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HY-225: Opydvwon Ymoloyiotohv Tu. En. Yrohoyiotav
AvolEN 2016 © TMoavemotiwo Koftng

Ye1pd Aoxioeov 3:
IIpoonehaoers Mvijung otov MIPS

ITpobeouia émg Kvgraxt) 28 Pefoovagiov 2016, doa 23:59 (Bdopdda 3.4) (amd BS. 1.3)

Biprio: Aopaote tn ouvéyela tg §2.3: oghideg 121-127.
3.1 Ipoomerdoeis Mvijuns: Evrolég load xou store

O MIPS, 6mwg #ou or GAhot emeEepyaotég Tomov RISC, dev €xel eviolég mov va ®dvouv aolOuntinég
RaEeIS TAVD 08 TELEOTEOUS IOV PEIOXOVTOL OTH Uviun --Oheg oL aplOunTirég TQAEELS TOV YivovTal
v  oe  rotaywontés 1 otobepés mooodTNteg (immediate constants). O poOvog TEOMOS VAL
emeEEQYOOTOVE TO TEQLEXOUEVO TNG UVIUNG elvon medTa var avtiyodpovpe ud AEEN (32 bits), 1 pia
won AEEn (16 bits), | éva byte (8 bits) oamd ™ pvAum o éva rataywenti s CPU, va tnv
eMEEEQYOOTOVUE OE RATAYWENTES, ROL TEMOS VA OVTLYQAYPOUE TO ATOTELECUOL OTTO EVOLY ROTOYWOTTT
ot pviun. O Adyol givar (o) Y1 amhoTTo Tov hardware, naw (B) yiott dev Oa metuyaivope Ynriodteen
ToUTNTA OV o LOVH EVIOAT] EXOVE ®OL TNV avTLyQadt] xou Ty eneEepyooia, 6w dldGoneTAL 0TO
pndbnuo HY-425 (Agyitentovint] Ymorloylotav).

Avtrypadn og 32-umtng AEENG amd ) pviun o' éva rataywoenth ("poeTwua oTov raTaymenTi")
vivetal pe v evtorn] "lw $rd, imm(Srx)" (load word), 0mou $rd elval O RATOYWENTNGS TQOOQLOUOD
(destination register), naL $rx elval évog nataymontig (index register) mov megléyel po. devBuvaon
LVNUNG otV omolo TRooTifeTal 0 0TafeQds 0ELOUOS imm %ol TO ATTOTEAEOUA TG TOCOEONS elval 1)
tehu?] deBvvon pviung ot 6mov yivetor 1 avtyQadt otov $rd. Zuyvd, cvpfoliCovpe ™) pviun
oav évav mivoxa (array) M[ ], nou yoadovue M[A] yid va ovpPoricovpe To megleyouevo tng 0éomng
uviung pe dievBuvvon A. ‘Etol, 1) maoammdvem eviol) lw $rd, imm($rx) mQOrOAEl aviyvwon amd )
devOvvorn pviung (imm + $rx), dnhadn daPdlel to Mfimm + $rx], naL 1O YOADEL OTOV RATAYWENTY
$rd. O ot0Bepdc cQOUOS imm YONOLWONOLETOL GOV TEOONUAOUEVOS Amd TO VMxrd tou MIPS,
emOUEVIS 1 "vivon" ov auwtdg emPAiel o oxEom pe To oD "OElyVEL" O HOTOYWOENTIG STX UTOQEL VAL
elval moog ta "eumog” M meog ta "nlow".

Avtiotgoda, aviypadn mag 32-pmns AEEng amd éva xatoaywoent ot wiun ("amobixevony Tov
naToywENTN") yivetor pe v eviohf] "sw S$rs, imm($rx)" (store word), 1 omota ypddeL ot Oéom
pvnung pe dtebBvvon (imm + $rx), dNhadn mooxrakel v aviyoadn Mfimm + $rx] <-- $rs. Edw, o $rs
elval xataywenTig myNs (source register): mEOoéETE OTL 08 QUTH TNV TEQITTWON, O TEAEOTEOS TINYNG
(source operand) YQAGDETAL ALOLOTEQA HOL O TELEOTEOS TTQOOQLOUOV OeELd Léoa otV €VIOAT] Assembly,
avtifeto ONAadT amd TIg eviorés aQOunTndv mdEewv oL amd TV evtoir load.

O ovvi)Belg TedTOL YENOoNS Tov TORATdV™ TEOTOV "devbBuvolodoTnong" (addressing mode), ONA0OT
"ratoyweNTig + otabed", Ba yivouv ratavontol ®xabmg To udbnuo Ba TEOYXWEA. Ag ONUELMOOVE
oumg edm, yid pelhovtiny] avodoed, 6t N mo ouvnOlouévn ¥o1omn elvol pe TOV ROTOYWENTI] VO
TeQLEYEL Evay pointer, xou TN 0TadeQT] TOoOTNTO VO lvol pad "amonion" (offset) amd exet mov delyvel
o pointer. AvTtd KENOLHOTOLEITOL EEQLQETIRG OUYVA () 6TV O pointer OelyveL og d dopr dedopévarv
%ol 1 amdxrALon 0Qilel mold amd Ta media avthg TG dopng BEAOVUE VO TEOCTELACOUVUE (). p->next),
(B) 6tav o rataywentig elvor o stack pointer xaL N asdrAon 0QiCel moLd amd Tig Tomués petaPAntég
™ dradwaciog Tntdue, xal (Y) 6Tav o rataymoentig eivol o global pointer xa 1 adrAlon 0Qilel pia
oo TG nafohnés Pabumtés petaPfAntés. Mid dAin xotom tov 1edmov dievBuvolodotnong "otabed
+ naToyxweNTNs" elvan pue v otabepd = dieBuvon Pdong evog (otatikd allocated) mivana (array) xow
1OTOYWENTIS = index TOU OTOLKElOV TOV Tvaxo mollamhaoiaopévo (o) eml to péyebog Tov
otolyelov Tov Tvana, OTOTE TROOTEAAUVOUE TO oToLyelo pe exelvo To index, Omwg Bo movue otV
OUECMG ETOUEVT EVOTNTA. AUTi] M XNON &lvar omovidTteen, dLoTL (o) omaviCovv oL Jvaxeg mov va
Eenwvolv ota mpwta 32 KBytes Touv ymeou dievbivoewv (hote 1 diehBuvon fdong toug va ymed ota
16 bits mwov €xeL M mooonuacuévy otabepd), now (f) ouyva ol compilers aAMATOVV TV aEOUNTIRT UE
array indexes og oQuOunTnt pe array element pointers péoa o€ feoyovg mov emeEepydlovral oTolyeia
VARV,
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3.2 AwvOuvoeis Bytes xou Ilegrogiopoi EvOuvyoaupionce:

Ou devBivoelg pviiung otov MIPS, 6mwg #aw oxeddv o GAOVC TOUG MOVTEQVOUS EMEEEQYNOTEG,
avapégovtar oe Bytes otn pviun, dnhadi o MIPS eivow "Byte Addressable". ‘Etou, o 32-pmtn AEN
(. évag onépauog) natalapPaver 4 "0éoeig uviung" (4 bytes). Katd ovvémewa, évag mivaxag (array)
peyéBoug 100 axegatwv "mdvel" 400 (ouveydpeveg) dievBuvoels (Béoelg) otn pvhun. Z' éva tétolo
mivoxa, 1 dlevBuvon Tov ndbe axégaiov diadpégel amd avtiv Tov dumhavol Ttov natd 4. Eav Ag etval
1 devBuvon Tov "mpdTou" (Undevirol) otouyeiov, a[0], evog mivaxra axegatwv Tng C, TOTE TO OTOLYELO
a[ i ] Tov mivaxra avtov Ba Poioxetar otn OeBvvon (Ag + 4*i). Av 0 mivorog avtdg fTav Tvorog

yoanTNEwYV (char) Tov evog Byte ®abévag, Tote T0 otoryeio af i ] Oa tav oty dtevBuvon (Ag + 1).

Ta 4 bytes mov amotehoOV évav axépalo €xovv OlevdBlvoels mov eivar ouveyxoduevol agLduoi.
AevBuvorn tov axepaiov elvar M devBuvorn exeivou amd ta 4 bytes ToOu TOU £xEL TN MUXQOTEQT
("modtn") amd T 4 devBivoeig. O MIPS emfPdier megrogiopovg evBuypdumeng (alignment
restrictions) 0TS TOOOTNTES IOV TQOOTEAAUVOUV OL eVIOAES load naw store OTN pVA: WO TOCOTNTO
ueyéBoug N bytes emufdihetor va €xer diehBuvvon mov va elvan axéoano mollamhdoro tov N. ‘Etot,
otav to N elvow dVvaun tou 2, n dievBuvon xdabe tétolog mooodTNTAS TEAELMVEL O éva avTioToL(o
miN0og undevirmv, now 1 dieBuvor Twv vololmwv bytes Tng mocoOTNTAS OLodEQeL LOVO O€ AVTd T
Myotego onpavind (least significant) bits. AOy® oUTOU TOV TEQLOQLOKOD, OTAV 1 QUOLRT] PVi|Un £)EL
mhatog N bytes, aoxel po povo mpoomélaon og avtiv yia xabe mpoofaon oe mooodTnTa peyébovg N
bytes. (ITagatnenote 6t my. 64-pmreg moodTntes (8 Bytes) amoOmuevpéveg oe 32-pmtn pviun
(mhGtog pvhung = 4 Bytes) amoutov mdvto 2 TQOOTEAAOELS UvAUNG Yid vo. Tig Oofdaoovue 1)
voayouue, elte avtég elvar gvbBuypapopéves oe devbivoelg molhamidowo tov 8 eite of
mohhamhdola tov 4. Tatt Aowtdov o MIPS omoutel té€toleg mooOTNTES VO £XOUV €VOUYQAILON
mohhamhaotov Tov 8; Amdvinom: ot 6tav Ba Pyet £vo pehAhoviind Hoviého VITOAOYLOTH) e 64-pmTn
pvnun, Tote e Ty pev evbuypdpon mohhamhaoinv tov 8 Oa éyovue eEaoholMopévn T o povo
TROOTEANOT TTAVTQ, EVD UE eVOuyduon molamhaciomy tov 4 autd dev eEaodarileton).

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

Otav amodnxetdetor oty uvijun evog VIIOAOYLOTY] A TTOCHTNTO OTTOTEAODUEVY) atd TOAAQTTAGL bytes
(. évog anéQauog), mpémel vo. noboglotel pe mowa oeled agBuoitvror (dtevbuvolodotovvial) Ta
empéQovg bytes péoa oty mOoHTHTO AUTH. AVOTUXMOG, 0ev €xEL VIAQEEL oupdwvio PETAED TV
HOTAOREVOLOTDV ETEEEQYAOTAV VIO TN OELQA avTH, Pe cuvETEL VoL VTIdleyovv dU0 dladoeTirol ThmoL
eneEeQyYaoTOV OTUEQA --0L emovoualopevol "big-endian" ko oL emovopalopevol "little-endian”.

Big-Endian Machine: Little-Endian Machine:
MS LS MS LS
word |byte 12: |byte 13: |byte 14: | byte 15: word |byte 15: |byte 14: |byte 13: |byte 12:
1 2: 00000000 | 00000000 | 00000111 11010011 1 2: 00000000 | 00000000 | 00000111 |11010011
word |byte 16: |byte 17 |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: |byte 22: | byte 23: word |byte 23: |byte 22; |byte21: | byte 20:
20:( v e n i 200 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 Eenivijoovpe pe o opPaon mov adpogd tov Tedmo oxedOOUOTV 0TO YOQTI TMV TOCOTHTMVY IOV
amoteholvTalL amd ToAAOTAG bytes: Méoa o' évav axégouo 0QuOud, to bits exelva  mou
oA omhaoLdovTan el TG PeYOADTEQES OUVAELS TOU 2 YLO VA HOG OMOOVV THV 0QLOUNTIXT] TLUT TOV
oxegalov Aéyoviar "mepuoodtego onuovtikd" (MS - most significant) bits, xow aqutd 7OV
mohhamhaotdtovror enl g uxedTegeg duvauels Tou 2 Aéyovror "Ayotego onuavtikd" (LS - least
significant) bits. To byte mov megiéxel Too MS bits Aéyetar MS byte, zaw exeivo mov mepiéyetl Ta LS bits
Myetow LS byte. Omote oyedudlovpe évav axéato oto xati, opttdvtia, o fatovue mdvro ta MS
bits ®o byte apLoteQd, »at ta LS bits xau byte de€ud, ONAadf dmwg xaw 0tovg denadinots aLduoig
(pvowrd, M oOpPaon avth adoed POVo Tovg AvOEMITOVS --UECA OTOV VITOAOYLOTH] OV £xeL VONUQ Vo,
wAdpe yioo "oouotepd transistors” xow "OgEld transistors"...). AxohovOmvrag ™ ovuPaocn ovty, TO
oynuo OelyveL éva maQdderypa teoodomv (4) MEewv uviung (16 bytes) evog 32-pmtov VIOAOYLOTY] O
pior pyovi) "big-endian" xow o€ plon pyoavi) "little-endian”. H modtn AEEN megiéyel tov axéoano agOpd
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2003 (denadnd) = 7D3 (denaeEadind), evdd otig emOpeves 3 AEEELS VIIAEYEL VOGS THVARAS Y OQOUXRTHOWV
(array of char) peyéBoug 10 otowelwv, nor meguooevovv xor Vo eheBega bytess o mivaxrog
¥0.anTNEWV MEQLEXEL TO (null-terminated) string "katevenis" (xG0e byte Ba megLéyel To dvadind rHOra
ASCII evOg yoaxtioa --1.). To mE®To byte Ba megiéyer 01101011, mov eivar o xdOrag Tov 'k'-- ahhd
eLElS, yioL eurohia, delyvoupe To CUUPOMTOUEVO XAQARTHQO).

e Big-Endian: Xe¢ molhoUg vmoloylotég, 10 MS byte tov »dOe oxepaiov €xel TN uxrQOTEQN
detBvuvor, »al ov dlevBivoels Twv bytes Tov avEGvouv (oY WEOUV) ®abMS TEOYWEAUE
"deELd", mpog To LS byte Tov. Autol oL vmoloyiotég Aéyovtor "big-endian" dLoTL 1 aiBunon twv
bytes Eextvd amd to "big end", dnhadr) To MS byte.

e Little-Endian: =& dA\ovg vmoloyiotég, to LS byte tov »dBe axegaiov €xel ) uxQOTEQM
dedBuvon, nar o devBivoelg Twv bytes Tov avEdvouv (MEOYWEOUV) ABDS TEOYWQAE
"oQLotepd", moog To MS byte tou. Avtol ou vmoloyiotés Aéyovtor "little-endian” StOTL M
00iBunon twv bytes Eewvd amd to 'little end", dnhadf to LS byte. (H mod "dnuopévn"
agyrtextovint] Little-Endian elvor m owoyéveio x86 tng Intel. Z0pudwvo pe ud meodyelon
ovihoyi mmeodogdv (2/2015), n (Bavov uovn) dhin agyrtextovixd Little-Endian fltav m
VAX 1tng DEC, evd (uahhov) Oheg oL vmohoureg agyrtextovixés elvar Big-Endian. Emiong,
rnéumooeg oQyLtextovinéc etvar configurable vo dovielouv pe Omowo endianness emAéyel o
¥xoNotng, xwewotd Yud to data segments wou code segments. Tm Ouvatdtnro auth yud
configurability éxouv (udAlov) Touhdylotov o: ARM versions 3 naw vedtegeg, PowerPC, Alpha,
SPARC V9, MIPS, PA-RISC, SuperH SH-4, now [A-64).

IMapamenote 6tL 1 dehBuvon ag AEENG (.. Tov axegaiov 2003 oty Béon 12) elvor 1 (dLa waw oTLg
Ovo unyavég, adov, OTms elmae TOQATAV®, elval tdvta 1) dievBuvon exelivov amd ta 4 bytes Tov OV
éxel T uxEoteen ("momdn") amd Tig 4 devbivoes. Emlong magoatnonote 6T oL YOQOoUTQES EVOG
string amoOnxrebovtal oe OLadoyrd bytes TG pviung ®atd avgEovoeg devBivoels, 6mmg axrLPOS
emPdier o amhog navovag mov elmape xou apandve. To oxnua aviiotouy et oty dMiwon (o C) "char
buf[10];", 6mov o mivaxag buf[] €yeL TomoBetnOel (.. amd tov compiler) ot OEoelg pviung pe
devBuvon 16 €wg nau 25- tOTE, TO OTOLElD i TOV Tvaxrd, buf[i], foloretor otn debOvvon 16+i,
emeld] 16 elvon m dtehBuvon exnivnong Tov mivaro (1 devBuvor Tov TEMTOU Tov oToLelov, buf[01]),
naw to péyefog tov xAGbe aroyelov tov mivaxa elvan 1 (byte). ‘Etot, o yapaxtioog 'k' foloxetar oty
0¢on buf[0] dnhad” otn devBuvon 16, o yapaxteos 'a' Potoxetar ot O€on buf[1] dnAadf ot
devBuvon 17, ®.0.%.

To "endian-ness" Tov vTOLoYLOTH, ONhadf) To av eivan big-endian 1 little-endian, dev pog emmeed.el dtov
eQyalopaate og éva xou povo unydvnua, xot évto yoddouvpe xat dwofatovpe tnv ®abe moodTHTA
pe tov (0o TOmo --mpdypa mov elval oL To owotd Vo ndvel raveig-- diadt) émov oty pviun
voadovpe string dtofalovpe mévta string, xow 6mov yoddpoupe integer diafdlovue mdvta integer. To
"endian-ness" pog emeedlelr 6tav alhdlovpe TOTO UETOED €YYQAONS %Ol AVAYVOONG --TTQAYLO
ovopB000E0-- T.y. Yoddoupe ndmov éva string xow uetd to dwofalovue oav integer, 1 yoddpouue
integer »ow drafatovpe string. To onpoaviindtego OAmV Opwg elvar 6TL To endian-ness TOU VTOAOYLOTH)
mpémeL v hapPdvetor vr OYm otav petadégovial dedopévo PEow ORTUOU UETOED VTOAOYLOTMV.
SvvnOwg, ta meoyeduuota petodoeds dedopévov (my. ftp) Oewooiv O6TL uetadégoupe xreluevo
(ASCII strings), ®ot Tom00eTOUV T bytes e tqv aviiotowyn oepd. Av ouwg petapégovue dileg
poodég 0edopévav (T.y. 32-umTovg axeQaiovs) MeTaElD vohoylotav pe diadooetind endian-ness, M
oglpd avti Ba Ntav Adbog: 6mwg oL yagaxrtiees K, a, t, e petadéovial oav e, t, a, k 0To moQamdvm
oynua and big-endian oe little-endian, £€tol xow 0 axégarog 2003 Ba ggunvetiovtav cav 00, 00, 07, D3
(0en0eE0dOLr0), nOL Oa petagpégovrav oav D3, 07, 00, 00, OMhadi
11010011.00000111.00000000.00000000 (dvadwd), mov elvow o 0QOUOS -754,515,968 (denadno,
ovuwiowpo g meog 2). Ta va yiver cwotd 1 petadopd, meémel va dnlwbel oto mpdygapua
petapodc o TOTOS TV dEQOUEVMV TTOV HETAPEQOVTOL (TT.Y. EVTIOAT "type" oTo ftp).

§ 3.4 - Aoxnon 3.1: IMivaxrog Axegaiov

Todyte évo medypappo oe Assembly tov MIPS mov va dtof el 8 anegaiovg amd tv ®ovedia, vo
Tovg odnueLeL 0 éval mivaxra (array) OTH WV, ®OL OTY] OCUVEYELD VO TUTIMVEL TA, EEATALGLA TOUG
1oL UE TNV avTioTteodn oeld. [Tagadmote Tov nmdOmA oag %L éva OTLYIOTUTO Altd UL ETMTUYNUEVN
eEXTELEDT] TOV, OIS AVADEQETAL OTO TEAOG.

o Eexivijote pe 600 uabate 0T 0oxNOELS 2, dALG 0D D0 YOELOOTEL VOl YONOLUOTIOLOETE KAL TG

véeg EVIOAEC MQOOTEAOONG axeQaiwy ot pviun "lw" now "sw'.
e Xonowuomotiote T odnyteg ".data", ".align", naw ".space" Tov Assembler tov QtSpim (oehidec A-
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47, A-48 Tov TOQAQTNHOTOS TOU PLBAloV) yio va ®oatiote ¥MEo otn pviun dedouévov (data
segment) yi& tov mivaxo "a[ ]", peyéBovg 8 axegailwmv, raL 0WOTE €VOUYQAUMOUEVO YLaL
axepaiovg. TomoBetote natdAinia to label "a" ®ote va pmopeite mo xdtw va avodepbeite
ot deBuvon dmov aEyiLeL 0 XHEOG TOV REATNOATE.
e v aQyf Tov TQOYAUpaTOS 00s, TomobeThoTe T deBuvon dmov 0y iCel o mivaxrag a[ | oe
évov rotaywenth. Tn devbuvon avth) v Eéoel o Assembler, ahhd eoeic mbavotata OyL
(ext6g av v elyote dwoer coav argument oty odnyio .data). Emiong, dev Eépete av n
deBuvon auti) xwed og 16 bits (€va immediate) 1) OyL. Ze Oha AvTA £QYeTOL VA Oag PonBnoeL v
Yevdoevtol (pseudoinstruction) "la $rd, label" tov Assembler Tov QtSpim: avti) Aéel otov
Assembler va yevvioer ua | d00 TQOYUATIRES EVIOAEG TOU TOMOOETOUV TNV TIQOYMOTIXY
dteBuvon tou label otov rataywonti $rd (Wo evtoli av 1 dievBuvon ywed oe 16 bits, do
evioléc almg). TTagdaderypo yonong g Yevdoevtorig "la" Ba Poeite otnv § 2.2, exel mov
eTOLUATOE TO OQIOUOTA YLOL TLG EXTUTIMOELS strings.
211 OUVELELD, TUTTDOTE £va prompt 7OV Vo TNTd 8 axeQaiovg o€ 8 YOO UUES.
Metd, umeite o' éva Podyo mov Oa emavalndOet 8 pogéc, nal mov xa0e pod Oa dafalel Evav
0ud (péow HOAECUOTOS OUOTNUATOS) ®oL Ba Tov amobnuevel otnv emdpevn B€om tov af .
Emonpdivoeis: (i) Ou evtolég beq, bne yid t) dnuoveyio fooyov déxovror LOVOo RATOYWENTES
ooV TeELeoTEOVG, nOL OYL 0Ta0eQES TooOTNTES (immediates). (if) H povaduni] dtevBuvoroddtnon
(addressing mode) tou MIPS eivar "otabepi] mooodTnta (immediate) + xataywontig’ --punv
XOMNOLUOTTOLNOTE TS PEVIOdLevOVVaL0doTHOELS TOV QtSpim (0elidal A .45 TAUQAQTHUOTOG).
A¢pov Pyelte amd tov mEOoNyolUEVO PEOY0, TUTIMOTE O OLOYWOLOTIXT] YQOLLUT], ROl UTTE(TE
ag'évav dilo Pooyo, mov Ba emovalndOel xor avtds 8 dopéc, nar mov Oa emoxedOel Ta
otouyelo Tov mivaxa "a[ 1" allhd rat avrieteodn oepd. o ®abe otolyeio, Oa o doPatel
amd T pviun, 0a to eEamhaotdlel (xweic va meledEeL v T ot pviun), xou 0o TuTmveL
ovtd to eEamhdolo, oty O yoauui] oG Oyt "woAANTA" pe TO TEONYOUUEVO TOU.
Ymoloyiote To eEATAAOL0 HEOW TOLDMV ROTAMNAWY EVIOMDV TTROG0e0oN S (add).
Téhog, Eavayvpiote otnv ayfl (6mwg »ow otnv doxnon 2), wote 1 O dovield va
emavohapfdvetol e 0.0QLOTO.

§ 3.5 - Aoxnon 3.2: Ymohoywotéig Big-Endian »ou Little-Endian

i. Xonowposmowote tov QtSpim yid va Poelte tov dvadind (dernaeEadind) nmOmO E0MTEQIXNG
avamadotaons (kodwa ASCII) twv yagoxthowy Tov Aativirol aipafpitov, a, b, ..., z, A, ...,
Z, noL TOV 0QLOuNTIROV yagoxtiowy, 0, 1, ..., 9. T'la va to metiyete, opiote otabepég TUTOU
string OTMWG 0TV TOEAYQODO 2.2, ROl OTY] CUVEXELD Umeite otov QtSpim xau peleTOTE TO
meQLeXOueva TNG uviung dedouévav othv xaotéha "Data". A®ote Tig dLamoTdoels oag o' éva

uxEd ®EWPEVARL, ue 3 othhes: yaQoxtnas, »®owmas ASCII oto deraeEadind, nddnag ASCII
010 dvadd. BaAte amooimmuind rou eENyNote exel mov mapatneelite »dmola opolopoQpic. ...

ii. 'Eotw 6t amobnrebovpe to null-terminated string "xyz" oe pua AEN evog 32-pmtov voloyot,
%o 0t ovvéyelo daPdlouvpe auth ™) AEEN oav va eivar (32-pmtog) anéoauog. YmoloyioTe pe
aoBunTirég modEelg mowov axrégoro Ba diafdoouvpe (o) oe o pyyovi big-endian, xou (f) oe
o pnyovn little-endian. Adote Tv amdvinon cog, pall pe Tt aQuiuntinés medgels mov
RAVATE, 0' £Va UrQEO ®eELPeVAnL (010 denadinod).

i. EmoAnBetote v andvinon oag W' évo wuxd mpdyoopua otov QtSpim: Zntiote omd Tov
Assembler vo aher To string otn pviun dedopévov, xor péoa amd To TEOYQOUUD COG
avtyedyte exelvn tn AMEN (ohdudnen!) o' éva rataywenti ot Tnthote va tumwlel (W éva
nAheopa oVoTNUOTOS) oav axégaros. O QtSpim ovumegupégetar oav big-endian 1 oav little-
endian avahloya o€ oldv vohoyloth) Teéyel! Ze TL voAoyloti) tov TEéEate Tov QtSpim; Ti
éPyade; Av tov 10éEte 0g GALO TUTO VITOAOYLOTH], HE emeEeQyaoTh dAANG eTaupeiog, Oa Pydiet
arha; TTogadmote 1o mEdyeaupd oag (Tyaiog »HARAS), To CUUTEQAOUATA 0ag O' éva urEd
AELUEVARL, WL £VOL OTLYLOTUTTO (screen-dump) TOU TEEEIHATOG.

—_

i

Tooémog Iapedadoons: TTaoaddote 0w turnin ex03@hy225 [directoryName] Tto €ENC:

(1) Tov mnyaio xddwma oag thg doxnong 3.1, "ex03_1.s"

(2) Tov myaio »0dwd oag Tng donnong 3.2(iii), "ex03_2.s"

(3) éva otrydTLTo (screen-dump) Tov TEEEINOTOS TN dlonnong 3.1, "ex03_1 .jpg"

(4) éva otrydTuTo (screen-dump) Tov TEEEIROTOS THG dlannong 3.2(iii), "ex03_2.jpg"

(5) éva netlpevo pe TG TEElS amavtioelg oag ota 3 péorn g doxnong 3.2, "ex03_2.pdf" (og avtd to
udOnuo topoaxaielode va divete Tic amavtioels oag xelévoy oe woedn PDF).

Oa eEetaotelte ®ou TYOPGoLxA Yo TNV Aoxnon 3, and fonboig tov pabfuatos, pe dadaocio yid
™V omoia Ba evnuegwBeite uéom NAtd (email) ot Aota Tov pobfpoTog.
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