote oTig 0onNOELS 2, dALE 0D Ba XOELOOTEL VO {QNOLULOTIOLOETE XKOL TLG

véEg EVIOAES TQOOTEAOONG axeQaiwy ot pviun "lw" xow "sw'.
e Xonowuomotiote TG 0dnyieg ".data", ".align", zaw ".space" Tov Assembler Tov QtSpim (oehideg A-
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47, A-48 tov TaQOQTHUATOS TOu PBLpAiov) yia va »QatNote xMEo oty uviun dedopévov (data
segment) yl& tov mivoxo "a[ 1", peyéBoug 8 axepaiwv, nor cwotd €VOVYQOUOUEVO Yo
axepaiovg. TomoBetfote natdrinia to label "a" wote va wropelte mo ndtw vo avodpegbelte
otn OtevBvvor 6mov ayileL 0 XMHEOS IOV REATNOATE.
e 3TNV 001 TOV TEOYRAUUOTOS 0ag, Tomodetiote T dievOuvon omou ayiCel o mivaxrag a[ ] oe
évov roatoywentf. Tn dedBuvon auth) v Eégel o Assembler, alAd eoeic mbavoTato Oyl
(entdg av v eiyote dwoer oav argument oty odnylo .data). Emiong, dev Eégete av 1
deBvvon avti] xwed oe 16 bits (éva immediate) 1) Oyt. Ze OAa VT £QyeTaL VO 0O.G fonOnoeL 1)
Yevdoevtol) (pseudoinstruction) "la $rd, label" tou Assembler Tov QtSpim: avti AéeL oTOV
Assembler va yevvioer o | 000 TQAYUOTIRES EVTOAEG OV TOMOOETOUV TNV TQOYUOTIXT
dtelBuvon tov label otov rataywENTi $rd (o evroli] av 1 dietBuvvon xwed oe 16 bits, 000
eviohés alhmg). ITagdderypo xonong g Yevdoevrorilc "la" Oa Poeite otmv § 2.2, exel mov
eToLHACape TO 0OQIOUOTO YLOL TIG EXTUTIDOELS Strings.
211 OUVEYLELD, TUTTWOTE £va prompt OV Vo TNTd 8 axeQaiovs o€ 8 YOO UUES.
Metd, uneite o' éva Podyo mov Ba emavaindOet 8 popés, nouw mov nébe pood Ba drafdlel Evav
aQBud (péow noAéoUaTOg CLOTINUATOS) ®ou Ba Tov amoOnretel oty emduevn Béon tov af |.
Emonpdvoeigs: (i) Ou evtohég beq, bne yid ) dnuoveyia Podyov déxovial LOVo raTaywENTES
oav TeheoTtéous, xrat OxL otobeés moodTnTeg (immediates). (ii) H povadiry dievbuvorodotnon
(addressing mode) touv MIPS eivor "otaBepn moodTnto (immediate) + xoroywonTig' --unv
YONOLUOTTOLNOETE TIS YPEVO0ILEVOVVOLO0d0TNOELS TOV QtSpim (oeAida A 45 TaQAQTUATOS).
Aol Pyeite amd tov mEONYOUUEVO PEOYO, TUTIMOTE O OLOYWOLOTIXY) YQOLUUT], ROl UTTE(TE
a'évav Ao Peoyo, mov Oa emavalndOer nar autdg 8 oés, xal mov Oa emoxrepOel Ta
otouyeto Tov mivaxa "a[ 1" alld xot aviiergodn oed. o xdBe otoryeio, Ba to dafatel
amd T pviun, 6o to eEamhaoidler (ywois vo meldEel v T ot pviun), xow 6o TuTdVEL
ovtd to eEamhdolo, oty O yoapupuny ol Oyl "woAANTA" pe TO mEONYOUuEVH TOU.
Ymohoyiote To eEATAAOL0 PECW TOLOV RATAMNA®Y EVIOA®V TpdcOe0S (add).
Téhog, Eavayvpiote omv aQyfl (0mwg xow otV Goxnon 2), dote 1 do douvkeld vo
emavohapfdvetol e 0.0QLOTO.

§ 3.5- Aoxnon 3.2: Ymohloywtéc Big-Endian xou Little-Endian

i. Xonowposowote tov QtSpim yud va Poeite tov duadind (dexaeEadind) xmALO E0MWTEQURNG
ovamadotaons (oo ASCII) tov yoQoaxThowv Tou AoTvirol aidapftov, a, b, ..., z, A, ...,
Z, nal ToV agidunTirav yogoxtinowv, 0, 1, ..., 9. o va to metvyete, oglote otabepég TUmoU
string OTWG OTNV TAEAYQOPO 2.2, %L 0T CUVEXELQ Umeite otov QtSpim naL UEAETNOTE T
TEQLEXOUEVA TNG v ung dedouévav otnv raptéha "Data". Anote T OLATMOTMOELS 600G O éval
uxd reEWPEVARL, pe 3 othiles: xoaxrtNEas, xOdas ASCII oto dexaeEadind, r®dmog ASCIT
070 Ovadwd. Bakte amooimmnTind xou eENYNOTE eXEl TOV TAQOTNQE(TE RATOLA OHOLOPOQPIaL....

ii. "Eotm 6tL amobnredovpe to null-terminated string "xyz" og o MEN evog 32-pmtov voloyloTh,
%ol 0T ovvéyela duafPdlovpue avti) T AMEEN cav va eivon (32-wmtog) axégalos. Ymoloyiote pe
aQBunTnég modEels mowdov anrégouo Oa diaPdoovpe (o) o o pnyovi big-endian, xou (B) oe
o unyovn little-endian. A®ote tv amdvinorn oag, poll pe tig aoduntxés medEelg mov
ravorte, o' Evo uneo relpevaxt (0to denadind).

iii. EmaAnOetote tnv amdvtnon cog | évo wuxed mpdyoappo otov QtSpim: Zntiote amnd tov
Assembler va Pdlelr to string oty pviun dedopévov, xal PEoa om0 TO TEOYQOUUE OOg
avtyeayte exelvn T AEEN (0AOxANEN!) ©' éva xataywenth xou Tntiote vo tumwbet (W éva
naheoua ovoTiuotog) oov axépatog. O QtSpim cuumegudpépetal oav big-endian 1 cav little-
endian avahloya oe moLdv VIOAOYLOTH TEEYEL! e TL voAoYLoT] ToVv TEéEate Tov QtSpim; Ti
épyaie; Av tov ToéEete o€ dAlo TOTO VITOAOYLOTH), LE emeEeQYaoT AMANG eTauQElag, Ba Pydhel
ahrha; TTogadmote To mEdYQauud oag (FTNyolog ROOLRAC), TO CUNTEQAOUATA OaG O éva. und
AELUEVARL, L £VOL OTLYLOTUTTO (Screen-dump) TOU TEEEIHOTOG.

(1) Tov mnyaio x®dwma oag tng doxnong 3.1, "ex03_1.s"

(2) Tov mnyaio x®dwma oag tng doxnong 3.2(iii), "ex03_2.s"

(3) éva otrydTuTo (screen-dump) Tov TEEEINOTOS THG dlornong 3.1, "ex03_1.jpg"

(4) éva otrydTumo (screen-dump) Tov TEEEINOTOS THS dlonnong 3.2(iii), "ex03_2.jpg"

(5) éva netpevo pe g toels amovtioels oag oto 3 péer g doxrnong 3.2, "ex03_2.pdf" (oe autd TO
pdbnua togoxaieloBe vo divete T amavTioels oag xeluévoy oe podn PDF).

Oa eEetaotelte ®on MYOPoEd Yo TNV Aoxnon 3, ard Ponboic Tov pabiuotog, pe dadwaoio yid
™V omola Ba evnuegwOeite péom NAtd (email) ot Alota Tov pabfpotog.
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