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Biprio: Aofdorte v §2.8, oehideg 152 - 163.

To »éheopa diaduaoctag (procedure call) yivetor uéom g evtoing jal (jump and link -
ahpo xor gvvdeon), 1 0 emotoodn amd dradwwacio (procedure return) yiveton péow g
€VIOMC jr (jump register - dhua exel wov delyvel Evag nataymENTig), OGS eidape oty §
5.1.

6.1 Tivog EvOuvn eivan To Zmowuo tov Kataymentov:

Otav duddoeg dadinacies YENOLUMOTTOLOTV TOV (O10 noToywENTH YLd dadoeeTinolc
oromoUg 1 xrabepio, o€ TEOMO OV VO HOTOOTQEDPETAL 1] TQONYOUUEVN TLui] TOU
NOTOYWENTI] —TNV omolo. Opng Oev BELOVUE va Y AooVE, TOTE RATOLOG TRETEL VO "omoeL"
(avTrygdiper) TV oo youuevn T o€ aoparés péeog (atn i) xot aQyOTeQX Vo, TNV
emavadégel otov rataymonti). [id va ehayiotomombel to »60TOG AVTIS TNG €QYaTiag
(dnradn to OO0 ouyvd mEEmEL auTi) va yiveTal), ol compilers Tov MIPS axolovBoiv tig
noandtw ocvpPdoelc. (Ov ovuPaoels aUTéES elval 0QROUVIMG OUVINENTIXES (MOTE VA
EMTEETOVY YWQELOTY] Hetdpoaon (separate compilation) Twv dwadwaociwv). Eotw o6t wd
dwadwacia A zalet udv iy dwadwoocic B (] m evegyomoinom (instance) A pudg
ovadgouxng dradraociog xahel Tv evegyomoinon B tov gautol tg). Oa ovopdtouue
™mv:

e A:'"nxalovoa drodwocia" (caller), xnow Tnv
e B: "y zalovpévn dodiwaocia” (callee).

Moocmeivoi Kataywontég $t0 - $t9 ($8-$15 naw $24-$25) — temporary registers: H i tov
HOTOYWENTOV AVT®OV 0V dortnoeltan petd amd éva ndheopa dwodiraciog (not preserved
across call), OnAadn n rarhotuevn dadwaocta (1 dileg mov TvyOV rohoUvTol amd avThv)
EMUTOETETOL VO LETAPAAEL TNV TLU] CUTOV TWV RATAYMONTOV XMOIG TQONYOUUEVIS VL
OMOEL TNV TLUN TTOU TUYOV elxe petvel exel amd v noholoo OLodiracio, ETOUEVIS KoL
Ywolg va emovadégel Ty malowd exelvn TU TQO TG EMOTQOPNS OTNV RAAOVOW
dwadraocta. Aga, av N ralovoa dwadiracia €xel ®ATL XONOLWO PECO O €vav TETOLO
1OTOYWENTI] VD eTolpdleton va xohécel av GAAn diadwaocic, To omolo YQToLHo
emBupel vo to EavaPoel oty Oéon Tou pETA TNV €MOTQODT] TOV ROAECUOTOGS, ElVOL
vV g xohovoag dradixaciog va owoeL TNV YTOoL T oLy to ndieoua ("caller-
saved"), xaL vo TV emavodEQel AUEOMS LETA aTtd avTd (ONA. LETA TV ETUOTQOMT) TOV).

ITooowQuvés Tpéc Twv omoiwv 1 didoxrela Lwmg (lifetime) dev meguiapfdver raiéopata
OLadLRAOLDV CVUPEQEL VA TOTTOOETOVVTOL O TETOLOVS RATAYWENTES, OLOTL eV yoeldleTol
VO OWCOUVUE TO TOACLA TEQLEXOUEVA (0O avTOV OV pOG ®AAECE) AUTOV TOV
NOTOYWENTMOV TQLV TOVG Yonoilpomotioovpe. Eqv watd ) didoxeio Tong autdv tmv
TIUOV VTTNEY AV ®ohéopoto Buyotorav dodracimv, tote o ndbe tétolo ndheoua Oa
¥OELATOVTOV OOGOLUO TOV "RO0MELVOU" QUTOU RATAYXWENTY], ROl ETOVAPOQE TOU UETA
™V emoteodr], apol M noholuevn dwadracio. Oo Mtav elebeen (MOavov) va
nOTAOTOEYEL TNV exel meQueydpevn Tuh, omdte xnaw Oev O ovvépege 1 yofom
notoywent tomov $t- duwg, axolPpmg emeldi] dev vmdoyouv raiéopato BuyaTEMMY
OLadmaoLdv »atd ™) diderel CwNg auThg TNG, YU avTd %ol oVUPEQEL 1) TOTOBETNOM
™G 08 "MEOCWELVO" HATOYXWENTH).
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"Eva mogiopa eivor 6t draduwaoies-pAha (leaf procedures), dnhadf diadixaoieg mov dev
nohoOv xopio G drodwaoio péyot vo emoteéPpouv ol ideg (GvUAA oto dévOgo g
(duvaunng) xhhong Owdwmaoimv), ovudpéger va Pdfovv Oheg TG TOMMES TOUG
HETAPANTES ol GAAES TLUES O RATAYWENTES AUTOV TOV TUTOV, $t. [Tagatnenote Tl edv
T0 84vOQ0 TG (duvauxrng) xAong dadiraoimv £xer péco fan-out peyalrtego Tov 2, ToTe
ot dradwaociec-GpUAha amoteroUV TV TAELOYN PO TV (dUVaUKA) EVEQYOTIOLOUUEVMV
OLadLRAOLDV.

[Znueiwon: "ddgrera Tomg (lifetime)" wag petafinmig 1 evog xoatoywenth
AéyeTar M yoovixl] meplodog (1] oL eVTOAES moU TEQLAAUPAVOVTOL) OITO TN OTLYUN
700 0T METAPANTA 1] OTOV RATOYWENTY EXYWOETAL Ui TLur], PEYQL TNV TEAEVTOLN
avVAYVMOT TNG TUWNG CUTHG TIOLV TNV ETOUEVT] EXYMOENOY VEOS TUUG O€ QUTH TN
puetoPAnT N TOov notaywoenti. Metd to Téhog pog Oudoxewng Twhg puog
LETAPANTAG 1] VOGS nATAXWENTH], ®oL HEXOL TNV EVAQET TG EMOUEVNS OLAQHELOS
CoNg Tg/tov, N petafint 1 o natayxwentig Bemoeitor "vergi/verpds", doTL 1
T TNS/Tov dev pog evolapEQel —xnavels 0ev mpodneLtal va TV dtofdoeL oLy TNV
EavalrldEovpe— doa eipaote eAeOEQOL VO TNV RATAOTQEYOULE].

Awtnoovpnevor Kataywontés $s0 - $s7 ($16-$23) — saved registers: H Ty tov
HOTOYWENTOV oUTOV dtatneeitor petd amd éva naheouo dtodiraoiog (preserved across
call), dnradi elvor VOOV TG ahouevg dradxaciog vo oMOEL TV oA TLT) ®AOE
TETOLOV naTamENTi Jow TNV xohdoel ("callee-saved"), now va v emavadpégel oty B€on
™G oLV emoTEéPeL oty ralovoa diadwaoio. Aga, N rarovoo diadwmaoio pmogel va
T VEL XONOLUES TLUES OF OUTOUS TOVG RATAYWOENTES, LV naléoel dhhes dradinaaieg, nat
va g EavoPoioxel petd v emoteodt amd autés, xweis va yeedlleton —1 raioloo
dladiraota— vo nével At Wiaitego yu' avto.

Metafintés nor tés twv omoiwv M dudoxrewo Cofig (lifetime) meguhapPfdver d0o 1)
TEQLOOOTEQU ROAECUOTO OLAOLRACLDV, UE ETTOVELAUUEVT] XONOT TNG TOAALAS TS TOUG
LETAED TV xnoleopdTmwv, oVUpEQEL Vo TomobeTolvTIaL o TéTolovg nataywentés: Id
nA0E TETOLO ATAYMONTI] OV YOMNOLWOTOLEl 1] TEEXovoa dadaocto aQxel éva oMOLUo
™G Tfg mov (mBavov) €xel adpfoel exel ndmolog medyovog (Letd v EvapEr extéheong
™G Teéyovoas dtadwmaoiog nat TELV YENOLHOTOMOEL YI& TEMTY GOEA 0 RATAYWENTNG),
nol pow emovadoed TG TUUNG TOU TEOYOVOU HETA TO TEAOS Q101G TOU RATAYMQNTH 1AL
mowv  emotEéPer 1 TEéYovod Owodwaoio. Avtibeta, Oev oouTE(TOL OMOLUO RO
emavadoed »abe $poed mov 1 Teéxovoa dadikaoio xahel woudid ™g. ‘Etot, og ud
et guvolnt] 0eENON Tov GAOU JEVOQOU RAAETUATMV, OV OL RAAOVUEVES OLodLraoieg
(now oL Tuydv dwmol Toug amOYovoL) OeV YQNOLUOTOLOUV QUTOUS TOUS RATUYWENTES,
YAMTOVOUUE TO TOMATANL OWOLUOTO %L ETAVOPOQES (COTOUE KOl ETAVAPEQOUIE LOVO
pioe poad TV T mov elxe adroel exel 1 dadwmacia mov ndheoe epudg Toug (dLOVG).

Twég tov omoimv m Owdoxrela CTorg (lifetime) meouhapfdver axQpdg éva ndheoua
Ouyatowis Swadwmaoiog »ootiCovv 1o (00 amd mhevpds OCWOIHOTOG-ETAVODHOQAS
NOTAYWENTOV, elTe ToTOOETNOOVV 08 nOTAWENTH TOTOV $t elte o€ naToywENTY $s.

6.2 Alhor Kotaymontés:

e $ra ($31) Return Address: x640e ndheopo Owadwmaciog %ATAOTEEPEL TO
TOONYOUUEVO TEQLEYOUEVO TOV RATAYWENTH OovTOU, Gga ®dAbe dodracio wov
nohel dAheg dadracies (ONA. xAdbe drodracio mov dev eivar GpUAO GTO déVTEO
TOV ROAECUATWV) TQETEL VO OMOEL TN OLeVOVVOT EOTEOPNS TG OTNV CEYT T™NG
entéLeonS TG (FTQLV TO TTRMTO KAAECUA), ROL VO TNV ETAVAPEQEL APOV ETNOTQEYEL
to Tehevtaio mandi TG, oy vo emoteéel 1 tda. (To onueio avtd elvar aoadés
oto oyfua 2.11 Tov BPiiov (oeh. 159, 4n éndoon): 1 debBuvon emotpoPng oty
omola avadégetal exelvo To ayua eivol ) dteBuvvaorn Tov TaEOVIOS RAAECUATOGC,
%o Oyt n dtetBvvon emotEodTg g dadiracias péoa amd TV omoio YiveTal To
nAAECUQL).
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o $sp ($29) Stack Pointer, $fp ($30) Frame Pointer: 6molog toug olhélel tovg
emavodéper nohag. ITolol compilers dev yonoipomoloVv frame pointer —to (010
nAVEL v TO PPAio otnv maedy. 3.6, nal Tto (0o Oa xdvouue nou gpeis. T'd to
g 0o umogovoe va yonowwomomeil o frame pointer Oeite (TQOOULQETHA) TNV
maedyo. A.6 tov ITagagthuatog Tou Pifiiov.

e $gp ($28) Global Area Pointer: Aev tov olhéler (oUte TOV OMDCeL) napio
dwadnaocia. Aeiyver oty péon udc megloxNs uviung peyéBouvg 64 KBytes ta
TEQLEYOUEVAL TG OTOIOS UTOQOVNE VO TROOTELGOOVE pe ulo povo evioli) load 1)
store (QNOLUOTOLDVTOS CQUTOV TOV HOATOXWENTH, RAL OTNV ONO0l0 ETOUEVIS
ouppégeL va TomoBetotvtoL oL yevirég (global) Pabuwtég (scalar) petafintég tov

TQOYQALUATOG.

o $k0-$k1 ($26-$27) Kernel Reserved, $at ($1) Assembler Temporary: 0ev TOUG
XOTMOLLOTIOLOVV oL compilers ®aL TO TQOYQAUUATA XQTOTY —XQATNUEVOL YIG TO
Aettovynd olotnua ®oL Tov Assembler.

e $zero ($0) = 0: meQiéyeL TV otabepd (hardwired) undév. Emutoémovton eyyoadés oe
avTdV, aAld dev arlalovv to undevird (hardwired) megleydpevo Tov.

e $a0-$a3 ($4-$7) Procedure Argument Registers: megiéyouvv ta momto 4 oQlopaTa
(arguments) Tng diadwaociag. Av vdyovv TEQLOoOTEQA amd 4 0QIopOTO, T
VIOAOLITTOL TTEQVILOUVTAL OTY OTO(faL.

-Av  vmboyovv Myotego amd 4  ogiopota, TOTE oL vEOlOLTOL (U
xonotpomoovpevor)  wotowentés  $a3-$a0d  yonowpomowoVvtor  oav  TOUg
EOooMmELVOUS natayweNtés $t0-$t9. Il.y., av n mogovoa diadwaoio €xelr dvo
oplopata povo, tote eivar ehelBepn va yonolwgomoloel Ttovg $a2, $a3 oav
TQOOMELVOUS ROATOYWENTES YMOIS VA OMOEL TIG TLUES TOVUGS, aQ®el vo unv Tntd va
AL TNEOUVTAL AVTES OL TLUES OTOV nohel TAdLE TNG: av Ta TTOUdLE TG €XOVV TOAAG
0plopaTO TOTE TEEMEL VAL TOVUG YOMNOLUOTOLOEL Y& va Pdlel exel To ogiopatd
TOUG, *L AV €xouv Alyo ogiopata tote emToémetol To oLl avtd vo YoAdoovv
TG TéG TV $a2, $a3.

-Kat' avohoyio, xor ov $a0, $al meguéyouv to oglopata ™G TOQOVOOS
dadnaciag LOVO UEYOL TO RAAEOUO TOV TEMOTOU TAOLOV TG —yLd To ndAeoua
aUTO, Ol RATAYWENTES AVTOL TEETEL val XoNolpomomBoiv yid ta ogiouata twv
LDV (1) 0OV TQOCWELVOL TOV TAULDV AV Ta 0QIoUATA TOVG glval AyOTEQX).

o $v0-$v1 ($2-$3) Procedure Return Values: megiéyer (0 $v0) v mun mov xdbe
dadinacia emotoéper otnv ralovoa diadwracia (avdhoyo xor o $vl yid v
TEeQITWOT EMOTEOPNS SO TLUDV).

- H tipi) mov emeotoddn woyvel pdvo péyol 1o emduevo ndheoua diadinaotog.
-O mwn  XOMOLWWOTOLOUUEVOS  ROATOYXWOENTNG EMOTEOPIG  Tidv  (my. $vl)
¥ONOLUOTOLETOL OOV TOVG TIROCMOELVOUG ®oTawENTéS $t0-$t9.

6.3 Ilov Zolovrar o Kataymoentéc:

Av oL dtodwoaoieg dev fltav avadgouxés, ONAadi av amoyogetoviay va ®oAéael uud
dadraoia Tov eovTd TG —€iTE Gueoa eite Epueca Péow GAAwVY oV avth ®oheli— toOTE OOt
0Q®OV0E WA OUYREXQUUEVY TIEQLOYT] OTN MvAun Yud %aBe dadiracia, 6mov auti) va
PULAEL TIC TLUES TMV RATOYXWENTOV JTOV JRETEL VO OMOEL AL AQYOTEQM VO ETAVODEQEL.
Opwg, oL oNueQLVES YAMOOES TQOYQOUUOTIOMOU EMTQETOVV TNV OVAOQOWU], XL £TOL JdL
tétola Mo dev Ba doheve. Aedopévou OTL TO HAEGUATO ROl OL ETUOTQOPES OLAOLRAOLOV
AettovEyoUv pe Teomo "last in first out" (LIFO), 1 dpvowrn dopr) dedopévmv yid duvopuri
TOQAYMENOT| 1oL ATTEAEVOEQWOT LVIIUNG OTLS OLadOLRAOTES How A0 TG dLadLRAOLES Elval 1)
otoifia (stack).
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H otoifa (xonotn) otov MIPS Eentvder amd tn OwevBuvon 7ELIAf (OenoeEadind),
ONAadn amd ™ pECN TG UVIUNG, HOL UEYOAMVEL TTQOS TLG WKrQOTEQES OLlevBUVOoELS (TTQOS
™) devBuvon 0). O $sp delyvel otnv Televtaia yonotpomotovuevn AEEn thg otoifag. ITowv
ammobnretoovue N véeg MEelg ot otoifa mémel vo ehattddoovpe Tov $sp xatd 4N,
TAYHOL TTIOV LOOOUVOUEL e TNV ONAwoN atd TAEVQAS TOV TROYQAUUATOS Mo (TTQOS TO
Aettovywmd ootnua, o mEeQimtwor dtoxomilg (interrupt)) OTL TOEA 1) oTOiPa pog elvan
peylvteon natd N AéEewc. H avrtiotpodn medEn (avEnon tov $sp notd 4N —
amehev0EQwon pviung) meémer va yiver apot mdoovpe Tig amodnrevpéves AEEels naw dev
Tg yoewlopaote diho md ot otoifa. O Tipég mov Poiorovrar amodnrevpéves ot
otoifa mooomehavvovial ovviiBwg péow evitohdv load nan store pe dievBuvolodoTNON
oyxetwmd pe tov $sp. Kabmg o $sp avEopeinveror MOym moQoymonons/omehevféomong
LVNUNG, 1 TO0TAOT TOV oTToON®eEVIEVOV TIUMV 0T oTtoiPa amd tov $sp aAlalel, aild
TOQAUEVEL TTAVTOTE YVWOT] OTOV compiler/TQOYQOUUATIOTI] (EXTOS TV TEQLTTMDOEWY
OuUVOUrNG  TOQOXMENONS WvAUNG oty otoifa  —medyuo OmAvio  OTIS  YADOOES
TQOYQOUUATIONOTV— OTTOTE %Ol OTTOLTETOL 1) Y01)O™ TOL $fp).

6.4 KaOolxég (Global) »or Tomxég (Local) MetafAntés:

O "naBolnéc" (global) now ou "tomuég" (local) petofAntég eival £vvoleg Twv YAwoomv
TOYQAUUATIONOV VPNAOT emmédov (HLL - m.y. C, »Am). ['ld tov Assembler dev vdioyovv
oVTéG OL £VVOLES, EV(D 1] VAOTIONOT TV EVVOLOV auT®V O emimedo YAMooog Assembly
enadieTal oTov meoyoauuatioti (1] otov compiler). Ztigc HLL, o xaBohxi] petafinti
ovTLOTOLYEL TTAVTO OF o Oedopévr), otabeen BEon pviung (1 ratayxwEnT), aveEaQTHTWS
Tov mold Oodracion exteheitan ®GOe oTuypl M TN wog xobolrng petaPintis ovte
yoeLdletan vo amobnxrevtel moté ot otoifa, olte emavatiBeTan TOTE 08 TOAAMES TLUES
™G and ™) otoifa. AviiBeta, ud Tomui] petafAnTi £xeL vonua povo 600 eivol eveQym 1
OLadLraota 0TV omolo. ovirEL, ®OL E(VAL AVOTOQXTT TIOLV TNV exxivnom Tng Otodiraciog
VTG 1] LETA TOV TEQUATIONO (EoTEOdN) TS dradwaoiag edv 1 dradwaoio emoTéYel
now Eovaraleotel, ) modlowd T g tomxig petofintig xel yabet. Emiong, tomunég
petaPAntéc pue to do Ovoua oAl oe diapogeTiv) Owodracion () og dlapooeTint
evegyoroinon tg Owg (avadgomxic) dwodwaciog!) eivar dadoQeTIvéS naL AOYETES
peta&l Tovg!

ZuviiBwg, oL petadeaotéc (compilers) TomoBetoOv TV ndBe wabolint| petafinty) oe pio
otafepn OwelBvvan pviung —oxL otn otoifar n devBuvon avti) dev alrdler amod
dwadwaoia oe dwaduraoio. Avtibeta, oL Tommnrég HETAPANTES avTloToloUV oe d Béom
ot otoifa, og dedopévn aTOOTOON GYETIXA e TOV stack-pointer, 1 omota O€0m VALY EL
uovov 60m M. elval eveQyoTouéEVN 1 avtiotouyn dwadwaoio, kol 1 omolo Béon —cov
amwolvty  OletOvvon uviung— A0 mboavoév vo allGler amd evepyomoinon o€
evegyomoinon tng Owadwaocios. Edv éva aviitvmo tng petaPintis nooatnbel o€
natoywenti (1, oav moAd ouvnBiouévn Peltiotomoinor, npoatnBel pdévo to "aviitumo",
YOI TOo MEWTOTUTO), TOTE 1 Oadracion avth (oe ouvepyaoio pe Tig GAleg) €xel Tnv
evBUVN va odCeL To avTitumo 0T oToifa oL va To emavadégel drote VITAQYEL ®IVOUVOS
o dAAn drodracion v QNOLUOTOLOEL TOV RATAYWENTI] avTd OLodoQeTnd, OTWG
ovaADOaE TAQATAVW.

ITogatnoefote OTL oL TARATTAVW Evvoleg dev elvan (Oteg pe Tig "wobolunég etinétes" (global
labels) mov yu& tov Assembler ogiCovtal pe v odnylo ".globl". Ou gtnéteg TOV
Assembler elvor amhd OievBUvoels pviung —eite dedopévmv, elte eviohdv péooa o€
mpodyoappa, eite otdnmote. Kabohni] etnéto eivor amhmg po diebbuvvon v omoia
Cntaue amd tov Assembler va v Bupdtan, poll pe 1o oupfolrd TG OVOpL, ®aL LETE T
MEN ¢ "upetddgoons" amd Assembly O YADOCO pNYOViIG TOU  ROUUATLOU
TEOYQAUUATOS OTTOU TV PETHE, DOTE VO UTOQOVUE VO ovapeQBOVUE GE AUTHV %OL GTOV
uéAov —mbava péoa amd dilo agyelo pe dAlo xopdTia TEOYQAUUATOS Assembly.
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