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1.1 Baowi) Asrtovgyia Tov Yroloyioti:

O vohoyLotég autotehovTol amo:

e Movadeg E16000v/EE000v (I/0 - Input/Output): eivor oL "tegudpegetanés"” ovonevég, LEow
TV OOV 0 VITOAOYLOTI|G EMROLVOVEL UE TOV £EM ROGUO --TTANUTQOAOYLO, TTOVTIXL,
wxeOPwvo, nauepa, 000V, peyddwva, 0iornol (LoyvnTirol ®ow omTLrol), OLETAPES OLUTUOV
(network interfaces), ®AJt.

o Kevrouxi) Mvijun (Main Memory): exotoppiolo otovyeior artofnuevong minoodooiag --
rnatL oav flip-flops aALE othoVOTEQO OTNV HOATAOREVT)-- 0QYAVOUEVO OOV TTOAAES (GVVNOWC
EXATOUUDOLA 1oL TAVW) "AéEeLS" (words) TV xApmoowv (t.y. 32, 64) bits xabepio.
MmogoUue va v GavtaoTtovue oov Evay oA pueydho mivaxo (array) ortd bytes 1 oo
MEEELC.

o EneEeoyaotic (Processor) 1) Kevrouri Movdda EneEepyaoiog (Central Processing Unit -
CPU): meQLéYEL, TOOTOV, TO HURADUOTO EAEYY OV (control) TOV ®aBOONYOUV TNV EXTENEDT
TV AELTOVEYLDV OV Oa Tov e o ®ATw. AglteQov, meQLEyEL TOVS "0pouovs dedouévan"
(datapath) N€oa. 0t0 TOVG OMOIOVG TTEQVAVE KL OL OO0l emteEeQyYAlovTal TG TANQOPOoQIieg
TTOV OVTAMAOOEL O EEEEQYOOTIC E T VTN oL TS TTEQLPEQELORES ovorevés. Toltov,
TEQLEYEL TOVG "%ATAYWONTES YEVI*0U axomov" (general-purpose registers). Ilgonetrton yioo puo
TOAD uxen pviun, ueyébovg ovvibmg xaumoonv denddwv AéEewv (m.y. 32 AMEewv). ‘Eva
NAEXTEOVIRO HUXAMUO, OO0 TTLO KO TOCO TTLO YOTYOQO €ival (21 apy1) oxedioong --oe.
110 BpAiov), yI' awtd %ol TO GVVOAO AVTOV TOV ®aTaywENTOV ("register file") elval woAD
X0 yLo vo. ivor ToA) YO YOQO (%O YLOL OLXOVOULa OTa bits TG EVIOANG, Omwg Ba dovue

0QYOTEQQ).

Mud amtdpaon TEMTAQYIXNG ONUACIOS 0TV 0QYAVMWOY TWV VITOAOYLOTOV €lval OTL 0T WU
omoOnrevouvpue won T dedouéva (0QLOpOUS, TANEODOQIES), #at Tig "eviolés" (instructions) --Tig
odnyieg ONAOT TEOS TOV VITOAOYLOTY) YLOL TO TL €00V TRAEELS KAl ETEEEQYOOIES QUTOS TTQETEL VO
navel Tavm ota dedopéva. [Me to vo arrofnretovtol ®oL To OEdOUEVO KL OL EVTOAES OTNV (OO0
LVTUT), ROOXOTTOUEVA Rl TO OVO e TAQOUOLOVS TEOTOVS (oav dvadurés AéEelg .. Twv 32 1)
64 bits naBepia), avoiyer 0 OQOUOG OTO VO UTOQEL VAL OEL AL VO, ETEEEQYAOTEL O VITOAOYLOTH|G TIG
(Oleg tov T evtohéc oav oOedopéva. O petrappootiic (compiler) elvar to mEdTO Paoird
TTEOYQOUUA VITOAOYLOTT) TTOV YEVVA EVTOAES VITOAOYLOTH]].

O vmoloylotilg Aettovpyel pe tov €ENg Paoind eravaeimrrnd teomo. O emeEepyaotig oafdlet
WAL EVTOAT amd TN WV, ZT1) CUVEYELD TNV OTTOXMOLXOTTOLEL YLl VO XATOAGPEL TL AEEL, HOL HAVEL
TG O0VAELES TTOV QUTH Aéel, ONAaOT TV extedel. OL dovheleég autég eivar ovvnBmg aTTAég, OTmg
Y. peTadoQd 0edopévov amd 1 TEOS TN UVAUN, 1] atd 1) QOGS TEQLPEQELARES OVONEVES, 1)
aQBunTnég mEdEels mavw oe dedouéva, 1 amoddoels "arhoyng mopetag". Metd, oG Tehelmoel
N eXTEAEOY TNG EVIOANG, O €meEeQyaotig OloPdlel amd TN uviun xou extelel v "emduevn"
eVIOM)], naL oUTw xab' €ENg e’ adgoto. H "emduevn" evrtoli] ouvihBwg eival 1 evioii) mov
Potoxetor amoOnuevuévny otV emOUevVN AEEN UVHUNG, EXTOS OV 1) EXTEAEON TNG TTQONYOUUEVNS



EVTOATG TEL 0TOV emeEeQyaoTi) va "alhdEel mogeia'....

INé va Eéger o emeEeQyaotic oo eival 1 "emoOuevn" €vtoAl mov mEEmeL vo OLoPAoEL ROl
enteLEOEL, VITAQYEL LECO TOV €Vag eLOLROg noTaymENTig, o "Metontig Ilgoyodupnarog" (program
counter - PC) --iowg pd owotdtegn ovopoota vo nrav "0elintng mooyodupatogs" (program pointer)
ohAG €xeL pelver amd mald m ovopaocio "PC". Zto téhOg TNg extéheomng og evtoiig, o PC
TEQLEYEL T OLELOUVEN VUG TNG ETOUEVNC EVTOATG TTOV TTRETEL VA dLafaoTel artd T Pviun »ol
vo. enteleotel. Av ¢pavtootolpe TN pvinun oov évav ueydlo mivaxa (array), M[ ], tOte 1
"deOvvon pviung" etvow o deintng (index), i, OV pag Aéel vo OLOPACOVUE TNV ETTOUEVT) EVIOAT
om0 to M[ i ]. Me 6povg g yhwooog C, n diehBuvon puvnung te emouevns eVIorg elval évog
pointer 0TV ETOUEVT] EVTOA).

1.2 Tloooes Mnyovic:

Ou emeEeYnoTég naTOAAPAIVOUY %Ol EXTEAOVV EVTOAES OTTO €VOL QETTEQTOQLO TTOAD LUKQOTEQO 1AL
aTAOVOTEQO OO TS YAMooeg vynAov emmédov (High Level Languages - HLL). Ou evtohég ou
Oéyeton nouw extehet To hardware elval avoyraoTivd 2mOLROTOMUEVES ooV OvadRA oUUPoAa, RaL
Aéyoviow T'Adooa Mnyaviis (Machine Language). Kd&be owoyévela emeEepyoaotdv mov eivou
ueta& Toug "binary compatible" €xelL v (O YAOOOO pNYOvNg, TOU €lvorl dLadOQETIXT OTTO TN
yAdooa pnyoviic GMov  owxoyevelmv. Evo dnuodihég ofuega oTul  YAWOO®V pnyavig
("oEyLTERTOVIXMV") EIVOL QUTES TTOV €XOVV OYETIXA AMYES ROl ATTAEG LOVO EVIOAES, RAL TTOU YU QUTO
negrypddpovion cav Ymoloyiotés Elattouévov Pemeptogiov Eviolwv (Reduced Instruction Set
Computers - RISC). Eva vtoo0volo ag Tétolag YAMOooog unyavilg --tov enegegyaoti) MIPS-- Oa
Y ONOLUOTOLNOOVUE OaV TOQAdeLyna og outd to pddnuo. Alles ylmooeg unyoving otul RISC
etvar ovtég twv SPARC, PowerPC, now Alpha. H oeipd x86 nar Pentium tng Intel €yer mo
TTOAVTTAOXY YADOOO LY OVTC.

KdaBe evrol yhwooog unyavig amoteheiton amd évav xmowma medEng (operation code - opcode),
7now amd teheotéovg (operands) mov meQLYQAPouvy mhvw oe TL Ba yiver 1 TEAEN. O teheoTtéoL TV
EVIOMDV 0QLOUNTIMV TRAEemv tov MIPS eival mdvto ®otoymenTég YEVIROU OROTOV (registers)
Tov €meEeQYynoTi), 1| otabegéc mooodTNTES, OMAG Oyl Béoeg puvijuns. H CPU touv MIPS éyel 32
noToymENTéS twv 32 bits xabévag --32 bits elvar to péyebog AEENG (word) touv MIPS. Iwo
oVYYQOVO, LOVTELO ETTEEEQYAOTMV, ONUEQQ, £xouv uéyebog AEENG 64 bits. OL eVTOLES 0QLOUNTIRDV
meAEemwv Tou MIPS éyouv mévta toels (3) teleotéoug, yio Adyoug opotopoodiac. H opotopoodia
uetapealeton oe amhoTnTo TOv hardware, modypo wov evvoel TV vVmidTeEN TaxLTNTA (11 CEY)
oyediaong --oeh. 108 Pipiiov).

1.3 H I'Amooo Assembly tov MIPS:

INa va yiver n yhoooo pnyovic Alyo mmo ¢uuxy) meog tov dvBQwmo, XQNOLUOTOLOUVUE EVal
ovpPolnd dvopa yia nG0e emtoentd opcode, £va denadnd 1 deraeEadnd aoBud pe pegurnd
omthd ovpPola yioo ndBe teheotéo, nal yoddpouue avtd to otoryelion TS %xA0e eVIOANG o€ Wi
YWELOTY) yoauut). Avti elvar n yAdooa Assembly, | omoia. pmopel vo petadaotel og YAwooo
UNyovNng amd €va oxeTind amhd TEOYQAUUO VITOAOYLOTY| --TOV AeyOuevo Assembler. Ou YAOOOEGS
vyniov emmédov (HLL) (omwg m C) perapedlovior oe Assembly omd éva onuoviird
TTOAVTTAOXOTEQO TTROYQO MU, TOV Compiler.

e H Baowi) evtol aglOuntixng medEng tov MIPS eival 1) add mov »dével mpodoOeom axepaimv.
H evtoli] Assembly "add $23, $16, $18" dLafaleL Ta TEQLEYOUEVO TMV ROTOYWONTMOV
VT'oELOUOV 16 nat 18, Ta TEOoBETEL, HOL YQAPEL TO ATTOTEAECUOL OTOV RATAYWENTT
vrt'aOpov 23, nhadn $23 := $16 + $18.

e H &evtoli sub (subtract) elval mo@opolo alhd, avit vo TQooOETel, adalQel Tov TiTo
TeAeoTEO Ot TO OeTEQO: M "sub $23, $16, $18" YOAdeL OTOV nOTOYWOENTN VIT'aQLOUOV 23
TO amotéAeopa TG adpatpeons $16 - $18.



e H evtoli] addi (add immediate) eivou tagopola g add (;tpdobeom), ahld o ToiTog TEAEOTEOG
™G elvor 0taBeQ0g aQOUOS avTi roToyxwENTi: N "addi $23, $16, 157" dwaPalel To
TEQLEYOUEVO TOV RATOYWENTH 16, TooBETeL TOV 0QLOUO 157 o€ awtd, now yodhdeL To
amotéheopa otov rotaywonti 23. Edv 1 petafinti) i Poloxretor otov nataywonti| 18, tote
N exywenon i=i+I petapealetal oe "addi $18, $18, 1"

e O xnotoymentis $0 tov MIPS megiéyel mdvta v otabepn moodTnTa UNdéV, aveEaQTNTmGS
TOV TL YOApEL navelg o avTdVv (oL eyyeadéc o avtdv ayvoouvtol amd to hardware). Etot, n
aQywomoinon i=1 umwoel va yiver: "addi $18, $0, 1"

INd évav vmohoyopd ovvhetdteens agBuntxig éxdoaons, oeite to magdderypua oty oeh. 110
tov PBpiiov. Extdég amd ta ovopato $0, $1, ..., $31 yid tovg 32 noraywontés tov MIPS,
YOTNOLULOTTOLOVVTOL %O TA Alyo o apnonuéva ovopata $s0, $si, ..., $t0, $tl1, ... avahoya pe Tnv
rnotnyopla xononsg mov ovvifwg emipuidooer oe xwabévo tovg o compiler, Omwg O dolpe
aQYOTEQM.

I'd va exteleotel €va mEOYQOAUUA, OL EVIOAES TOU YOAPOVTOL 0TIV REVIQLXT] VN 1 Wi "#ATm"
artd v dhAn, ONhadn oe ovveyoueveg Béoelg (OlevBivoelg) pvhung. Metd v avayvwon xal
extéleon Wwdg evtolilg, o emeEepyoaotiic avEdvel tov PC xatd to péyebog tng €VToAig mov
enteléotnre, omote autodg (o PC) delyver otnv emdpevn (tnv "amd xdtm") evroh). H oegiani
oUTH] EXTELEOT] EVTOMDV OLOKOTTETAL OTAV exTELE(TAL WA EVTOAT nETAdPoQas ehéyyov (control
transfer instruction - CTI). Tétoieg, 6mwg Ba doue, elval, peta&0 dhhwv, oL dtaxiadwoeis (branch)
now T dAuata (jump). H evioh) "§ label" (jump to label, 1) mahawdteQa goto label) ndvel mote M
eMOUEVT] EVTOM) IOV B exteheoTel va elvar 1) €VTOAT) 011 OlevBV VO UviUnG label, OVTL VO €(vOL 1)
"amwd nATw" evioit]. Me GAla AOyLo, M evToAn "j label" ¢ogtdvel TN OeOuvon label OTOV
rnoroywoent PC.

1.4 O IIgocopoimtis SPIM:

[Mpoypdppata yoouuéva oe Yhwooo Assembly tov MIPS pmopel vo tor QOnLUAO0EL ROVEIS RaL VO
TOQOXOAOVOTNOEL TS TEEYOUV YONOLUOTOLMVTIAS TOV meooouowwtyy SPIM, yoauuévo amd tov
James Larus oto Ilavemotijuo Wisconsin - Madison, http:/www.cs.wisc.edu/~larus/spim.html . Ot
TTQOOOUOLWTES ELVOL TTQOYQAUUOTO VITOAOYLOTY) TTOU TTEOOTOOOUV VO oUuUTEQLPEQOVTAL OOO TTLO
QoMo YiveTor, atd OQLOMEVES amoels, ue éva duowrd olvotnua. Ev mooxeévm, o SPIM
ovpurtepLpégetal oav éva towtdnt MIPS amd tv dmoym Twv TeQLEXOUEVMV TMV RATAYWENTOV KoL
™G UVAUNG MeTd TNV extéleon xdBe evioAng amd v dAAN peQLd, TAVIWG, OV OIVEL RO
TANQOGOoQLa, TT.)., YL TO YOOVO EXTELEOTG TNG HAOE EVTOM|G (TTOLES EVIOAEG EXTEAOVVTOL YOT)YOQO
%OL TTOLES 0QYA), OIS RAL YLa AAAES ATTOYPELS TOV GUOLHOV CUOTILALTOG.

o Awfdote ta eyyelpidia xonong tov SPIM "Getting Started with xspim" 1] "Getting Starting with
PCSpim", »au "Getting Started with spim" tov megrypddouvv 6oa artd tov SPIM Oa
yoewootelte mpog otrypnv. Emiong, pwropeite va Eedpulriote "ota metaytd" TO €Yy eLQiOL0
"SPIM Command-Line Options" »zou Tig oehideg A-40 éwg A-49 tov [Tagapthuatog A tov
Bipriov yiao va deite TL Ghho ndver o SPIM. Oa ta Poeite elte évruma, elte oTO
~hy225/spim/documentation/ JTOV TEQLEYEL TOMNA AVTITUITA OTTO TOL
http://www.cs.wisc.edu/~larus/ xspim.pdf, PCSpim.pdf, spim.pdf, SPIM command-line.pdf, now
HP_AppA.pdf. (to "~hy225/" €{vol TO "/home/lessons1/hy225").

I va teéEete Tov mpooopolwti) SPIM:

o Avtyodte To 00)%el0 ~hy225/spim/trap.handler 070 directory 6mmov Oa T1oéEete Tov SPIM,
e To (0o dvoua --o SPIM mepupuével va. 1o Beel 0to mapwv directory otav Eextvdel. To
0Qyelo oUTO TTEQLEYEL TOV MO XELQLOUOV TMV EEAQETEMV/OLAROTMV TTOV YOELATETOL YL
T OWOTH AELTOVQYIO TOV VTG TTQOOOUOIMOT] VITOAOYLOTH) (RATL GOV TNV RAQOLA TNG RAQOLAS
TOV AELTOVQYLROU OUOTHUATOC).



Av elote og unyovn 186 (PC) pe Aettovpynd LINUX, naiéote tov SPIM Aéyovrag:
% ~hy225/spim/linux-i86/xspim

(1] /home/lessonsl/hy225/spim/linux-i86/xspim YlL0 TO TANQEC path, 1|
~hy225/spim/linux-i86/spim YLO TNV TTALQAAAAYT] TOV TTOV YQNOLULOTOLEL OUTAO "TEQUATIRG"
rnow oL avayrootind X-Windows).
Ymrayel erttong poodn tov SPIM movu toéyel oe PC's pe Aettovpyird Windows 95, 98, 2000,
NT, xaw DOS: d¢ite to directory: ~hy225/spim/windows
Av toéEete tov SPIM "remotely" o€ pnyovi) SPARC pe AettovQywd Solaris (7T.. oL Uy ovég
kirkios, levantes, apiliotis, garbis), ®xaAéote TOV AéyovTag:

% ~hy225/spim/spim-7.2.1/xspim/xspim
() ~hy225/spim/spim-7.2.1/spim/spim Y0 TNV TAQOAAOYT) ATAOD "teQuatinov") (o€
SPARC/Solaris, o xspim 0gv pogTmveL LOVOS Tov To trap.handler --TQEMEL VO TO POQTMOETE
YELQORIVITA).
Ze wo eglmtwon evog portnti epdaviotnre To mEoOPANua o SPIM va teguatiCe (exit)
LOVOG TOV AUECmS UeT TNV exnivnot] tov. To meoPAnua AOnxre dtav o portnTig auTog
TQOTOOINOE TO QLEYEIO ".Xdefaults" TOV OUTMWG WOTE Vo PAAEL O OYOMA TV YQOUU TTOV
ooLLe ta fonts Y& To mepPdhhov X (X-environment) Tov.

Aoxnon 1.5: Kondwog vogpiog pe tov SPIM

Avtueipevo g mopovoog donnong eivor vor yvwolotelte pe TN yonomn tov SPIM (zou pe ™
yhwooa Assembly tov MIPS). T'lat To 0%0mo avTd, HEAETIIOTE ROl AVILYQOYTE OE €vol aQyelo (TT.y.
"askl.s") TOV TOQORATD RO --1] OLAPOQES TOQAAAAYES TOV TTOV TQOTLUATE-- ROl TOEETE TOV

otov SPIM.
.text # program memory:
.globl main # label "main" must be global;
# bootstrap trap.handler calls main.
main:
# registers: $16: i; $17: 3J;
addi $16, $0, 10 # init. i=10; ($0==0 always)
addi $17, $0, 64 # init. j=64; (64 decimal = 40 hex)
add $18, $16, $17 # $18 <- i+j = 74 dec = 4a hex
add $18, $18, $18 # $18 <- 74+74=148 dec = 94 hex
add $18, $18, $17 # $18 <-148+64=212 dec = d4 hex
addi $17, $17, -1 # j <= j-1 = 63 dec = 3f hex
sub $17, $17, $16 # j <= j-i = 53 dec = 35 hex
j main # jump back to main (infinite loop)

e To »opudrtt va0e yoouung netd to # elval oxoAoL.
o OLyQoupés HeTd To . text elval exteléoLpnog nmowrag (og avtiBeon pe aolOunTnd dedouéva

OT1 LV, Tov €dm dev €xouue).

H yoapuy .globl main AéeL otov SPIM va Paher tnv etinéta (label) main otov mivonra
roBohnmv (global) cuuoOiwv. To main elvor exel mov o trap.handler Oo xaléoel TOV xOOLLA
LLOLG, RO TTQETTEL VAL £XEL AVTO AxQPOS TO dvopa (6rtws nat oty C) now va elval xofohnd
ovppolro, yid va propet va to fotoxel o linker tov Oa "ovvevmoel" Tov trap.handler pe tov
OO pog ALK,

H yoopui main: 0QiCeL TNV €TnéTO main oav ) dieBvvon pvijung émov Ba tomoOetnOel
ovTO TTOV anohovOel AxQPMOS PETA --0TNV TTEQETTMOT LAG 1) TOMTN EVIOAT] (addi) TOV
TQOYQAUUATOS HaLG.

Metd To main: axOAOVOOUV OXTMD €VTOAES 0T YAMOoa Assembly Touv MIPS: €L eviohég
1p0600e0NS (add 1) addi), (o EVIOAT apaigeons (sub), ®oL pia EVTOAM| GAUOTOS ().

H evtol] dApatog j main, TOU €(val 1) TEAEVTAIOL EVTOAT) TOV TQOYQAUUOTOS HaC, AEEL OTOV
eeEeQYaOTI) VO EXTEAEOEL OOV ETTOUEVY EVTOAT] TNV EVTOAT oL Poloxetal otn dievBuvon
LVNUNG main, ONAGON TNV TEMOTN €VTOAY| (addi) TOV TQOYQAUUOTOS Hoc. AvTd dnuovyet
évav dmelpo POY0: oL 8 AVTES EVIOAES TOV TTQOYQAUUOATOS LoG Bl EXTEAOVVTIAL CUVEYMGS, €T
ATTELQO* VAL RAVOVIRO TTQOYQOUUA, PUOLKA, eV TTQETEL VL HAVEL RATL TETOLO, AMAA €O deV



TTQOAELTOL YLOL HOVOVIRO TTQOYQOUUAL. ..

Aoxznon 1.6: TeéEwo Tov SPIM

EEULVIOTE TO xspim UE TOV TEOMO OV €lmape moQomdvw, oty §1.4. 210 TEito (ONA. peoaio)
maedBvo tov SPIM PAémete TOl MEQLEXOUEVO TNG UVNUNG TOU VIO TQOCOUOIWOT VITOAOYLOTH),
Eenmwvovrog amd ) detBvvon 00400000 dexoeEadnwd. ITpdneltal yiow TNV TEQLOYT EXEIVN TG
pvnung (text segments) 6mov o SPIM aumoOnuevel Tig extehéoiues eviorés, oe aviibeon pe ta
oedopévo ot pvhun (data segments), mov ¢aivovior 0to TETAQTO TORAOUQO --gueig Oev Ba
aoyolnBolue pe dedopéva oty pviun oe oavti) v doxnon. Papdvvete apreTd To TAEAOBVEO TOU
SPIM vy va pmopelte va BAémete oAORANQES TIG EVIOAES, LOLE pe Ta OO TTOV TIG CVVOdEVOVV
(emiong, peyolmote rotarOQUGA TO TEITO TOEAOVQEO, KOUVAOVIOS TO WXQEO TETQOYWVAXL RATW
0eELd Tov).

2115 Otevbvvoelg 00400000 £mg 0040001¢ (denaeEadind) vmdoyovv 8 "madEeves" eviolég Tov
TTQOEQYOVTOL OTTO TO OQYEIO trap.handler (1 OleVOVVON TG %®AOe eVIOATS dLadEQeL ammd auThV
™G TTEONYOUUEVNS %otd 4 O0TL oL evioléc touv MIPS éyouv péyeBog 4 bytes nobeuia). Aev
YOELALETOL VO RATOAAPETE TL XAVOUV QUTES OL EVIOAES --0Q%El Vo EEQETE OTL QOLMOG TOUG ElVaL VO
nohéoouv ™) dradrwacio (procedure) main, TEQVAOVIAS TNG OOV TOQAUETQOVS TO YVWOTA OITd TNV
C argc, argv, ®0L envp, ®0L OTOV 1 dradrooio avt emoTEéPel va varéoovv T dladrooio exit
TOV AeLtovEYroU ovothuatog (system call). TTagaxrdtw oto (0o mapdBvo, Eentvirviag amd ™)
otevBuvomn 80000080 (deraeEadirnd), vdoyeL 0 RMALRAS TOV VIO TROoOoUoimon uenva (kernel)
TOV AELTOVQYLXOU CUOTHUOTOS, TTOV €TIONG TQOEQYETAL atd TO aQyelo trap.handler xau wov eniong
Oev yoeldletal va vaTahAPETE TL RAVEL....

Xonowpomotote To xovumi "lead" oto deVTEQO TaLRdBVEO Tov SPIM Yo va Tnthote va ¢poTmBOel
TO QLOYEIO W€ TO TAQOITAV®M TEOYQAUUO TTOV Yodpate (.. "askl.s"). Evalhoxtind, pmogelte va
nohéoete tov SPIM Aéyoviag "xspim -file askl.s". OuL €VIOAEG TOU TQROYQAUUATOS OOG
meooTiBevTaL oty pviun (text segments), Eextvaviag amd T dtevBuvon 00400020 (denaeEadino),
Onhadn apéoms rdtw amd tg 8 "maedEeves" evrolég (00400000 £mwg 0040001c) Tov raAlOUV TO

main.

210 mEwto moQdbvgo Touv SPIM, mAvw aQuotepd, ¢aivetar TO TEQLEYOUEVO TOU METENTN
nooyoduuoatos (PC). Omote o SPIM eivar otapoatnuévog --Onhadi dev "teéyel" To mpdyoouud
pnag oAAG meQLuével-- to megleyxouevo tov PC eivon 1 devBuvon g emduevng eVIOANg Tov
TEOXELTAL VO, exTeleOTEl LOMG EavaEextvijoovue TNV eooopotwon (dnAadi 1 evtoi avty dev
éxel "exteheotel" anodpa). O SPIM agyuromolel tov PC og 00400000 (dexaeEadind), dnhadi otnv
0y TV 8 "madEevmv" evioAmV Tov ®aAoUV TO "main’.

Xonowwomotnote to xovusi "step" oto Oeltego madbuvgo tov SPIM yiwo vo Tntiote single-
stepping TOU TQOYQAUUATOS 0aS, ONAOON VO EXTEAOVVTOL MO-LOL OL EVIOAES %O VO TIG PAETETE.
Kd&0Be $popd mov matdte to ®ovusmi "step” peoa oto vomadOveo "prompt", o SPIM tpocopolmvel
™V extéheon Wwog axouo evioinc. I[agaxolovdnote Ot petd ommd ®abe Tétola TEOooUoiman o
PC &yer avEndel natd 4 (emedn) oL evrorés tov MIPS éxouvv puéyebog 4 bytes nabepia), delyvovrag
TMEA OTNV €MOUEVT €VTOA Tov Ba moocouolwOel, xor 1 emOUEVN QUTY] €VTOAT eupavileTal
TOVIOUEVY] HE AAAO yohpa o0to Toito madbugo tou SPIM. Emiong, m evioAn mov WoOMG
EXTELEOTNHE TUTIMVETAL 0TO RATW-RATW TALEABVEO Tou SPIM.

Metd tnv extéheon g 6Mg eVIOATC amd To trap.handler, dnhadi) T eVIOANS jal main (jump and
link) amd ) OevBuvorn 00400014 (OexoeEadirnd), M extéleon myaiver oty devBuvvon 00400020
(den0eEadind), ONAAON O0TO main --0TO OO UOG TEOYQOUUA. MEeTA TV EXTEAEON TNG EVIOANG
addi $16, $0, 10 amd 11 deBvvon 00400020, dnhadi) 6tav o PC eivar 00400024, TtaQotnEoTe
OtL 0 xataywentis R16 (0t0 mEdto moRdBvo, 4N Yoo, uéon) alhdlel T xou yivetal
0000000a Oex0eEadind, dONAadN 10 dexadwd, Omwg €mEeme, APol 0€ AVTOV TOV HOTOYMONTN



EYQONPE 1] EVIOAT] TOU HOAG EXTEAEOTNXE TO ATOTELEOUOL TNG TEOOOEONS TOV RaTAYXWENTY) $O (FTOUV
meQLEYEL TAvTo unoéV) pe T otabet) toooTnTa 10 (0eRAOLXO).

Kabhg exteleite pua-pua Tig eVIohEg TOU TQOYQAUUATOS MAS, TTOLQAxoAovONoTE TS alAAlovy Ta
TEQLEYOUEVO TOV ®atoywentov R16, R17, zaw R18, oto mpmto mopdBueo tov SPIM, ot péon.
Ouunbeite otL T megexOpeva ovtd o SPIM ta deiyver oto denaefadxkd cvotnuo. Otov 1
eXTéLEON PTAOEL OTNV €VTOAY] j main, woQatnEiote OtL 0 PC malpver Eavd v tun 00400020
(den0eEadind), natl Eovayitel 1 extéleon tov (OLOV TEOYEAUUATOS Hog, amd TV ayt). Emeldn
TO TEOYQOUUA pag elvor €vag dmelpog Podyog mov dev emxrovwvel xaBOAoV pe Tov EEm ROOUO --
oev yoadeL 1 daPdlel timota amd TV "®OVOOLA"-- ATOPVYETE VO TTOTNOTE TO XOVWUITL "run" 0TO
O0eltepo madbugo, 1 to novusi "continue" otO VMO-TMOQAOUVEO "prompt" TOU "step", OLOTL O
TTEOOOUOLWTHG "®OANdEL", ONAAOT) umalvel ®L aVTOS 0€ ATELQO PEOYO, TTQOCOUOLDVOVTOS GUVEYNDGS
to Owd pog dmepo Pedyo, omdTe povadixky) Avon etvor va Tov daxoPete 1) "OrROTWOETE" e
control-C.

Toonog Iapadoong:

O TaEadDoeTE NAEXTQOVIRA VO OTLYLOTUTTO TG 000VNGS ®OBMDGS TEEYETE TO TEOYQAUUO "XSpim"
o ovto Poloxetal o' éva "eviladégov" evdldueco onueto g emhoyng oagc. To otrywoTumo Ba
TO TTAQETE %Ol OO TO TAQAODOETE WG EENG:

o e unyavi LINUX/X-Windows: y0NOLUOTOL0TE TO TQOYQAUUA "Xv", ®OL TNV ETAOYT TOV
"Grab" (oag emtémel va ®vo0oioete xaL Tov xQOVo mov Ba mepdoel puéyoL vo mobel To
oty oTumo). EmiéEte 1o mopdBuo tov xspim, rat onote v etndvo oe podt) JPEG
(.jpg), o€ ayeio pe to Ovouo "askl.jpg".

o e unyavi Windows: tatiote 10 xovumi "Print Screen" Tov TANXTQOAOY{OV, Rl LETH,
avoiEte To Microsoft Photo Editor nou ®AOveTe "paste". ZOOTE TNV ELXOVO OUTH] O LOQPT)
JPEG (.jpg), pe to 6vouo "askl.jpg".

o I'd va mapadmoete TNV doxnnot) oog, Oa axorovOnoete T0 6UVOEOUO VITOPOAMC 0LOUNOEWY.
Ao ndvete login pe To username ®aL password JTOU Y OT1OLLOTOLE(TE OTA CUOTILOLTA TOV
TUNUOTOGC, emAéyeTe TO tab Submit ®a To oUvdeopo Submit a File, otnv eowtnomn Select
Submit Session emAéyete HY225 - Exercise 1, yonowuomoleite To ovvdeopo Browse yio va
avalntnoete to aQyeio ask2.jpg 010 oVOTYUA 0TO OTolo €QYATeoTe naw natomy "avePalete"
TO 0LOYELO TATMVTAS TO ®OVWUITl Submit. Mogeite va »dvete emorndINCN TOV AQYEIOV TOV
avePdooate pe v emhoyi) Review.
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