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7.1 Aopéc Agdopévov (Data Structures):

e ot TNV doknon Oa yp1eYoToIcovE ptio doun dedopévav (structure) wov Bo amoteAel Eva kOUPo pidg
ovvdedepuévng AMotag (linked list). Kabe xopfoc (Sopun dedopévav) pog Ba amotereitor and dvo AéEelg (Tov
32 bits koBepian): évav aképoto "data" mov Oa mepiEyel v "TAnpoopio xpnotn”, Kl Evav SEIKTN GUVOEGNG
(pointer) "nxtPtr" mov Ba mepiExet N devBvvomn ToL ETOUEVOL KOUPOL 6T AloTa (oTOV TEAELTATIO KOUPO TG
Motag, nxtPtr=0). Ta 6o otoyeia (AéEeic) tng doung pog Ba Ppiockovion oe dadoyikés Béoeig (AEEelg) g
pvnune. Emopévag, kébe doun (koppoc) pog 0o Exer péyebog 2x4=8 bytes. Atevbvvon pdg dopng sivar m
devBuvon 1ov TPpdTOL GTOYKEIOL TNG, ONANSN TOL oTolEiov pe "undevikd offset”, mov y1d pog eivor to
"data". Apa, 10 Ogutepo cToyEgio TG doung pog, o "nxtPtr", Ppioketon otn devbvuvon mov mpokvTTEL
npocBétovtag 4x1=4 ot devBvvon g doung (képfov).

7.2 Avvopkn Exyopnon Mvipng (Dynamic Memory Allocation):

To mpoypapud cog Oa {ntdet ko Ba maipvel Sopéc (KOUPOVG) amd TO AEITOLPYIKO GUGTNUE "dUVaIKA", TNV
opa oL TpéYeL (o€ run-time). I to oxomd avtd B ¥PNOILOTOUoTE TO KAAECLO GLOTHUATOG (system call)
"sbrk" (set break). To kdhieopa ovtd "onpoyvel" mo mépa (Tpog avovoec dlevBiveels PVAUNG) TO oNuEio
"break", to 6p1o IMMAad TPV amd TO 0TO10 Ot dEVOVVGELG LVIUNG TTOL YEVVA TO TPOYPOULO EIVAL VOULLES,
EVO HETA amd To omoio (Ko uéypt v apyn g otoifag) ot dievbivoelg eivan Tapdvoueg Kot Toxov ¥pnomn
TOoVG TPOKaAEL To Yvwotd amd tnv C "segmentation violation - core dumped". To kdAeopo GLGTALATOG
"sbrk" meprypdperal otig oeiideg 112-113 tov Pifiiov (B' top0g EAANVIKNG ékdoonc), Kot Aettovpyel kot
avoAoyio e To. GAAO KOAEGLOTO GULOTAUOTOC (EKTUMMONG KOl GVAYVOONG) 7OV YPNOLUOTOWCATE GE
nponyovpeves acknoelc. Ilpw to karéoete, Bétete tov kataympntm $a0 ($4) va mepiéyel to minbog v
véwv bytes mov gmbuugite (§vog apBudc). Metd v emotpo@n tov, o Kotaympntig $vO0 ($2) mepiéyet
dtevbuven tov véov block pviung, tov {nbévtog peyébovg, mov o0 cHOTNUA SivEL GTO TPOYPUUUE GOG
(évav pointer). H emotpepdpevn dievbuven pviung etvon mévta S1dpopn tov undevog (ektdg --mbavototo--
otV yepioel OAN M pvnun, oAAd dev yperdleton €ogilg €dm va eAEYyETE KATL TETOW0), KO €lvon Tavta
gvbuypappucpévn o opla AéEewv (ToAlomAdcio Tov 4) (tovidyloto ot Sk HaG TEPinT®ON, mov (NTANe
wavta blocks peyéBovc moAamAdoion Tov 4, 0ALY --TIGTEV®-- KOl GE KAOE TEpinTman).

Acknon 7.3: Koataokevn ko Xdpmon Xovoedepévig Alotag

I'péyte xan tpé€te otov SPIM, o Assembly tov MIPS, éva mpoypappo mov Tpmta Ba Kotookevalet kot Oa
vepiler pe Betikovg aképatovg apBpovg pio ocvvdedepévn Alota (linked list), kou otn cvvéyswn Ba v
COPMVEL EMOVOANTTIKA, TUTOVOVTAG KAOE @opd £va SlopOpPeTIKO VIOGUVOAO T®V OTOWEI®V NG
--GVYKEKPIUEVA: OGa ototyeia TG eivar peyolotepa amd dobeica tiur. To npdypappd cog Bo kpatdel otov
katayopnt $s0 (nradn tov $16) tov pointer otnv apyn (otov mpdTo KOUPO) TG Alotac, kot Oo
amoTeAEiTaL 0o dHO KOLUATLOL

7.3(a): Karaokeon g Aiotog. Xpnowonoote tov kotoywpnt $s1 ($17) cov pointer otnv ovpd (otov
televtaio KOpUPo) g Aotag. ['d dievkdAvvon Tov Bpdyov kaTaokevng TG Alotag (emedn M el6ay®YN €
KevN AMoto S1apépeL amd TNV EI0AYMOYN OE [N KEV AlOTA), ApYIKOTOOTE T MOTO VO TEPLEXEL £VO 0IAPOPO
("dummy") k6ppo: éva koppo pe data=0 (apov dAot o1 kOuPotl Ba TepiEyovv BeTikovg aplBuove, Kot apov Ba
TUTAOVOLLE POVO TIG TYWEG TToL Ba givan peyaddtepes and 600évta un apvntikd apBpod, o KOUPog avtdg ToTé
dev Ba TumdveTaL, Kl €101 Ba eivon cav va unv vadpyel). H apyicomoinon yivetor (ntodvtoag Kot Toipvoviog
éva kOppo amd to Asttovpyikd cvotnua, ypdoovtag data=0 ko nxtPtr=0 (televtaiog kKOHPog) o avToHV, Kot
Kavovtag tovg $s0 kot $s1 va deiyvouvv o avtdv tov kOpPo (Vo mepiéyovy ) devbuven tov). Metd, preite
670 PpOY0 aVAYVMOONG GTOLXEIMV KOl KATAGKELNG TNG MoTtag. Xe Kabe avokikimon avtod tov fpdyov:
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Awpalovpe évav axépaio apBpo and v Koveora.

Edv o ap1Buodg avtodg sivar pndév, Pyaivovpe amd to fpoyo.

Zntapue Evay véo kouPo amd To Asrtovpyikd cuotnue (memory allocation).
TomoBetovpe Tov apBpd mov dwPdcape oto medio "data" Tov KOpPovL.
Zuvdéovpe 10 VEo KOO otV ovpa g AloTog.

b

7.3(b): Tdpowon g Alotag. To debtepo pépog tov mpoypdppatog Ba dwPalel Evav pun apvntcd apduo,
Kol B TTMVEL, PE TN oEPd amd TNV apyn LEYPL To TéA0G, OGa oTolyeln Tng Alotag ivol peyarvTepa amd
aVTOV oV aplipd. Mnv ypnoylomoIote Tov pointer gtov TEAeVTaio KOUPO TG Alotag (amd TV TOALL TN
tov kotayopnty $s1 ($17)) yd va Ppiokete mod tedewdvel | Aioto --ypnoiponomote tov nxtPtr kdbe
KOpUPov Y& va E€pete av vapyel 1 Oy EXOUEVOS KOUPOG 6t Alota. To pépog anTd ToV TPOYPAUUATOG KAVEL
Ta €ENG:

1. Awpaler évav oképato apBud omd v Kovooio Kol Tov @UAGEL otov Kotoyopnt $s1 ($17)
(vmotiBetan 6TL aVTOG €tvar pUn apvnTIKOS aptBPdc, aALG dev YpeldleTol e6Elg va To eAEyyETE).
2. Apywomotel tov kataywpnt $s2 ($18) cav deikn (pointer) chpwong, va deiyvel atov mpdTo KOUPo
™m¢ Motag (tov E€povpe amd Tov $s0 ($16)).
3. Mnaivel 6' éva Bpoyo, o€ Kabe avoKOKA®GT TOV 0TToiov:
i. eAéyyet av ta "data" tov kOpPov dmov deiyvet o $s2 ($18) givar N Oyt peyarvtepa and Tov $sl
($17),
il. av givol peyoAdTEPO TO TUTMVEL,
iil. eléyyel av vmhpyel | Oyt emduevog kOUPog ot Alota,
iv. av dgv vapyel Pyaivel amod to Ppoyyo,
v. av vadpyetl, tpoympetl tov $s2 ($18) vo deifel g avTOV TOV EMOUEVO KOUPO KOl EMOTPEPEL
oV apyn Tov pdyov.
4. Metd v ££000 ToV BpoYOoV, EMGTPEPEL (TAVTA) GTNV apPYN TOV OEVTEPOV UEPOVS TOL TPOYPALLLOTOG,
yi& va {nTioet pud véo Ty Kot vo ELVOTUTMGEL TO, LEYAADTEPX OO QLT GTOLYEId.

7.3(c): Xp1ion vaopovTIvAY.

e Metatpéyte 10 Prpa 7.3(a)(1) og o vropovtiva "read int" 1 omoio dev maipvel Kapio TOPALETPO
€16000v, 010falel Evav aképato apliud, Kot ETGTPEPEL ToV oplBpd mov didfooe.

e Metatpéyte 1o Prpa 7.3(a)(3) oe p vmopovutiva "node alloc" n omole dev maipver kapio
TAPAUETPO €1GO00V, {NThEL 0md TO GVOTNUA VO, dEGUEVGEL Eva KOUPO Yo TN AMOTO, Kol ETIGTPEPEL T
devbuvorn e puviung mov £xel decpevbel, mote 10 TPOHYpappa Tov Kahel T node alloc va giedyst
Tov KOpPo ot Alota.

o AA\dEte to mpoypappa tov 7.3(b) dote va ypnoyomolei Tic povtiveg read int kot node alloc. Xt
xpMon katoywpntdv oand Tig read_int kot node alloc, dnmg kol T0 TPAYPOLLLO COG OV TIG KOAEL
TPEMEL VO, TNPNOETE TIG SLVUPAoel; xpnong Kotoywttadv. Ot read int kot node alloc givor opxetd
amAEG Kol Ogv elval amoapaitnTo va £0ovv TOMKEG HETAPANTEG TOL Vo amofnkevovtal ot otoifa,
®wot6c0 Oa mpémer va €xovv 1 kabe pio to dwkd g stack frame, m.y. Y TV amobrKevon NG
devbuvong emaTpoenc.

e ['payte (o vropovtiva print_node mov kdavel 6T meptypdpovv ta frpata 7.3(b)(31) ko 7.3(b)(3ii).
H vropovtiva Ba mépvel og €i6odo T dievbuvon evog kOpPov kot dev Bo emoTPEPEL TITOTE.

e ['payte po vropovtiva search list mov vAomotel 6o 1o Prpa 7.3(b)(3). H povtiva Ba mépver mg
TpoTn €icodo ™ devbvvorn tov TpdTOL KOUPOoL TIG AoTtag (OgikTng clpwong) Kol cav devTeEPN
€lcodo v T yo. v omoia mpémel va yagel. T ovvéyela Oa vAomolel To Prpata (i,ii,iii,iv,Vv)
YPNOUYLOTOIDOVTAG TN cLVapTNoN print_node ya ta frApata (i,ii).

o AA\dEte to mpodypapupa oag tov uépovg 7.3(b) dote va kadel Tnv search list (1 omoia Oa kaAel TV
print_node). Ko A tpémetl va xpnoYLOTOM|GETE TIC GCUUPACELS YPNOELS TOV KOTOYOPNTOV UETAED
TOV POVTIVAOV KOl TOV TPOYPEppoToc o Ti§ Kodel. Emiong n kébe povtiva Bo mpémet va €xet to d1kd
g stack frame.

o Teld 10 cuvolkd Tpdypappe cog Bo mpénel va €xel o main mov amoteleital amo dvo pépn: To
TPMTO PEPOC TG o vAomoiel to 7.3(a) pe ypnon g node alloc ko read int, evd to devTEPO Ot
viomotet To 7.3(b) pe xprion twv read int, search_list, xou print_node.

Tpomog IMapadoong: Ilapaddote MAeKTpoviKd TOV KOOWKE cog, "ask7.s", Kt éva oTypOTUNO NG
extéheong tov otov SPIM, "ask7. jpg". Eniong, Oa egetaoteite mpopopikd o€ avt| v doknor. BdAite ta
dvo mapomdve opyeio oto apyelo "ask7.zip", kor ot ovvéyewr exteléote, and to directory Omov
Bpioketor avtd to apyeio: "~hy225/bin/submit 7", dnAadn cuvoAlKd:

zip ask7.zip ask7.s ask7.jpg
~hy225/bin/submit 7
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