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HY-225: Ogydvwon Ymoloyotmv Tw. Ext. Yrohoyiotov
AvolEn 2013 © I[Mavemotho Kotng

Ye1pa Aoxioeov 1:
I'vogwuia pe tov [Igosopoimti) SPIM

ITpoBeouia éwg Tetdotn 6 Map. 2013, doa 23:59 (5. 2.2) (amd fo.1.1)
1.1 Baowi) Aettovgyio Tov Yoroyioti):

OL vIoAOYLOTES aTTOTELOVVTAL OLTTO:

e Movddes Ew6000v/EE0d0v (I/0 - Input/Output): eivar ol "megipeoetonés”
OUOREVES, LECM TMV OTOIMY O VTTOAOYLOTHG ETUXOLVOVEL PE TOV £Ew nOOUO --
TANATQOAOYLO, TOVTiNL, lUKQOPWVO, RdueQa, 000VY, peyddmva, diorol
(noyvnTvol xow omrirot), demadés divtov (network interfaces), ®Ad.

o Kevrouxi) Mvijun (Main Memory): exotoppiola otoryeta amofirnevong
minoodogiag --xat oav flip-flops ahhé amTAoVOTEQA OTNV RATAOKEVT--
opYyavouéva oav morrég (ovvinBwg exatoppoo nan Tavm) "AéEels" (words) Tmv
RAUTOOWV (TT.). 32, 64) bits xabepio. MogoU e va TV GpaviaoToiue oav Evav
7oAV peydho mivana (array) amd bytes 1) oo AEEELS.

¢ EneEeoyaotis (Processor) 1) Kevrowi) Movéda EneEegyaoiog (Central Processing
Unit - CPU): meQlé€yeL, TQOTOV, TOL KURADUOTA EAEY YOV (control) mov ®aBodnyolv
TNV EXTELEOT] TOV AELTOVQYLDV IOV Oa oV e O nATw. AgVTEQOV, TEQLEYEL TOUG
"dpduovg dedouévan" (datapath) NEGO. 0TTO TOVG OTOIOVG TTEQVAVE %OL OL OTTO(OL
emeEepydlovtol TG TANQEOPOQIES TTOV AVTAALAOOEL O EMEEEQYOOTHG UE TH) UV
now TLG EQLPeQeLonéc ovonevés. Toltov, meQLéyel TOVG "xataywenTés yevixov
oxomov" (general-purpose registers) (»0.OMOS ®OL RAUTOCOVG RATAYWONTES ELOLXOV
0707100). Ol ®ROTOYWENTES YEVIXOD OXOTIOT E(VOL oL TTOMD uxrQT) uvhun, peyébovg
ovviBwg xGumoomv dernddwv MéEewv (.. 32 MEewv). "Eva nhextoovind
®ORAOUOL, 600 O xEd TOOO O YOTYOQO elval, YI' duTO ®OL TO CVVOLO CUTMV
TV notoyxwenTov ("register file") elvor oA xrO yia va glvan woAD yo1yoQo (nat
yloL owrovoulo ota bits TG eVIoiilg, Omtwg Ba dope apydTEQQ).

M amddaon mEWTOQYITG ONUOCIOG 0TV 0QYAVMOT TMV VIOAOYLOTMOV Elval OTL 0T
pvnun amodnxetovpe xor Toe dedopéva (aplOpovs, mAngodogies), ot Tig "evrorés"
(instructions) --Tig 00nyiec ONACOT QOGS TOV VTOAOYLOTH] Yiat TO TL €l00VS TRAEELS ®OL
emeEeQyaoieg ovTog mEEmeL va xdvel Tavm oto dedopéva. [Me To va amodnredovtol no
To 0edOUEVA KOL OL EVTOAES 0TIV (OLaL Vi), ROOLROTTOLNUEVO %O TO. OVO [E TOQOUOLOUS
TeOTOVS (0av duadinéc AEEelS m.y. Twv 32 1) 64 bits nobeuia), avoiyer o 0QOHOS 0TO VO
Ltoet va gL ®a va, emeEeQYAOTEL 0 VITOAOYLOTHG TIG (OLEG TOU TG EVIOAES OOV dedopéval.
O petadoaotiic (compiler) eivor 10 ENOTO PAOHO TEOYQAUUC VITOAOYLOTY] JIOV YEVVE
€VIOMEC VITOAOYLOTH].

O vmohoylotilg Aettovoyet pe Tov eENg Paord emovainmrxd 100mo. O emneEeQyaoTrg
oafdel pa evtoAn omd TN PVNun. ZTH CUVEXELL TIV OTTORMOLXOTIOLEL YiaL VA ®oTahdfeL
TL A€eL, noL nAVeL TG OOVAELES OV avTh Aéel, ONAadT) TV extedel. Ou doUAeLEg auTéG elval
ovvNOwg amhég, Ommg Y. HeTadood dedopuévwv amd 1) mEOG TH Uviun, 1 amd 1 TEOg
neQupeQelonés ovonreVES, 1 aQliunTwés mpdEels mavw oe Oedopéva, 1) aTopAoELg
"alayig mogeiac". Metd, HOMS TEAELUMOEL 1 EXTEAEOY TNG EVIOMS, O €mMEEEQYOOTNG
OafPdler amd T pviun xou extelel v "emduevn" evtoAr], xow oltw %ol eENg em
000Lot0. H "etdpevn" evioii] ouvviBwg elval 1 evioii] wov Poloxetal amodnuevpévn otnv
emopevn AEN uviung, extdg ov 1 eXTEAEON TNG TQONYOUUEVNS EVTOANG TEL OTOV
emeEepyaotn va "aAlGEeL mogeia"....
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I va Eépel o emeEepyaoTig mola elvar 1) "emdpuevn" eVTtoAT) ov mEEmEL Vo L ATEeL Rl
eXTELEOEL, VTTAQYEL HEOO TOV €vag eldrig raToyweNTNs, o "Merontig Ilgoyoduparog"
(program counter - PC) --iowg ud cwotdtegn ovopooio va tav "deintng mooyeduuotos"
(program pointer) alhd €xel peiver ammd moAld 1 ovopaocia "PC". Zto téhog g extéleong
o evioMg, o PC mepiéyel ™) diehOuven uvijung tg emduevng eVIoM g mov TRETEL VO,
dwafPaotel amd T puvhun xow vo exteleatel. Av GpovtooTtolue Tn uvipn oov évav ueydlo
mivoxa (array), M[ ], tote m "dtevOvvon pviung” elvon o deintng (index), i, mov pog Aéel va
olafPdoovpe TNV emtOPeVN evtolt] amd to M[ i ]. Me 6govg g yhwooag C, 1 diehBuvon
LVT|UNG TNG ETOUEVNS EVTOATG €lval €vag pointer 0TIV ETOUEVY EVIOAT).

1.2 TI'lwooegg Myyovis:

Ou eneEepyaotés ratalafaivouv rat exteholV eviohéc omd €va QEmMEQTOQLO TOAD
WxQOTEQO AL OTAOVOTEQO O TIS YAMooeg vynrol emmédov (High Level Languages -
HLL). Ouv evtohég mou Ofyetor =nan extelel To hardware elvar ovaynootind
nwdwomomuéves oov dvadnd ovuPora, zor Aéyovion ['Adooa Mnyaviis (Machine
Language). Ka0e owoyévela emeEegyaotdv mov eivon petad toug "binary compatible" €xet
™v O yYhdooo pnyovig, mouv eivor dapogeTint] amd TN yAdooo pnyovig Ahhwv
owoyeveltdv. Eva dnpodpihés onueoa otul yYAwoomv pnyovig ("aoyrtextovindv") eivou
OQUTES TTOV €YXOUV OYeTRA Alyes noL amhég HOVO EVIOAES, ®OL TTOV YU AvTd TEQLYQAPOVTaL
oav Ymodoyiotés EAattwuévov Pemegtopiov Evtoldv (Reduced Instruction Set Computers
- RISC). Eva vmooUvolo ag TEToLag YANOOoOS pnyavilg --tov eneEegyaoti) MIPS-- Ba
Y ONOLUOTIOL|OOVE GOV TTOQAdELYUO 08 avTO TO pAbnua. AMeS YAMOOES pnNyovig OTUA
RISC etvar autég Twv SPARC, PowerPC, xow Alpha. H oelpd x86 now Pentium g Intel éxel
7O TTOAVTTAOXY YADOOO PNy aviS.

Kdé0e evrol] yhdooag unyavig amoteleltor omd évav xmdwe meagng (operation code -
opcode), xau otO TeELEGTEOVS (operands) ov mEQLYQADOUY TV o€ TL o yivel 1) TQAE.
OL teheotéol TV eVIOA®V 0QBuNTIOV TEAEEmwV Touv MIPS eivar mdvia ratoymenTég
vevirol oxomol (registers) Tov emeEeQyaot], | otabepéc moodTnteg, Al Oy B€oelg
pvnunc. H CPU tou MIPS éyer 32 nataywontés twv 32 bits ®abévag --32 bits eivor to
péyebog MENG (word) Tov MIPS. ITo o0YYQ0vVa HOVTELD EMEEEQYAOTMOV, ONUEQQL, EXOVV
péyeBog AEENG 64 bits. OL eviolés o Tndv medEewv Tov MIPS éyovv mavta teels (3)
TeAEOTEOVGS, YIo AOYous opolopogdios. H opotopopdia petadpodletar og amldotnTo TOU
hardware, TQd Yo OV €UVOEL TNV VYNAOTEQT TAUTHTA.

1.3 H TI'Awooa Assembly tov MIPS:

TN va yiver n yhdooo pnyaviig Aiyo mo duunt mpog tov dvBommo, xoMoLUoToLoU e £val
ovppolind Ovopa Yo ®Ge emroemtd opcode, Eva dexadwmd 1) OenaeEadnd agldud e
peound amhd ovpfora yio »dbe teheotéo, natl yoddovue ovtd Ta otouxela g xdbe
EVIOM|S O¢ pia ymoloth yoopupun. Avth elvor  yhwooa Assembly, 1| omoto Wwoel va
petapQaotel oe YAdooo pnyavig amd éva oxetnd amhd TEOYQOUUC VITOAOYLOTH) --TOV
Aeyouevo Assembler. Ou yhdooeg vynrot emmédov (HLL) (6mwg 1 C) petadedlovial oe
Assembly amd éva onuavtird molvmhorndteQo mpdyoauua, Tov Compiler.

e H poaowni| evioirn) aoBuntinng medEng tov MIPS elvou 1) add mov xdvel modoHeom
oxegalmv. H evtol) Assembly "add $23, $16, $18" duaPdlel ta meglexdpeva
TV ROTOYWENTOV VT oQLOUOV 16 nou 18, to tpocbEéteL, nal Yoddel To amoTéleoua
OTOV RATOYWENTH VT OQLOUOV 23, dnhadn $23 = $16 + $18.

e H evtoli] sub (subtract) eivou magdpolo ahhd, avil vo mooobétel, apalgel tov
To(TO TEleoTéo o To devTEQO: M "sub $23, $16, $18" yoddel oTov
ROTOY WO TH] VT OELOPOV 23 To amotéheoua s adaipeons $16 - $18.

e H evtol] addi (add immediate) elvow mopopola g add (tpdcabeon), arlhd o Toltog
TeAEOTEOS TG elval otabfepds aplOpds avil rataymonti: n "addi $23, $16,
157" dtafatel To meQlexOUEVO TOV naToxwENTH 16, ToohHétel Tov 0QLOud 157 oe
auTo, naL Yoddel To amotéleopa otov xatoyxwenti 23. Edv n petafinti i
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Poloxetor otov nataywoenrti 18, tote 1) enydono i=i+/ petadedleton oe "addi
$18, s18, 1".
e O noroymoentis $0 tov MIPS megiéyel évta tv otaber) mocodTNTO UNdEY,

AVEEMQTNTWE TOV Tt YOAPEL RAVEIS 08 AvTOV (0L EYYQUDES 08 QUTOV AYVOOUVTOL

amd To hardware). Etot, 1) agywomoinor i=1 pmwoget va yiver: "addi $18, $0, 1".
INd évav vmoloyopd ovvOetdHTEQNS 0ELOUNTIRT G Exdoaong, delte To moQAdeLyua 0N
ogh. 121 tov Bipiiov. Extog amd ta ovopata $0, $1, ..., $31 Y1 tovg 32 notaymwentés Tov
MIPS, yonolpomolotvTal ®ot ta Alyo mo adpnonuéva ovopata $s0, $si1, ..., $t0, $t1, ...
ovahloya pe TV raTnyoglo xenong mov ouviBmg emdpurdooel oe xobéva Toug o compiler,
omwg Oa dov e apyoTEQQ.

I'é va exteleotel éva TQOYQOUUOL, OL EVTOLES TOU YOAPOVTOL OTNV REVTIQUXT] UV 1) pia
"véTo" amd v aAAn, dnhadn oe ouveydpeveg Béoelg (OevBivoelg) puviung. Metd v
OVAYVOOT) ROl EXTELEON AS EVTOANG, O emeEepyaotilg avEdvel tov PC natd to péyebog
TNG EVIOATS OV extehéoTnre, 0mOTe avTOC (0 PC) delyvel oty endpevn (Tnv "amd ndtw")
evioM)]. H oelpiaxnn avth) extéleorn evtordv diondmretor Otav exteleltor pud evioln
neTapoeds ehéyyov (control transfer instruction - CTI). Tértoieg, Omwg Ba dolpe, elvou,
peTaED MV, o dtaxiadwoeis (branch) nou o dluata (jump). H eviolf) "j label"
(jump to label, 1| ToAowdTEQO goto label) ndveL MOTE 1) eMOUEVT) €VIOA OV Ba exteleotel
va glval 1 evtoir) oty diehBuvor pviung label, avti va elval M "omd ®aTm" evtoir). Me
Ao Aoy, 1) €vTOA] "j label" gpogtarvel Tn dievBuvor label otov notaywenti) PC.
1.4 O IIgooopowwtic SPIM:

IMooyodppata yoopuéva og yhwooa Assembly tov MIPS pmogel va to doniudioer naveig
nOL VO TIOQOXOALOVONOEL TS TEEXOUV YONOLUOTIOLMVTOS TOV Jsoocdouoiwty SPIM,
vooppévo omd tov James Larus oto Iloavemotiwo Wisconsin - Madison,
http://spimsimulator.sourceforge.net/ . Ov TQOCOUOLWTEG elval TQOYQAUUOTO VTOAOYLOTH
70V TROCTIO.H0VY VO, CUUTIEQLPEQOVTOL OO0 TILO TALEOUOLOL YIVETAL, OTTO OQLOUEVES QTTOELGS,
ue éva puowmd ovotnua. Ev mporelpévo, o SPIM ovumepudpépetar oav éva tomdnt MIPS
oItd TNV ATOYTN TOV TEQLEYOUEVIIV TV RATUYMONTDV RO TNG UVIUNG UETA TNV EXTELEON
%n@0e evtolic amd tnv dAln peold, mdviwg, dev dlvel napulo mAngodoopia, my., Yo TO
YOOVO exTELEON G TNG ®AOE EVTOATG (TTOLES EVTOAEG EXTEAOVVTOL YOTYOQO OL TIOLES AQYA),
OIS %O YL GAAES ATTOYPELS TOU GUOLHOV GUOTHUATOG.

H vedteon éxdoon tov SPIM, eivar to QtSpim.

e Mmogpeite vo duafdote Ta eyyelidia xenong tov "rhaowmot" SPIM "Getting Started
with xspim" 1) "Getting Starting with PCSpim", xaw "Getting Started with spim" mou
meQLyodpovv doa amd tov SPIM Ba yoelaoteite moog otryunv. Emiong, umogeite
va Eepuihiote "ota meTayTd" TO eYyYeLpido "SPIM Command-Line Options" ®ait TG
oehideg A-40 éwg A-49 tov [Mapaptiuatog A tov Ppiiov yia vo delte TL GAAO
%xdveL o SPIM. Oa ta Peeite elte évivma, €ite 010 ~hy225/spim/documentation/
IOV TEQLEYEL TOTUXRA avTiTuma artd To http://spimsimulator.sourceforge net/ xspim.pdf,
PCSpim.pdf, spim.pdf, SPIM command-line.pdf, now HP_AppA .pdf. (to "~hy225/"
€{val 1o "/home/misc/courses/hy225").

e T tov QtSpim, xald eivan va duafdoete Tov 00Ny (Nong ov Poioretol 0Tod:
http://claws.eng.ua.edu/attachments/166 QtSpim%?20Tutorial.pdf

INé va teéEete T vedTeEn £7900N TOV TROCOUOLWTY), QtSpim:

e Mmooeite va mpopunBevteite QtSpim ad To:
http://sourceforge.net/projects/spimsimulator/files/ - E{vow diabéoipog yia Linux,
Windows alh@ %ot yio Mac OSX. Adot emuhéEete ) owoth) éxdoon, exteléote TV
eynaTdoTaor TG EPUQUOYNG.

e Avtyodyte to 0Qyelo ~hy225/spim/trap_handler.s 010 directory 6mov Qo
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t0¢EeTe TOov SPIM, e 10 (d10 dvopa --0 SPIM megLpével va to BQeL 0TO TV
directory 6tav Eextvder. To ayeio autd mepLéyeL TOV RDOKA XELQLOMOT TMV
eEQLQETEWV/OLOROTIDV TTOV Y ELGLETAL YLOL T OWOTH AELTOVQYiO TOU VIO
QOGO UOLWOT) VITOAOYLOTH (RATL OV TNV %OEOLA TNE ®OQOLAS TOV AELTOUQYIXOV
OVOTAUATOG). AE(TE TOQARATW ROL VLG TO TG TRETEL VO ONADCETE TO CLEYEI0 AVTO
otov QtSpim.

® Av eiote o€ vTOAOYLOTI] pe Aettovywo ovotnuo Linux/Mac OSX, naléote Tov
QtSpim exTEAMVTAG 0T YOO EVIOADV: $ qtspim

e Av eiote o€ vTOAOYLOTI] 1 AettouQyno ovotnuo Windows, exteléoTe TNV
epaouoy™ oo T CVVTOUEVOT] TTOU ONUOVEYNON®E EMELTa Ald TNV OAORATQWON
NG EYRATAOTOONG TNG.

e And 10 pevol tov QtSpim, emAéEte duadoydi: Simulator -> Settings -> noQTélal
MIPS. Exet, opiote yio. Exception Handler To aoyelo trap_handler.s ov
AVILYQAOTE OO TH) TTEQLOYT] TOU LaOmaTog.

Aoxnon 1.5: Kodurag Pvogunicg pe rov SPIM

Avtueipevo g mapgooog aoxnong elvol va yvogloteite pe T xofon tov SPIM (ko pe
™ YA®ooo Assembly Tou MIPS). I'iat T0 0%0m0 cuTO, UEAETIOTE RO AVILYQAYTE O €val
oQyelo (my. "askl.s") Tov maQoxdtw %Mo --N OLddoEes TOQAALAYES TOU TOU
mpoTLudTe-- nal TREETE TOV 0ToV SPIM.

.text # program memory:

.globl main label "main" must be global;
bootstrap trap.handler calls main.
main:
registers: $16: i; $17: J;

init. i=10; ($0==0 always)

init. j=64; (64 decimal = 40 hex)
$18 <- i+j = 74 dec = 4a hex

$18 <- 74+74=148 dec = 94 hex
$18 <-148+64=212 dec = d4 hex

j <- j-1 = 63 dec = 3f hex

j <- j-i = 53 dec = 35 hex

jump back to main (infinite loop)

addi $16, $0, 10
addi $17, $0, 64
add $18, $16, $17
add $18, $18, $18
add $18, $18, $17
addi  $17, $17, -1
sub $17, $17, $16
3j main

FH W HFHFHRHFHRHH iR S

To noppdrt ®éOe yooupig netd to # elvar oyoMa.
O yoapuég petd to . text elval exteAéoLpog nmowmag (o€ aviifeon pe aounTind
dedopéva ot pviu, o edm dev Exoupe).

e Hyoauun .globl main AéeL otov SPIM va Bdhe Ty etinéta (label) main otov
mivana vofohmmv (global) cupolwv. To main elvan exel wov o trap.handler Ha
ROAEGEL TOV HOOUA PG, ROl TIQETEL VO, £XEL AVTO AXQUPDOS TO OVOUL (TS RO
oty C) xou vo eivan xafoMnd opuforo, yid vo pmoet va to Beioxel o linker mov
0a "ovvevaoel" tov trap.handler pe Tov O1xd poGg ®MOLKAL.

e H yoopuuf main: oQiCeL v etivéto main oav ) dtevOUvVON puvhung 6mou Oa
tomoBetn0el ovTd OV OKOAOVOEL ArQUPMG LETA --OTNV TEQITTWOT Hag 1) TEMTY
eviolM) (addi) Tov mEOYQAUUATOS HOG.

e Metd to main: axohovBolv ont® eviolég ot YAdooo Assembly tov MIPS: €&t
eviohéc mpoobeons (add 1) addi), pia evroli] adaigeons (sub), naw pio eviohn
ahpatog (3).

e H evtol] dhpotog j main, ov eival 1 TeEAEVTOLQ EVTOAT) TOV TQOYQAUUATOS HOG,
AéeL otov emeEeQ Yoty VO EXTELETEL GOV ETTOLEVY EVIOAT] TV EVIOAT] TOU
Poloxetor oty dievBuvon pviung main, dnAadr| TV TEOTY €VIOAT (addi) TOV
TEOYQAPUATOS pog. Autd dnovgyel Evav dmelpo eoyo: oL 8 autég eviohés Tov
TOOYQAUUATOS POG o EXTELOVVTIAL OUVEY(DG, ETT ATELQO" £VO HOAVOVIRO
TOOYQOUUAL, GUOLKA, OEV TIQETEL VO RAVEL ATL TETOLO, OALG €M deV TQORELTOL VIO
ROVOVIRO TIQOYQOUUAL....
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Aoxnon 1.6: TeéEwmo tov SPIM

Eenviote 1o QtSpim pe Tov 1610 mov elmaue moQomdve, oty §1.4. v xaptéha Text
tou QtSpim PAémete TO TMEQLEXOUEVA TNG HVIUNG TOV VIO TROCOMO{WOT VITOAOYLOTY),
Eentvovtag amd T OtetBuvon 00400000 dexaeEadinsd. [lodnertan Yo TV TEQLOYT exelvn
™G wviung (text segments) 6mtov o SPIM amoOnxrevel tig exteléoipes evTolés, oe aviibeon
pe ta 0edopéva ot pviun (data segments), ov dpaivovror oty raptéla Data --eueic dev
0a aoyoAnBolue pe dedopéva ot Uviun o€ AVTh TNV GOXNOT).

Ztig devBivoels 00400000 €wg xow 00400020 (dexaeEadind) vmagyovv 9 "mapdEeves"
EVIOAEC mOU TEOEQYOVTIAL Omd TO 0Qyelo trap handler.s (n detBuvon Tng %nabe
EVTOMS OLAPEQEL OTTO QUTHV TG TRONYOUHEVNS ®ATA 4 OLOTL OL eVTOAEC Tou MIPS éyouv
péyebog 4 bytes nobepia). Aev xoeldletal vo aTaldPeTe TL RAVOUY QUTES OL EVIOMEG --
oQxel vo Eégete OTL QOAOG TOUG elvar va xaiécovv TN diaduraocia (procedure) main,
TEQVMVTOG TNG OV TIOQOHETEOVG Ta YVWOTd oo TV C arge, argv, ®0L envp, ®oL OTAV 1
daduraota auth emoTtEéPel va xnohécouv T dadwmaoio exit TOU A&LTOVQYLROU
ovotiuatog (system call). [Togaxdtm oto idlo moedbvo, Eextvdviag amd T dievBuvon
80000180 (denaeEadind), vdoyel 0 rHORAS TOV VIO mEooouoimon uefva (kernel) Tov
AELTOVQYLROU CUOTNUATOS, OV ETONG TEOEQYETAL Otd TO aQyelo trap_handler.s xaw mwov
emiong Oev yoeldletal va »ataldpete TL vAveL....

Xomnowpomoote to ewovidlo "load file" amd to pevold Touv QtSpim yio va Tnthote va
dpootwOel to agyelo pe To maQATAvVL TEOYQAUUA OV Yedyarte (my. "askl.s"). Ou
EVTOAES TOV TIQOYQAPUOTOS 0aS TROOTIOEVTAL OTH Lviun (text segments), Eextvdvtog omtd
™ OevBuvon 00400024 (denaeEadund), dnhadi apéomg rdtw amd g 9 "mogdEeves"
evtoléc (00400000 £mc 00400020) mov ®aAoTV TO main.

IMavw aQLotegd daiveton to meQLexduevo Tov petenTi meoyedunatos (PC). Omote o
SPIM eivar otapatnuévog --Omhadr dev "toéyel" to medyoauud wog aAld meQLUEVEL-- TO
megLeyOuevo tov PC eivan 1 dLletBuvor Tng ETTOUEVNC EVTOANG IOV TIQORELTAL VO, EXTEAEOTEL
uoMs EavaEextvijoovue TV meooouoimon (ONAadf 1 evtoli] avti) dev éxel "exteleoTel"
onoua). O SPIM agywomotel tov PC oe 00400000 (denoeEadind), dnhadh otnv agyh Twv
9 "moGEevaVv" evIohV IOV ®aAODV TO "main”.

Xonowpomofote to ewmovidio "single step" amd to pevol Simulator tou QtSpim
(ovvtopevon F10) yio va Tnthote single-stepping TOv TQOYQAUUOTOS Oag, ONAadT va
EXTEAOUVTOL OO OL EVTOAES nou va Tig PAémete. KdbBe Ppopd mov motdte Tto novuml
"single step", o SPIM moocopou®veL TV eXTELEOT) pLag axdpa eviolis. TlagaxrorlovOnote
OTL petd oo ®AaBe Tétola mpooopotmon o PC éxel avEndel natd 4 (emewdi) oL eviohés Tou
MIPS éyxouv péyebog 4 bytes nabeuia), delyvoviag TMEO 0TIV ETOUEVY] EVTOAT IOV O
TEOCOUOLWOEL, naw 1 eTOUEVT OVTH eVTOAT| epdavileTor TOVIOUEVN He AMAO XQMUO OTNV
naptéha Text tov QtSpim.

Metd tnv extéleon tng 6MG evtolig amd to trap.handler, Snhadn g evtoiig jal main
(jump and link) amd T debOvvon 00400014 (deraeEadind), 1 extéheon mmyoivel ot
devOuvoen 00400024 (denaeEadind), dMradf 0to main --0t0 drd pog medyooppa. Metd
TNV EXTELEDT TNG EVTOATG addi $16, $0, 10 amd tn dievBuvon 00400024, dnhadi) otov
o PC eivar 00400028, mogatnenote 0Tl 0 rataywentis R16 (ragtéha Int Regs) ailalel
T »al yivetor a 0exaeEadikd, dnhadn 10 denadind, dmwg Emperne, apov o€ AVTOV TOV
HOTOYWENTI] EYQUYPE 1) EVTOAT) TOU LOALS EXTELEOTNHE TO AMOTEAEGU TG TROOOEON S TOV
notoywenTi) $0 (rov megLéyel mévto undév) pe tn otabegi) mocodTNTa 10 (denadind).

Kobng exteleite po-po TG €violéc TOU TQOYQAMUOTOS OGS, TTOQOXOAOVONOoTE TG
olMGCouvv ta megleydpeva Tov xotaywentav R16, R17, zar R18. Ouunbeite 6t ta
neQleyopeva avtd o SPIM ta deiyvel 0to dexaeEadind ovotnua. Otav 1 extéleon dpTdoet
oTNVv €vioM] j main, mogQatnonote Ot o PC maigver Eavd v mufy 00400024
(0en0eEadind), now Eavagyilel 1 extéheon Tov 010V TEOYQAUUATOS HOG, ATtd TNV AEYT|.
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Eme1dn) to mpdyoappd pog eival évag Gmelpog feoyog mov 0ev eurovmvel xo00lov pe
Tov ¢Em néopo --0ev yodder 7 dafdler timota ammd TV "vovodha'-- amodiyETE VO
motoTe TOo €1xovidlo "run/continue" O TO pEVOD, OOTL O TROCOMOWWTNG "®OMAGeEL",
OMAadn pmaiver L ovtdg o€ AIELRO PEOYO, TTOOCOUOLDVOVTOS CUVEXMS TO Ord WMaG
amelpo Peoyo, omdte povadwxi] Aon elvor va tov domdpete (atdvtog "stop") 1)
"onotmoete" e control-C.

Toonog IMopddoons:

Oa moEAdMoETE NAEXTOEOVIRA £Va OTLYIOTUTIO TG 000VNG RAOMG TOEYETE TO TEOYQOLUAL
"QtSpim" xou ovtd Poloretar o' Eva "evoladéQov" evildueco onpeio Tng €AoY cOg.
To otryoTumo Ba To ThpeTe vow Ba 1o TaEAdmoeTe g eENG:

e e pnyovi LINUX/X-Windows: X01MOLLOTOL0TE TO TROYQOUUA "Xv", oL TNV
emioyf Tov "Grab" (cog emutémel vo naboploete xaL Tov x00vo mov Ha megdioel
péxot va mapBel to otrydTumo). EmAéEte to mapdbugo Tou xspim, ®oL GOOTE TV
ewmova oe poed1 JPEG (jpg), o agyelo pe to dvopo "ex01.jpg".

e e unyovi) Windows: matijote to xovunt "Print Screen" Tov minxtoohoyiou, xou
petd avolEre 10 Microsoft Photo Editor won vdvete "paste” . ZHoTE TNV ELROVA QUTH

oe poodn JPEG (.jpg), Le To ovoua "ex01.jpg".

INé vo moeadmoeTte TIg AORNOELS 00G YEVIRA ®al oUTHY e0M edrnd, ovvdebeite oe éva
pnyxdvnua Linux tov tpfuoatos. Etowpdote éva directory pe to(o) agyeio(o) mou oag
Cntder  doxnomn. Ag vmoBéoovue 6TL To dGvopa tov directory givol [ somepath]/mydir.
Metaxivnbeite oto directory [ somepath ], ®oL EXTELEOTE TV EVTOAT):

/usr/local/bin/submit ex01@hy225 mydir

H dwadwaocio submit Ba coag Tnrioer va emmPefotdoete TV ATOOTOAT TOV aQ)elwV.
IMeguoo6tepes mAnoodoies nor avolutinés odnyies yio ™ Owadwacion submit eivan
dlabéoipeg otnv wotooehida http://www.csd.uoc.gr/services/useful-info/use-the-submit.html 1)
EXTEMDVTOC man submit o€ ®dmmoLo awd to punyoviporta Linux tov Tufpatog.
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