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AvodeEELS 6:
KdAeopno Arodacimv, Xponon zo Xoowwo Kataymentov

Bipdrio: Awofdote Ty §2.8, oelideg 152 - 163.

To nédieopo dradumaotog (procedure call) yivetor péom tng evtoAng jal (jump and link - dAipa nou
ovvdean), 1 0¢ emotEodT amd dadinacia (procedure return) yivetar nécw TG EVIOANS jr (jump
register - GApa exel Tov delyvel Evag roToywENTNG), OTtws eldape otny § 5.1.

6.1 Tivog EvOuvn eivon 1o Zoowmo tov Kataywentov:

Ortov duddoeg dradiraoieg xoNOLULOTOLOVY TOV (OL0 RATOYWENTY YL SLOPOQETIROVS OROTOVG 1
no0epia, o€ TQOTO TOV VO HOTOOTOEDETAL 1] TTQONYOUUEVT] TLT] TOV RATAYMOTTH —TNV 000 OUWG
dev Oélovpe va yGoovue, TOTE RATOLOG TIRETEL VAL "OMOEL" (AVTLYQAEL) TNV TTQOTYOUUEVT) TIU OF
aoporés péQog (otn pviun) xor 0Qyotega vo TNV emavadégel otov xotoywenti. [d va
ehaytotomotn0ei To ®d6oTog auTig TG eoyacias (dNAadn to 600 oLy VA TRETMEL AVTH) VoL YIVETAL),
oL compilers tov MIPS axolovOoiv Tig mapaxdtw ovuPdoes. (Ov ovpPdoelg autég eival
0QXOUVTMG CUVTNONTIXES (DOTE VO EMTOETOVV YWQELOTH UETAPQAON (separate compilation) Twv
dadwaoiv). Eoto ot ud dwedwmacio A naket wdv dAln dodiwacia B (] 1 evepyomoinom
(instance) A wdc oavadgopuxng dwodwaociog xakel Tnv evegyomoinon B tov eavtol tg). Oa
ovopdtovpe ™v:

e A:'"nzalovoa dtodinacta" (caller), xou Tnv
e B: "nxalovpévn drodinaocia" (callee).

IMoocmowvoi Kataywontés $t0 - $t9 ($8-$15 now $24-$25) — temporary registers: H wpf tov
HOTOYWENTOV QUTOV Oev dlatneeiton petd amd éva xdheopa Owodraciog (not preserved across
call), dnhadn n wahotpevn dadumaoctio (1] Ghleg moU TUYOV ROAOVVTOL ATTO AVTIV) ETUTOETETOL VO
LETAPAAEL TNV TUUT] QUTOV TOV ROTOXOENTOV Y0QIS TQONYOUUEVIS VO OMOEL TNV TLUN IOV TUYOV
elye pelver exel amd v noholoo diadumaocio, eETOPEVIS Rl YWEIS VA ETAVOPEQEL TNV TAAOLA
exelvn Tur o g emoteodilg oty rarovoa dradwmacio. Aga, av 1 ralovoo dwodinacio €yeL
HATL YQNOLUO HECO O £VOV TETOLO ROTOYMOENTH VD ETOLUALETOL VO RaAEDEL av dAAn dtodiraoia,
To omoilo yofowwo embupel va to Eavafeel otn B£0m Tov PETA TNV EMOTQOPT| TOV ROAECUATOG,
elvar evlivn g zahovoag dwadixaciog va ohoel TV xofolun T mowv To xdieopo ("caller-
saved"), xaL va TNV eTavodEQEL AUETMG LETA OTTO AVTO (OMA. LETA TNV EMOTQODT] TOV).

ITooowowvés Tég tv omotmv 1 dwdorela Cwfg (lifetime) dev meplhaufdver noiéopoto
OLadraoLdV oUDEQEL VO TOTOOETOUVTAL OF TETOLOVG RATOXWENTES, OLOTL dev yoeldleTal va
OMOOVUE TO TTOAOLG TEQLEXOUEVO (OTTO AUTOV IOV OGS KAAECE) AUTMV TWV XKOTOYWOONTMOV TOLY
TOVUG %01 OLLLOITOLI| OOV IE.

[Znueiwon: "didorelo Cong (lifetime)" wde petafintig 1 evog rataymonti Aéyeton 1
yoovixt meplodog (1) oL eviorég mov meplhapfdvovtal) amd T oty 1o ot petafinTi 1
OTOV RATAYWENTY EXYWEE(TOL piot TI, PéYQL TNV TEAEVTAIO AVAYVOOY THG TLUNG CUTHG
TIOLV TNV ETVOUEVT] EXYDENOT VEOS TUUNG O AuTi] TN LETOPANTY 1] TOV noToywenTi). Metd To
téhog ag duaorelas Cong wag eTafAnTig 1 evog raTaymENTI), oL UEYOL TNV EVAOETN TG
emouevng Oudorelag Cwng Tng/tov, 1 UeTaPinti 1 o ratoywoentig Beweltan "vexot/
verOog", SLOTL 1 T TNg/Tou dev uag eviladEépel —xaveig dev mpodxrettan va v dafdoet
mowv TV EavarlaEovpe— doa eipaote eheiBegol va TV nataoTeépoupe].

Awetijoovpuevor Kataymwontés $s0 - $s7 ($16-$23) — saved registers: H tipuf) Tov ®otoymontov
ouTdv Ootnoeitar petd amd évo ndheouo diaduraoctag (preserved across call), dnhadn eivan
g0V TN nahouevig dadiraciog va omdoeL TV ToAOLG TuuT] ®EOE TETOLOV HOTOYWETNTI] TQLV
™V xardoel ("callee-saved"), nan vo TV emovadéQel ot B€om TG MLV EMMOTEEYPEL 0TV ®OAOVC
Owaduraocta. Aga, N ralovoa diodwmoocio Umogel va adnvel YQTOLUES TIUES OF AUTOUG TOUG
NOTOYWONTES, TOLV HOAECEL AAAES OLadLraoies, val vo Tig EavaPoloxel PeTd TNV emOTQOdT amd
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QUTES, Y WIS va oerdleTon —1 ®ahoVod dLadiraoio— vo nAaveL ®ATL OLa{TEQO YU avTd.

Metafintég o TuéEg Tov omoiwv 1 didoxewa Cwhg (lifetime) meguhapfdver molld nohéopata
OLAOLRAOLDV, [LE ETTAVELANLUEVY] X0T)ON TNG TTAAALAS TLUNG TOVUG UETOED TV ROAECUATOV, CUUPEQEL
va TooHeToVVTOL 08 TETOLOVG RATAYMENTES, OLOTL, AV oL rahovueves dradwaoieg (xat oL TuyOv
ol Tovg amdyovol) Oev YQNOLUOTOLOUV AUTOUG TOUG RATUYWENTES, YMTMOVOUUE T TOAAATAG
owoipata nal emovapoeés (cmTovpe xou emavapéQouvue povo wo poed Ty TLu mov eixe adbnoeL
exel 1 dradraoia mwov naheoe euds TOvg (dLOVG).

6.2 Allol Kotayoontés:

e $ra ($31) Return Address: »é0e ndheopo OLadraolog ®OTAOTOEPEL TO TQONYOUUEVO
TEQLEXOUEVO TOV RATAYMENTH AVTOV, dga nAbe dradwmaocio mov rohel dhhes dradwaoieg
(OMA. néBe drodinaoio wov dev eival pUALO 0TO OEVTQO TV HOAECUATOV) TIQETEL VO OWDOEL
™ OLevBVVOT EMOTQOPTG TS OTNV AEYT] TNG EXTELEOTS TNG (TTOLV TO TEMTO RAAECUAL), RO
va TV enavapEgel adov emoTeéel To TeEhevTaio Toudi TG, oLy va. emoteépetl 1 tdia. (To
onueto autd elvor aoapég oto oxnua 2.11 tov PPpiiov (oeh. 159, 4n éxdoon): n diebBuvon
emMOoTQOPTS otV omoio. avodépeTol exeivo To oxfuo eivar M dedBuvon tTou TaEOVTOg
roAEOUATOG, %o OyL 1) dledBvvon emotEodi|c The dtadmaciog péoa amd Ty omoia yiveTa
TO ®OAECUWL).

e $sp ($29) Stack Pointer, $fp ($30) Frame Pointer: 67ol0g Tovg aAlGlel ToVg emavapEQeL
%o ag. ITohhot compilers dgv yonoLposmolotv frame pointer —to (910 ®dveL xou to PLpiio oty
TEAYQ. 3.6, naw to (dto Oa ndvouue naw gpeis. T'd To g o pmogotoe va xenoLuomot el
o frame pointer dglte (TQOAUQETIRA) TNV TOEAYQ. A.6 Tov [TagagTipatog Tov PifAiov.

e $gp ($28) Global Area Pointer: Aev Tov alldlel (0Ute Tov omTel) rapio duaduaocio. Aelyvel
oTN PEOT WAG TEQLOYNS uvnung LeyéBoug 64 KBytes ta meQleOUeva TG OMOL0G WTOQOUUE
va EOoOoTEAdCOVE pe o uOvo evtoli] load 1) store YQOMOLUOTOLOVIOG CUTOV TOV
ROTAYWONTI], ROL OTNV OTO(0 EMOUEVIS OVUPEQEL Vo TommoBeToUvTaL oL yevinég (global)
Pabumtég (scalar) petafAnTég TOU TQOYQAUUOTOS.

o $k0-$k1 ($26-$27) Kernel Reserved, $at ($1) Assembler Temporary: Oev TOUg
XONOLULOTToL0UV oL compilers %ol T TQOYQAUUATA YOT|OTN] —“XQATNUEVOL VLA TO AELTOUQYLHO
ovoTNUA %ol TOV Assembler.

o $zero ($0) = 0: meoiéxeL v otabed (hardwired) undév. Emutoémovion eyyoadés oe avtov,
oAG dev alhGCouv To undevind (hardwired) meQLeyOUevo Tov.

o $a0-$a3 ($4-$7) Procedure Argument Registers: megiéxouvv to momto 4 oglopota
(arguments) g droduraociog. Av vadoyovv meQLocOTEQO OO 4 0QloUATA, TO VTOAOLTO
megviolvTan oty otoifa. Av vrdeyovv AMyodtega amd 4 oglopata, TOTE Ol VIOAOLTOL (L)
YONOLULOTTOLOVUEVOL)  RATAXWENTES $a3-$a0 yONOLUOTOLOVVIOL GOV TOUG TQOOWQELVOUG
ratoywentég $t0-$t9. Il.y., av n mogotoo dradiracio £xel OO oglopata uovo, ToTE elval
ehe0eQn va xoNoLuoTToLoEL Tovg $a2, $a3 oav TEOCWELVOTS RATAYXWENTES X WIS VA ODOEL
TLG TWES TOVG, 0EXEL Vo unv Intd vo dLatneotviot auTtég oL TéS Otav wohel moudid te:
av to ToudLd g €xouv oM 0QIoUOTO TOTE TTRETEL VO TOUGS Y O1OLUOTTOLNOEL YL vo. BAAEL
exel ta oglopatd Toug, ®L av £xouv Ayo 0QIOUOTO TOTE EMMTEEMETAL TA TTOLOLA AUTA VO
yxahdoovv Tig TIéS Ty $a2, $a3. Kat' avaroyla, nat o $a0, $al megiéyovv to ogiopata tg
maovoag draduactog LoOvo PéyoL To RAAETUO TOV TIRMTOV OO0V TNG —YLd TO ®AAeoua
aUTO, Ol XOTOYXWENTES QUTOL TRETEL VAL Y ENoLLoronBovV yid Ta ogiopata TV Todldv (1)
00V TQOOMELVOL TV TTOLdLMV av Ta 0QIoMATd TOUG elval AydTeQa).

e $v0-$v1 ($2-$3) Procedure Return Values: meoiéyer (0 $v0) v tpf) mov xdabe dadiraocio
emoteépel oty nakovoa dradwacio (avdroyo nor o $v1 Y& Ty megintworn emoToodig
dvo tiumv). H tipi mov emeotoddn oyer povo péyol to emduevo ndieopo dradwaoios. O
L1 XOTOLUOTIOLOVUEVOS HATAYMONTNG EMOTQOPTNS Ttuv (Y. $vl) yonoipomoleitar oov
TOVG POCWELVOUG nortawentég $t0-$t9.

6.3 Ilov Xoloviar o Kataymenrtés:
Av o duadiraoies dev Nitav avadgoprés, MNradi ov amayopebovtayv va xoréoel wa dadwmaoio
Tov eavtd TG —€lte duecoa eite éupeca péom GAM@V OV VT ®OoAel— TOTE OO aproloe ua

OUYREXQLUEVY] TEQLOYN] OTn uviun yid ®a0e dodwaoio, 6mov avti] va. GurdeL TG TIHES TV
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NOTAYWENTMOV TTOV TQETEL VAL OMOEL KOL 0QYOTEQA VA emavapégel. Oums, oL ONUEQLVES YADOOES
TOOYQUUUOTIONOV ETMTOETOVY TNV 0vadQOA], %L £ToL A TéToLa ADom dev Ba dovAeve. Agdouévou
OTL TOL ®AEOPOTO KL OL ETMOTQOPES dLadraoL®dV AettovEyouv pe Teomo "last in first out" (LIFO), n
duoxi] dopr dedopévmv yid duvauxrt| TagoymdENon xal amelevBéomon pviung otig dtadiwaoieg
1o oo TG dradiraotes elval 1 otoifa (stack).

H oroifa (yonot) otov MIPS Eextvder amd ) dievOvvon 7L (denoeEadind), dnradn amd
UEOT TNG LVIIUNG, %Ol UEYOAMVEL YOG TIG uxEoTeQES dlevBivoels (mpog ) devBuvon 0). O $sp
Oelyvel otnv tehevtalo yonolwomolotpevn AEEN g otoifog. ITowv amoBnrevoovue N véeg AéEelg
011 otoifa mpémeL va ehattdoovue Tov $sp notd 4N, medyua ou loduvapel pe tnv dMMiwon amd
TAEVQAS TOU TQOYQAUUOTOS WOS (TTQOS TO AELTOUQYXO OUOTNUO, Of TEQImT™OoN SLonomNg
(interrupt)) 6t OO M oToiPar pog elvar peyditepn ratd N Aégews. H avtiotgodn modEn (adEnon
Tov $sp natd 4N —amelevOéomon pvhung) meémer va yivel apol TAQOVUE TIS armoOnrevpuéveg
MEelg nou Oev Tig yoewatopaote dAho md ot otoifa. Ou Tipéc mov Peloxovial amodnrevuéveg
011 otoifa mpoomehavovial ovviidwg pécw eviohav load xau store pe dlevBUVOLOdOTNOT OYETIHA
ue tov $sp. Kabmg o $sp avEopeimvetal Aoyw ooy nenons/amehevdégomaong uviung, 1 amdoTao
TOV AmodnreVIEVOV TIU®V ot otoifa amd tov $sp aArdlel, ahhd TOQAUEVEL TAVTOTE YVMOTH)
oToV compiler/TQOYQAUUATIOTY (EXTOS TOV TEQLITTMOEMV OUVAUKNG TOQAYMOENONG HVIUNG 0T
otoifa —medryuo omAvVIO 0TS YAMOOES TQOYQOAUUATIOLOU— OTTOTE ROl OTTOLTELTOL 1) %010 TOU $fp).

6.4 KabBolxés (Global) xon Tomxég (Local) Metofintés:

Ov "woBolnég" (global) xar ot "tomuxég" (local) petafAntég elvor €vvoleg twv YAWOO®V
TQOYQAUUATIONOD VYPNAOU emmédov (HLL - m.y. C, ®Am). Tud tov Assembler dev vrdioyouvv avtég oL
€VVOLES, EVM 1 UAOTIO(NON TV EVVOLOV AUTMOV Og emimedo yAmooog Assembly emadieton otov
TOYQAUUATLOTY (1] otov compiler). Ztig HLL, o xaBohxi] petafinti aviiotouyel mévia o o
dedopévr, otabeon BEon pviung ( ratoywent), oveEoTNTOS Tov moLd dtodiraocio exteleitol
nG0e oTeypr 1 T pos rabolnng petafAntig ovte yoeldletan va amodnxrevtel moté ot otoifa,
oV0te emovatiBeTal TOTé 0 TOAALES TLUES THG artd T otolfa. AviiBeta, (A TOmxT LETAPANTY] ExEL
vonuo. povo 600 elvor eveQyn M OLodLracic. 0TV OmoloL OVIXEL, ROL E(VAL OVOTOQXTY TIOWV TNV
exxivnon g dadwaoiog autig N HETA TOV TEQUATIONO (EmOTQOPT) TS OLadnacioc edv m
OLadLraotol EMOTOEWEL ®OL EOVARANEOTEL, 1] TOAOLG T TNG ToTmxig MeTaPAnThg €xer yoOel.
Emiong, Tomnég petafAntés pe 1o (0o dvopa adrd oe dradogetint] dadwaoio (1) oe diapogeTini
evegyomoinon g dlag (avadgomuxnng) dwadinaciac!) eivar Olodogetinég rol doyeteg UETOED
Toug!

SuvhOmg, oL petadpaotés (compilers) Tomobetolv TV ®d0e vabohxt) petafinti o pio oTabeem
OLevBvvor pviung —oyL ot otoiPar 1 dievBvvor ot dev allalel amd drodiraoio oe dradiracio.
AvtiBeta, oL Tomxrég petafAntés avtiotoryovv oe wd Béon oty otoifa, oe dedouévn amdoTaom
oyenrd pe tov stack-pointer, 1 omota B€om uvmAQyEL POVOV OO QO EVOL EVEQYOTOLNUEVN M
avtiotoym dwadwaoia, xat | omoia Béon —cov amdOAvTy dievBuvon pviunc— oAl mlavov va
oMGCeL amd evepyomoinon oe evegyomoinor tg dtadnaocias. EGv éva avtitumo g petafAntig
noatnOel oe noatoywont (1], cov moAL ovvnOwopévn Peltiotomoinor, xgotnbel pudévo TO
"avtitumo", xmelg To TEWTOTVTO), TOTE 1) dLadiracia auti (08 cuvepyacoia pe Tig AAAES) €xeL TNV
evBUVN v odTeL TO aviitummo 0T oToia ®oL Vo To EmavadEQEL OTOTE VITAQYEL RIVOUVOS HLoL GAAY
OLadLRAOLOL VAL X OT|OLUOTIOLTOEL TOV RATAYWONTH AUTO SLOPOQETIHA, OTIMG OVAADOAUE TAQAUTAVW®.

IMagatnoefote 6TL oL TaEATTAVW £vvoleg Oev eival (dleg pe Tig "rabohxréc etnéteg” (global labels)
70V Y14 Tov Assembler ogiCovtar pe Ty odnyia ".globl". Ou eTnéteg Tou Assembler eivor amhd
devBUvoelg pvijung —eite dedopévmv, eite eVTOAmV PEoa o€ TROYQ U, eite oTdNmote. Kabohxi)
eTéta elval ammg wa dtetOvvon v omoia Tntdpe amd tov Assembler vo thv Ouudton, poli pe
0 oupPolnd TNg Ovoua, ®aL PETA T ANEN ™G "petddpoaons” amd Assembly o€ YADOOO Uy Oovig
TOU ROUUATION TQOYQAUUATOS OOV TNV PENHE, DOTE VO LWTOQOVUE va avodeQBoUe 08 VTNV %ol
otov ughhov —mboavd péoa and ahha aQyela pue driha woudtia TEoYQduUaTog Assembly.
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