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Aoknon 7:
Ipoypoppa Xvvoedoepuévng Alotag

[poBeopia £mg Asvtépa 29 Maptiov 2004, mpa 23:59 (Bdopdda 6)

Avayyeho Alayoviepod [Ipoddov: Zafparo, 24 Anpihiov 2004, 2:05-4:00 p.p.
(O BaBpoc g e&étaong IIpoddov amoterei 1o 20% tov Pabpov podnpatoc, 01edNToTE TEPLOG0L)

7.1 Aopéc Aedopévarv (Data Structures):

Xe avtny Vv doknomn Ba ypnowomomjcovpe pio dour) dedopévav (structure) mov Qo amoteAel Eva
kopPo pag ovvdedepévng Alotag (linked list). Kabe xopPog (dopn dedopévav) pag Ba amoteleitan
amd 000 AéEelg (tov 32 bits kabepia): évav aképaro "data" mov Ba mepiéxet v "TAnpopopia xpom",
KL évav delktn ovvdeong (pointer) "nxtPtr" mov Ba mepiéyer T devbuvon tov emdpevov KOUPoL 6N
Mota (otov tehevtaio kOpfo g Alotog, nxtPtr=0). Ta 6o otoyeion (Aé&eig) tng doung pog Oa
Bpiokovtan oe dwdoyikég Béoerg (AéEeg) e uvung. Emopévemg, kébe doun (k6puPog) pag Ba €xet
péyebog 2x4=8 bytes. AebBuvon pdg dopng eivar 1 dtevbovveon Tov TPOTOL GTOoLXEIOL TNG, dNANON
Tov ototyeiov pe "undeviko offset”, mov yud pog ivon to "data". Apa, to 6£dTEPO GTOLYKEID TNG SOUNG
pog, o "nxtPtr", Ppicketar otn SiedbBuven mov mpokdmtel mpocbitoviag 4x1=4 ot SiedBvvon g

dopng (koppov).
7.2 Avvapun Exyopnon Mviung (Dynamic Memory Allocation):

To mpdypoppd ocag Bo Cntdet ko Ba maipver dopég (KOpPovg) amd 10 AETOLPYIKO CHOTNUA
"duvapukd”, Ty opa mov Tpéxet (o€ run-time). I'id o okond avtd Bol YPNCIULOTOOTE TO KAAEGLO
ovotipatog (system call) "sbrk" (set break). To kéAeopo avtd "onpayvel" o wépa (Tpog abdEoVoeg
dtevbovoeig pvnung) to onpeio "break", to 6pto dniadn mpv amd 10 omoio ot dievhvvoelg VNG oL
YeVVa 1O TPOYpOe Elval VOULEG, VD HETA omtd TOo omoio (Kol péxpt TMv apyn TG otoifoag) ot
dtevbivoelg eival mapdvopes Kot Toxdv ¥pNon Tovg TpokaAiel To yvootd arnd v C "segmentation
violation - core dumped". To kdieopa cvotiuotog "sbrk" meprypdpetar ot ceAida A-49 tov
BpAriov, kot Aeitovpyel kot avoroyio pe TO GAAQ KOAEGLOTO GULOTHUOTOC (EKTOMMOONG KO
avayvmong) oL YPNOCLOTOCOTE G Tponyovueveg aoknoels. Ilpv 10 koAéoete, Oétete TOV
katoywpnth $a0 ($4) va mepiéyxel 1o TAn00g Twv véwv bytes mov embopeite (Evag apBudc). Metd v
gmoTpoPny tov, 0 kataywpntg $v0 ($2) mepiEysr ™ S1evbvuvon tov véov block pviung, tov
{nBévtog peyéboug, mov to choTNUa divel oto TPdYpound cag (évav pointer). H emiotpepopevn
dtevBvvon pviung givar Tavta dtdpopn Tov pndevog (extodg --mBavOTATO-- OTAV YEUIGEL OAN 1] VLN,
oAAG dev ypelaleTol eogic €00 va EAEYYETE KATL TETOW0), KO €ivol TAvTo evBuypapioéVn og Opla
AéEewv (moAlamAdolo tov 4) (tovAdyoto otn Owkn pog mepintwon, mov (nrape mavto blocks
peyéfovg ToALOTAGG1IOV TOL 4, AALG --TIGTEL®-- KOl 6 KGOe TepinTmon).

Aoknon 7.3: Koataokev] ko Zapmon Xvvdedepévig Alotag

Ipayte kon tpé€te otov SPIM, oe Assembly tov MIPS, éva mpdypappa mov mpmto Bo katackevalel
kot 0o yepiler pe Betikovg aképaiovg apBpovg pia ocvvdedepévn Alota (linked list), kot 6t cuvE el
Bo ™V copdvel EMOVOANTTIKA, TUTOVOVTOS KGBE Popd éva SLaPOPETIKO VTOGVUVOLO T®V GTOLKElMV
g --ouykekpéva: 6co ototyeia g elvan peyaivtepa amd dobeica tiun. To mpdypaupd cag Ba
kpatdel otov katoxopnt) $s0 (dnradn tov $16) tov pointer otmv apyn (otov TP®TO KOPPO) NG
Motog, kot 0o omoteieiton omd dVo Koppdrio:
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7.3(a): Kataokevi tng Aiotac. Xpnoomowmote tov kKotoympnt $s1 ($17) cav pointer otnv ovpd
(otov tehevtaio kOUPo) g Alotag. T'd dievkdivvon tov Bpdyxov katackevng ™G AMotog (emedn M
EI00Y®YN O€ KEVI] MOTO SLOPEPEL OO TNV EICOYMYN OE PN KEVH AOTA), OPYLKOTOWOTE TN MOTa va.
meptéyel Eva addpopo ("dummy") koppo: Eva kopPo pe data=0 (apod 6rot ot kOpPot Ba wepLEyovv
BeTikoVg apBpovE, Kot 0ol Ba TvTdVoLpE HOVO TIC TIES IOV Bo eivar peyodvTepeg amd dobévTa pn
apvnTIKd apBpod, o kOpPog avtdg Toté dev Ba TummveTaL, Kt £Tot Ba glvar oav vo unv vdpyer). H
apytkomoinon yivetor {ntdvtoag Kot Taipvoviag vo KOUPBo omd To AEITOVPYIKO GOOTNUA, YPAPOVTOG
data=0 xou nxtPtr=0 (tekevtaiog kOpPoc) oe avtodv, Ko Kavovtag tovg $s0 ko $s1 va deiyvovy oe
avtdv Tov KOpPo (va mepiEyovy T dievbuvon tov). Metd, preite 1o fpodY0 AVAYVOGCNG GTOLYEIDVY Kol
KATAGKEVTG TG AloTag. Ze kdfe avakikAmon avtov Tov fpdyov:

Awfalovpe évav aképato aptfpd amd v Koveora.

Edv o apBudc avtdg etvar undév, Pyaivoope and to pdyo.

Znrape évav véo KopPo amd to Aettovpyikd cvotnue (memory allocation).
ToroBetobpe Tov apBud mov dwfdcape oto nedio "data" Tov kKOpUPOv.
Yuvdéovpe 10 vEo kOUPo otV ovpd TG AMotac.

7.3(b): Zapwon g Aiotac. To devtepo pépog Tov mpoypappatog Bo dafalet Evav pn apvntikd
apBpo, kot Bo Tumdvel, pe T oepd and v apyn LEYPL To T€Aog, 6ca ototxein g Alotog siva
peyordtepa omd avtov tov oplBpd. Mnv ypnowonotote Tov pointer otov teAgvtaio kKOUPo g
Motag (amd v maAd T tov katayopnt $s1 ($17)) yid va PBpiokete mod telerdver n AMota --
ypnoomomote Tov nxtPtr kabe kdpPov yid va Eépete av vapyetl 1 L emdpevog KOUPog otn AMota.
To pépog avtd Tov TPoypapLaTOS KAVEL TA EENG:

o Awfalel évav axépato apBud amd v Koveora Kot Tov puAdel otov kataympnt $s1 ($17)
(vmotiBeton 6TL AV TOG givar P apynTikdg aplBrdc, aAld dev ypeldletat EGiC v, TO EAEYYETE).
o Apywomnotel Tov katoywpnth $s2 ($18) cav deiktn (pointer) capmong, vo deiyvel 6TOV TPHOTO
kopupo g Aiotag (tov EEpovpe omd Tov $s0 ($16)).
e Mmaivel ¢' éva Bpoyo, o€ KiBe avaKOKAMGT TOL 0TToioV:
i. eléyyer av to "data" Tov kOpPov omov deiyver o $s2 ($18) eivar 1} Oyt peyordepa amd
tov $s1 ($17),
ii.  av eivol peyoADTEPO TO TUTAVEL,
iii.  gléyyel av vdpyel | Oyl enduevog KOpPog otn Alota,
iv. av dgv vapyet Pyaivel amd to Ppdyyo,
v. av vrhpyel, mpoyopel tov $s2 ($18) va deifel o owtéV TOV EmOuEVO KOUPO Kot
EMOTPEPEL OTNV 0Py TOL Ppdyov.
e Metd v ££060 TOL Ppodyov, emoTPéPel (MAVTO) GTNV Opyn TOL OEHTEPOL WEPOVLS TOV
TPOYPAUIOTOG, YId Vo {nTNoel Pid véa TIU Kot vo EQVOTUTTMOEL TAL LEYOAVTEPH OO OLTY|
otoyeia.

Tponog llapadoonc:

[Mapaddote nhektpovikd tov K®dKE cag, "ask7.s", Kl Vo GTIYHOTUO TNG EKTELEGNG TOL OTOV
SPIM, "ask7.jpg". Emiong, 6o efetacteite mpopopwcd o€ ovt v dcknon. Bdite to 800
Tapaniveo opyelo oto apyeio "ask7.tar", kot otn cuvvéxewn ektehéote, amd o directory Omov
Bploketat avtd to apyeio: "~hy225/bin/submit 7", OnAadn cLVOALKE:

tar -cvf ask7.tar ask7.s ask7.jpg
~hy225/bin/submit 7
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