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HY-225: Ooydvwon Ymoroylothv Tu. Ert. Ymoloyiotmv
AvolEn 2012 © IMavemortiwo Konng

Xe1pd Aoxnoeomv 1:
I'vogwuia pe tov IIgpoocopnormty SPIM

ITooBeouia émg Tetdotn 22 Pefoovagiov 2012, mwoa 23:59 (Bdopdda 2.2) (amd 36.1.1)
1.1 Baowx) Astrovgyia tov Yohoywoti:

OL vIohoYLOTES ATTOTEAOVVTOL OTTO:

e Movades Eve000v/EE0d0v (I/0 - Input/Output): eivor ov "negupegetonég”
OVONEVES, LECH TV OOV O VITOLOYLOTHG ETUROLVWVEL e TOV £EW HOONO --
TAN®TQOAOYLO, TTOVTIXL, lUKQODMVO, RAUEQD, 000VT, ueyddwva, dioxol
(LoyvnTnoi xow orrtirol), dtemapés dimtiov (network interfaces), ®Adt.

e Kevrouen) Mvijun (Main Memory): exotoupola otovyeto amodnuevong
mnodoogiag --»dtL oav flip-flops ahhé amholoTEQO OTNV RATAOKEVT)--
0QYAVOUEVO 0OV TTOAMES (GUVNOMG exatoppioLo nat Tavm) "AEEeLS" (words) TV
HAUTTOOWV (TT.). 32, 64) bits nabepulo. MmooUpe va TV GavIaoToUUE ooV €Vav
7oA peydho mivaro (array) oo bytes 1) ot MEEELS.

o EneEegyaotig (Processor) 1 Keviouni) Movdda EneEegyaoiog (Central Processing
Unit - CPU): megLéyeL, momTtov, To ®URADPOTA A€y 0V (control) mov noBodnyolv
TNV EXTELEOT) TV AELTOVQOYLOV IOV Oa IOV pE TO ®ATW. AEVTEQOV, TTEQLEYEL TOVG
"dpouovs dedouévwv" (datapath) p€oa amd TOUG 0TOIOVG TEQVAVE KL OL OTTOLOL
emeEepydlovtal Tig TANEodoQies OV AVIAALAOOEL O EMEEEQYOOTNG ME TN VU
®nou LG eQLpegelanés ovonevéc. Toltov, meQLéyeL Tovg "xataywonTés yevinov
oxomov" (general-purpose registers). [IQOXELTOL YL (UL TTOAD [UKQT) VLY,
peyE0ovg ovvhBwg rapToomv dexddmwv AMEewv (.. 32 MEewv). ‘Eva
NAentEovind nixhmua, 660 MO UxrEO TOOO MO YO YOQO elval (21 ay1 oxedicong
--ogh. 110 Birlov), yi' oavtd %aL To 0VVOLo AUT®V TV ®OTOYWENTOV ("register
file") etval TOAD uxQEO yLa vou ivorl TOAD YO YOQO (RAL YLOL OLrOVOuLd oTa bits TG
eVIOM)g, Omtwg O dot e aQyOTEQX).

M amdpoon TEMTAQYIXNG ONUAOIOG 0TIV 0QYAV®OY TOV VTOAOYLOTMOV glval OTL 0N
pvnun amofnxredouvpe xor Ta dedouéva (aolOuols, mhngodoples), ot Tig "evioisg"
(instructions) --t1g 0dnyleg ONAOOT TEOG TOV VTOAOYLOTH] Yid TO TUL €idovg mEdEeLs %ol
emeEeQyaoies avtog MEEMEL VO ®AVEL TAVD oTo Oedopéva. [Me to va amoOnxredovTaL Ro
ToL 0edOUEVA ROl OL EVTOAES OTNV (OLOL VTN, RWOOLXOTIOUEVAL HOL TOL OO UE TTOQOUOLOVG
to6movg (oav dvadirég AéEelg m.y. Twv 32 1) 64 bits wabeuia), avoiyelr o dQOUOG GTO VO
uroet vo OeL nou vo. eeEEQYOOTEL O VTTOAOYLOTG TIS (OLES TOU TIg EVIOAéS oav dedopéval.
O petadgaotilg (compiler) givor T0 TEMTO PaOrd TQOYQOUUC VTOAOYLOT] IOV YEVVAL
€vTohég vohoyloTh|].

O vmohoylotig AettovQyel pe tov eEfg Paond emavalmuxd teomo. O emeEeQyaotig
owafalet ua vtoAn amd TN UVHUN. ZTN OUVEYELD TNV OITTOXMOLKOTIOLEL VL0 VO, HATAAGPEL
TL AéeL, naL ndvel tig dovhelég ov ot Aéel, dMhadn tnv extedel. O douhelég ovTéS elval
ouviiBwg amhéc, Ommg m.y. HeTadoQd dedopévav omd 1 TEOGS TN KvAun, 1 amd 1 TEOg
TEQLPEQELANES OUOREVES, 1] aQLOUNTIXES TEAEES mAvm ot dedouéva, 1) amoddoelg
"olayng moetag". Metd, uOMG TEAELMOEL 1] EXTENEOT] TNG EVIOANG, O EMEEEQYAOTIG
dafater amd ™ pvipn xow extelel v "emduevn" eviolf), xkor oltw xab' eEfg em
aogloto. H "emduevn" evioht) ouviiBwg elvor 1) evtoi] mov Poloxetal amodnrevuévny otnv
emopevn AEN pvhung, extds ov 1 exTEAEON TNG TQONYOUUEVNG EVTOANG TEL OTOV
emeEepyaotn vo. "ahAdEeL mopeia ...

I va Eépel o emeEegyaotiic oo elvar 1) "emduevn" evtolt] mov meémel vo dtafdoeL non

eEXTELEDEL, VTIAQYEL LETO TOV €vag 0RO nataymoenTig, o "Metontis Ipoyodnnarog"
(program counter - PC) --{lowg W owotdtegn ovopaoia va nrav "deixntng mpoyodppatoc”
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(program pointer) aAlG €xel peiver amd mohid n ovopooio "PC". Zto téhog Tng extéleong
ag evroiig, o PC megiéyel Tn dtevBuven pvijung tg eTOUEVNS EVIOANG TTOV TIQETEL VO
daPaotel amd T pviun xow vo exteAeoTel. AV GavTaoToUUE T ViU oav Evov peyaho
mivaxa (array), M/[ ], 1ote M "deBuvon pviung" elvan o deintng (index), i, mov pog Aéel vo
duaffdoovpe TV emdOpeVn Vo amd to M[ i |. Me 6goug g YAwooag C, 1 dievBuvon
LVTUNG TNG ETTOUEVNG EVTOATS elval €vog pointer GTHV ETOUEVT EVIOAT).

1.2 T'hwooeg Mnyoavic:

Ou emeEepyaotéc notoraPaivouv nol extehoV eviolés amd €vo QEmEQTOQLO TOAD
UrQOTEQO AL OTAOVOTEQO Ad TS YAMooeg vymiot emmédov (High Level Languages -
HLL). Ou eviohéc mov Oéyetan now extehel TO hardware elval  avoyraotind
rwowomotpuéveg oav duadwmd ovpPora, nar Aéyovian I'Adooa Muyoviis (Machine
Language). Kd0e owroyévelo eneEegyaotmv mov eivor peta&l tovg "binary compatible” €yet
™mv Ol yAdooo pnyavig, mou eival diadpogetini] amd T yAhooo unyxovig dilmv
owoyeveldv. 'Evo dnpodihég onpega otuh YAwoomv pnyoavig ("aQyLtextovirmv") giva
QUTEG IOV €YX0UV OYETHA Alyeg nou amAég LOVO EVTOAEG, ®OL TTOU YU' QUTO TEQLYQAdOVTOL
oav Ymodoyiotés Elattwuévov Pemeotogiov Evroldv (Reduced Instruction Set Computers
- RISC). Eva vmoohvolo pog Tétolog yAmooag pnyovilg --tov eneEeyooti) MIPS-- Oa
XONOLULOTIOL GOV e OV TTAAdELYpo 08 auTd To udbnuo. AAAeg YAMOoES Uy oviig OTUA
RISC eivaw avtég tov SPARC, PowerPC, naw Alpha. H oelpd x86 »aw Pentium tng Intel €xel
O TWOADTAOXY YADOO LNy avig.

KdaBe evtoln yhwooag pnyovig amoteleltol amd évov xwmdra medEng (operation code -
opcode), nai a6 TeEAeoTEOVS (operands) mov meQLYQddouv mhvw oe TL Ba yivel 1 TRAEN.
Ou teheotéol Twv VIOV aQBUNTDV TEdEemV Tov MIPS elval mdvto ®atoymonTég
vevinol oxomol (registers) Tov emeEeQyaoti], | otabegés moodTNTES, AL Oyl Ofoelg
pvnunc. H CPU tov MIPS éyel 32 nataywentés tov 32 bits wabévag --32 bits elvar T
péyebog MENG (word) tov MIPS. ITo oUyyoova povtéha emeEeQyaotdv, onueoa, £xouv
uéyebog AEENG 64 bits. Ot evtorég aOununav mdEewv tov MIPS éyouvv mdvta teels (3)
TeEAeOTEOVG, YIo. MOYOUG opotopopdias. H opotopoodia petadedletor og amhdtnTa Tou
hardware, modypo mov gvvoel Thv vmAodTeEn TayxvTnta (1 ayh oxedioong --oelk. 108
Bipriov).

1.3 H TI'hwooo Assembly tov MIPS:

T va yiver n yAdooa pnyovig Aiyo mo i) mpog tov dvBommo, xoNoLuomtoloVpe éva
ovpPolnd dvopo yia #dBe emutemtd opcode, £va dexadind 1 dexaeEadnd aQoud upe
peernd amhd ovppfola yio ®GOe teheotéo, xat YOAPpovUe auTA TA OTOLKElD THG ®AOE
EVTOM|G O¢ o YwELoTi yoouuf. Avti elvor 1 yhdooa Assembly, | omota pmoel vo
petapeaotel oe yYAwooo unyxovig amd £vo oxeTird amhd TQOYQOUUC VITOAOYLOTY| --TOV
Aeyopevo Assembler. OL yhdooeg vymhot emmmédov (HLL) (6mwg 1 C) petadodlovrar o
Assembly amd éva onuavtind moAvmhoxrdTeQO TEOYQAUU, ToV Compiler.

e H poaowxi) evtol) aguOuntuxig medEng tov MIPS elvou 1) add mov xdavel mpdobeom
axegaiwv. H evtolf] Assembly "add $23, $16, $18" dwafdlel ta megieydueva
TOV ROTOYWENTOV VT AQLOPOV 16 nau 18, Ta meoobEtel, xal Yoddel 1o amotéleopa
OTOV RATAYWENTY VT aQlOudVY 23, dOnhadr) $23 := $16 + $18.

e H evtoli] sub (subtract) elvor ma@opolo ahhd, avil vo mgocbétel, adalpel Tov
To(to TeleoTéO OO TO OeVTEQO: 1 "sub $23, $16, $18" yoddeL oTOV
ROTOYWENTI] VITAQLOUOV 23 To amotéleoua Tng adaigeons $16 - $18.

e H evtoli] addi (add immediate) eivan mwopopora g add (1p6a0eo), aAlG o TEiTOg
teheotéog TG elvol otabedg aQlBpoc avti votaywenti: | "addi $23, $16,
157" dtofalelL To mepLeyOuevo Tou ratTaywENTi 16, mooobétel Tov aplBud 157 oe
auTo, ®oL YOADEL TO amoTtéheoua otov xatoyxwenti 23. Edv 1 petafinti i
Poloxeton otov nataymenth 18, tote N exywENom i=i+/ peTadpodletal og "addi
$18, s18, 1".

e O rotaymontis $0 tov MIPS megiéyel mavta v otadept) moodTTa undév,
aveEQQTNTMWG TOV TL YoddeL xavelg 0 auTOV (0L EYYQAPES OF AVTOV AryvOOoVTaL
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oo To hardware). Etot, ) agywomoinom i=1 pmogel vo yivel: "addi $18, $0, 1"

I'é évav vohoyopd ovvOetdTEQNS 0EBUNTIKNG €xdpoaons, delte TO TaQAdELYHd OTY|
ogh. 110 tov Bipiiov. Extodc and ta ovopata $0, $1, ..., $31 yid tovg 32 rnotoymontég Tov
MIPS, yonoipomototvtal xat o Alyo md adpnonuéva ovoupata $s0, $si, ..., $t0, $ti, ...
avdhoyo pe TNV xoTnyoQion xeNong mou ouvilBwg empuldooel o rabBéva Toug o
compiler, 6miwg O doVpe apydTEQQL.

I'é vo exteleoTel £vo TEOYQOUUOL, OL EVTOAES TOU YOADPOVTOL OTNV REVIQLXT) Lvijun 1 pia
"wdTo" amd v dAn, dnhadi oe ovveydueves Bécels (dlevBivoels) pviuns. Metd v
OVAYVOOT ®OL EXTELEDT] JUAG EVTOATS, O eneEepyaotrg avEdvel Tov PC natd to uéyebog
TNG EVTOAT|C IOV eXTELEOTNHE, OTTOTE QUTOG (0 PC) delyvel oty emdpevn (tnv "omd xatm")
evtoAr). H oelpiant] auti) extéleon eviohdv SLaxOmTTeTal OTav extTeel(Ttol [WE €VIOAY
pneTapoeas ehéyyov (control transfer instruction - CTI). Tétoleg, dmwg Oa dolue, elvau,
peTaEl dAlwv, ov dwaxdadwoeis (branch) won to. dAuato (jump). H evtohf) "j label"
(jump to label, 1| molowdteQa goto label) ndvel MOTe 1 eOUEVT €VTOM) OV B0 exteheoTel
va gtvan 1 evroli] oty dietBvvon pviung label, avil va eival 1) "omd ®dtw" evioii). Me
ahha Aoy, 1 evtoln "j label" pogtmvel Tn dieBuvon label otov nataywonti PC.
1.4 O IIgpooouowwtig SPIM:

IMooyodppota yoauuéva oe YAwooo Assembly tov MIPS pmogel va to doxipdosr vaveig
%OL VO TTOQOXOMOVONOEL TG TEEXOUV YONOLUOTOLMVTOS TOV smpocouotwty SPIM,
vooppévo omd tov James Larus oto Ilavemotfjuo Wisconsin - Madison,
http://www.cs.wisc.edu/~larus/spim.html . Ot TQOCOUOLWTES ElVOL TQOYQAUUOTA VITOAOYLOTH)
oV ROOTOH0UV VO CUUTEQLPEQOVTOL 00O TMO TOQOUOLR YIVETOL, OO OQLOPEVES
amopelg, pe éva puowmd ovotnua. Ev mpoxepévm, o SPIM ovumegupégetar oav éva
toLdint MIPS amtd thv Aoy TV TEQLEXOUEVIV TWV RATAYWENTOV KOl TNG LVIUNG LETE
™V extéleon vdOe evtolfg amd v AN peQLd, TavTmg, Oev divel nopio mhngodoia,
Y., YU TO XOVO exTéAEONS THG nGOE eVTOMTG (TTOLES EVIOMES EXTEAOVVTOL YQTYOQO HOLL
TOLES QQYAL), OTIWS %O YLOL AAAES ATOPELS TOV GUOLHOV GUOTIUATOG.

* Awopadote ta eyyepidia xonong tov SPIM "Getting Started with xspim" 1] "Getting
Starting with PCSpim", xou "Getting Started with spim" mov megrygdpouvv 6ca amd
tov SPIM Oa ypelaoteite mpog otryphv. Emiong, wropeite vo Eepuhiiote "ota
metoyTA" To eyyelRido "SPIM Command-Line Options" xat tig oehidec A-40 éwg A-
49 tov [Mogaptipatog A Tov Biffiiov yo va deite T dhho xdveL o SPIM. Oa ta
Poeite elte évruma, elte 010 ~hy225/spim/documentation/ mov meQLEYEL TOUKA
avtitura oo ta http:// www.cs.wisc.edu/~larus/ xspim.pdf, PCSpim.pdf, spim.pdf,
SPIM command-line.pdf, now HP_AppA .pdf. (to "~hy225/" givaL to
"/home/lessonsl/hy225").

T'é va téete Tov mpoosopolwth SPIM:

*  Avtiypdte to apyelo ~hy225/spim/trap.handler oto directory 6mov 6o
to¢éEete Tov SPIM, pe to (010 dvoua --o SPIM meQLUéVeL va TO BeeL 0TO oMV
directory otav Eexwvdel. To 0Qyelo autd MeEQLEYEL TOV RDOLKA YELQLOHOV TWV
€EALQETEMV/OLONOTIDV TTOV YOELATETAL YLOL T1 GMOTH AELTOVQY(O TOV VIO
TQOCOUOIMON VIIOAOYLOTH] (RATL GOV TV 1OQOLA TNG ROQEOLAS TOU AELTOVQYLHOV
GUOTHIOLTOG).

o Av giote oe unyoavi i86 (PC) pe Aettovywmd LINUX, naréote tov SPIM Aéyovtag:

$ ~hy225/spim/linux-i86/xspim
() /home/lessonsl/hy225/spim/linux-i86/xspim yia T0 MANQES path, 1)
~hy225/spim/linux-186/spim Y0 TNV TOLQAAAOYT] TOU TTOV YOTOLUOTOLEL QTTAO
"teouaTnd" not oL avoyraotind X-Windows).

*  Yrdoyel emiong poedr Touv SPIM mou toéyel oe PC's ue Aettovpywmd Windows 95,
98,2000, NT, »ouw DOS: deite to directory: ~hy225/spim/windows

e Av tpéEete tov SPIM "remotely" oe pnyavi) SPARC pe hettovywd Solaris (st.y. oL
punyovég kirkios, levantes, apiliotis, garbis), xaAéote TOV AéyovTag:

$ ~hy225/spim/spim-7.2.1/xspim/xspim
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(| ~hy225/spim/spim-7.2.1/spim/spim Y10 TNV TOQOAMAYT] ATAOT
"tegpotnov") (oe SPARC/Solaris, o xspim dev pogtdvel udvog Tov to trap.handler -
-TIQETEL VAL TO POQTMOETE YELQORIVITAL).

e e pio megimrwon evog portnti) epdaviotnxre 1o mEOPANUa o SPIM va teguatiCel
(exit) pOVOg TOV apEomws HeTd TNV exxnivnoi) tov. To mpdPAnua AvOnxe 6tav o
doLTNTiC AVTOS TEOMOMOINOE TO aQYelo ".Xdefaults" Tov oUTwg MOTE v PAAEL
og oyOMa T Yoauun mov 6oiLle to fonts yid to meQPdlhov X (X-environment) Tov.

Acxnon 1.5: Kohdwwag Fvogwiog pe tov SPIM

Avtuneipevo g mogovoag dornong elvol va yvoLotelte pe T xoMon tov SPIM (xow pe
™ YA®ooa Assembly tou MIPS). 'l To o%0md avtd, HEAETNOTE RO OVILYQOPTE OE £VOl
agyelo (my. "askl.s") tov moQoxdtm xmOa --N| diddpopes magarlayés TOou TOU
mootiudte-- o TeéETE Tov 0TOV SPIM.

.text # program memory:
.globl main # label "main" must be global;
# bootstrap trap.handler calls main.

main:
registers: $16: i; $17: Jj;
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 $1l6, $0, 10
addi  $17, $0, 64
add $18, $16, $17
add $18, $18, $18
addi  s$17, $17, -1
sub $17, $17, S16
j main

HFHRHFHRHHHHFH®

To noppdtt #d0e yoopung petd to # elvor oyolia.
O YQOUUES MeTd TO . text elval exteléoLpog xdOLrag (o avtiBeon ue aQOuntind
dedopéva ot pvhun, wov edm dev €xovue).

e H yoopur .globl main AéeLotov SPIM va fdketl tnv etixéta (label) main otov
mivaxa rabolrdv (global) cupuPBoimv. To main elvan exel mov o trap.handler Ha
nOAEGEL TOV HDOMA PLag, ®ou TTOETEL VAL £XEL AVTO axELP MG TO dvopa (OTImG 1AL
oty C) naw va eivor xaBolxrd olpporo, yid vo pmoget vo to Potoxel o linker mou
Ba "ovvevmoel" Tov trap.handler pe Tov Oxd pog OO

e H yoopuf main: ogiCel tnv etnéta main oav t dtevOvVvon pvijung émov Ba
tomofeTn0el ovTd OV AKOAOVOEL ARQPIDS PETA --GTNV TEQITTMWON PaS 1) TRMOTY
€vioM] (addi) TOvU TQOYQAUUOTOS LOG.

® Metd to main: onolovBoUV oxntd evtolég ot YAmooo Assembly Tov MIPS: €EL
eviohéc mpodobeong (add 1 addi), pia evioli] adaipeong (sub), xou pia EVTOAT
alpatog (3).

e H evrol) dApotog j main, WOV €lval 1) TEAEVTALO EVTOAT TOU TTQOYQAUUATOS MG,
AéeL oTov emeEeQyaoTi] va exTeEMEGEL OOV ETTOUEVY] EVTOAT] TNV EVTOAT TTOU
Poloxeton oty dietBvvon pviung main, dnhadm TV TEMOTY eVIOAt] (addi) Tou
TQOYQAUUOTOS pag. Autd dnuoveyel Evav dmelgo Poyo: oL 8 AUTES EVTOLES TOV
TOOYQAUUOTOS Lo B EXTENOTVVTOL CUVEYXMG, ETT AITELQO- VAL RAVOVIRO
TQOYQOUUOL, PUOLREL, OV TIRETEL VO HAVEL RATL TETOLO, AAANL EQM OV TROKRELTAL YLOL
HOVOVIXO TIQOYQULUAL....

Acxnon 1.6: TeéEwwo Tov SPIM

EexLvioTe TO xspim [E TOV TQOMO TOU elmape moQomdvm, oty §1.4. Zto teito (dn.
pecaio) mapdOugo tov SPIM fAémete Ta TEQLEXOUEVO TNG UVIUNG TOV VIO TTIQOGOUOLMOT)
VIOAOYLOTH], EextvdvTag amd T OevBuvon 00400000 denaeEadund. [lodrettar yioo TV
meQloy ) exelvn g pvhiung (text segments) 6ov o SPIM amoOnuxelel Tig exTeAEOLUES
evrohég, oe avtifeon pe ta dedopévo otr pviun (data segments), ov doivovtolr GTO
tét0QTO TAEdBUEO --gueig dev Ba aoyoAnBolue pe dedopéva ot pvHun oe QUTH TNV
aounon. Padivete agretd to moEdbveo tov SPIM vy va pmogeite va PAémete
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oAOXANES TG €VTOMéG, poll pe to oxdMo mov TG ouvodeouv (emiong, UEYOADOTE
RATAXOQUD O TO TEITO TUEAOVEO, HOVVOVTAG TO UKQEO TETEAYWVAXL RATW OeELd TOV).

11 dev0ivoeg 00400000 £mwg 0040001 ¢ (dexaeEadind) vrrdyovy 8 "mapdEeves" eviolég
TOV TTQOEQYOVTOL OTTO TO 0QYEl0 trap.handler (1) dievOVVON THG #AOE eVTOANS dLadégel
amd aUTHV TNG mEONYOoUHevNS ®atd 4 dLoTL oL evtoAés tov MIPS éxouv uéyebog 4 bytes
raBepla). Aev yoerdletor va ®oTtohdPeTe TL HAVOUV AVTES OL EVTOAES --aQxrel va Eépete
OTL QOMOG TOUG elval va raréoovv T dradwaocio (procedure) main, TEQVOVIAS THG OOV
TOQOAUETQOUS T YVoTd and tv C arge, argv, ®olL envp, xoL 0tav 1 dadwmaoio ovTi
emoTEéPEL VO xOAEGOUV T dLadaolo exit TOU AELTOVQYIXOU GUOTHUATOS (System call).
Iapaxrdtw oto (dlo moedbuo, Eentvdrvtag amd ™ devBuvon 80000080 (dexaeEadixd),
vrdyeL 0 rMOWAS TOU VTG mpooopoiworn muenva  (kernel) Tou AeltovQywov
OUOTIUOTOS, OV EMiONG TQOEQYETAL amd TO 0QYelo trap.handler xow mov emiong Oev
YOELALETAL VO RATAAAPETE TL HAVEL....

Xomnopomotijote to xovumi "load" oto deltego mapdHuveo Touv SPIM yia va Tntiote vao
doptwbhel TO0 apyelo pe to moQamdvw TEOYQaUUo Tov yedapate (my. "askl.s").
Evolhaxtind, pmogeite va nwohéoete tov SPIM Aéyoviag "xspim -file askl.s". Ou
€VIOAEG TOV TTQOYQAUUATOS 0aS TTEOOoTIBEVTOL 0T vy (text segments), EEXLVOVTOG OTTO
™ devBuvon 00400020 (denoeEadind), dMradn apéomg xatm amd Tg 8 "mapdEeves"
evtolég (00400000 £mwg 0040001c¢) mov »ahoUV TO main.

210 memto madBuo tov SPIM, mhvm 0QLotepd, paiveTal TO TEQLEYOUEVO TOU UETENTH
mooyoauuetos (PC). Omote o SPIM elvar otapatnuévog --Omhadf dev "toéyel" To
TOYQOUUG pog ol TEQLuéVEL-- TO TreQLeyOuevo tov PC eivar 1 diehBvvor g emdpevng
EVIOM)G OV TIQORELTOL VO EXTENEOTEL POMS EavaEexivijooupe TV mQooouotwor (Onhadr
N evtoAr] auti) Oev £yel "enteheotel" andpa). O SPIM ogywomotet tov PC og 00400000
(denaegadind), dOnhadr oty 0yl TV 8 "maedEevov" eviol®dV mov ®xohoUV TO "main”.

Xonotpomotjote To xovumi "step" oto devteQo mapdbugo tou SPIM yia va Tnthote
single-stepping TOL MEOYQAUUATOS OOG, ONAAOT VO EXTEAOVVTAL ULOL-LULOL OL EVTOAES 1AL VO
g PAémete. KaBe popd mov matdte To ®ovwrti "step" péoo oto vmomogduo "prompt", o
SPIM mpocopoimvel TV extéheon wog axdpa eviohns. [lagoarolovOnote 6t petd amd
»&Be tétola mpooopoiwon o PC éxer avEndel natd 4 (emedr) ol eviorég tov MIPS éxouv
uéyebog 4 bytes nabepia), delyvoviag TMEA OTNV ETOUEVN EVIOAT OV B mQooopolwet,
%Ol 1) ETOEVT) aUTH EVTOAT epdaviCetal Toviopuévy pe dAlo xomdpo oto 1oito maedbugo
tov SPIM. Eniong, 1 eévToAT] mov OGS EXTELEOTNHE TUTIMVETOL OTO RATW-RATO TAQEAOUQO
tov SPIM.

Metd v extéheon g 6Mg evtoiig artd To trap.handler, dnhady| Tng evtohf|s jal main
(Gump and link) amd ™ OevBuvon 00400014 (denaeEadind), N extéleon mnyoiver o
devOuvon 00400020 (denoeEadind), dnhadn 010 main --0to drd pog mEdyQapuuc. Metd
TNV eXTENEOT TNG EVTOANG addi $16, $0, 10 amd Tn OetBvvorn 00400020, Onhad dtav
o PC eivor 00400024, mapotnonote 0Tl 0 rataywenths R16 (oto mpdto moedbugo, 4n
voouuh, péon) orhdler Ty »aw yivetar 0000000a dexoeEadind, dOnhadh 10 denadirod,
Omwg €mpere, apol G QUTOV TOV RATAYWENTH EYQAPE 1) EVTOAT OV UOALS EXTENEOTNHE
To amotéleopa g mEoobeons tov rataywent $0 (mov meQiéyel Thvta UndEV) pe T
otafem moodtnTa 10 (denaduxnd).

Kobmg exteleite pwo-a g eviolés Tov mQOYQAUMATOS oG, TAQAroAovOTOTE TG
oMGLovv ta megleydpeva Tov xataywoentav R16, R17, »ou R18, oto mpdto magdbugo
tov SPIM, otn péon. Ouunbeite 6tL to meguexdueva avtd o SPIM ta delyvel oto
denaeladnd ovotnua. Otav 1) extéleon GpTaoeL 0TV EVIOAT] j main, TOQOTNENOTE OTL O
PC matgver Eava tnv T 00400020 (dexaeEadind), nan Eavagyilel n extéheon tov (OLov
TQOYQAUNOTOS HOG, artd TNV ayT]. Emeldi 1o mpdypappd pog etvan évag amelgog fedyog
7ov OeVv emnovmvel ®xaBokov pe tov €Em ndouo --dev yoddel N dtaPalel Timota amd v
"®OVOOAQ"-- ATTOPVYETE VO TATNOTE TO OV "run" 010 deVTEQO MQEAOVQO, 1) TO ®OoUV T
"continue" o0TO0 VIO-TAEAOVEO "prompt" TOU "step", SLOTL O TQOGOpOLWTHS "®OAMGEL",
ONAadn pmaiver ®L avtdg oe Amelpo PEOYO, TQOCOUOLMVOVTOS CUVEXMS TO OO HOG
amelo Poyo, omote povadixn Avon elvor va tov dardete 1| "oxotmoete" pe control-C.
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Exercise 1: SPIM Introduction (U.Crete, CS-225) 12-02-13 00:58

Toomog Iopddoong:

Oa TaAdDOETE NAEXTQOVIXRA £Va OTLYIMOTUTO TG 000VNS ®0BMG TOEYETE TO TQOYQOUUOL
"xspim" xoL avto Poloretor o' éva "eviiadégov" evdildueco onueto tng emhoyng oag. To
otryoTuTo O to mhpete xal Oa to moEadmoeTe wg eEfg:

e e unyovi) LINUX/X-Windows: y0MOLUOTOL0TE TO TQOYQOUULA "Xv", ®aL TNV
emhoyn Tov "Grab" (oag emtoémnel vo xa0oQloeTe ®aL Tov ¥oOvo mov Oa epdoel
péyol va magBei to otrypotumo). EmAéEte to mopdfveo Tou xspim, ®oL 6OOTE THV
ewova oe poodn) JPEG (jpg), oe agyeto pe 1o dvopa "ex01.jpg".

o e unyovi) Windows: motiote 1o xovpst "Print Screen" Tou IANRTQOAOYIOV, 1L
petd avoiEte 10 Microsoft Photo Editor now xévete "paste". ZMOTE TV ExOVA AUTH
oe poodn JPEG (.jpg), ue To 6vouo "ex01.jpg".

I vo oo dMOETE TIG 0lOXNOELS 00G YeEVIXRA ®aL avtiv edm ednd, ovvdebeite oe éva
pnydvnua Linux tov tpnpotos. Etowpndote éva directory pe to(a) ogQyeio(a) mov oog
Cntder m donnon. Ag vroBéoovue 6TL To dvopa Tov directory givol [somepath]/mydir.
Metaxivneite oto directory [ somepath], 0L EXTELEOTE TNV EVIOAN:

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

H dwadwaocio submit o oag Tntioer va emPePaldoete TNV OTOOTOA TOV OQ)YEIDV.
[Tepuoootepeg mAnoodopies nor avalvtinés odnyleg yio ™ Owadwraocto submit eivol
dLa0éoipeg entehdvTagc:

man submit

o€ ®AIrolo oo ta pnyavijuoto Linux tov Tpiuotog.

© copyright University of Crete, Greece. Last updated: 12 Feb. 2012 (based on 2009
instructions) by M. Katevenis.
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