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7.1 Aouég Asdonévorv (Data Structures):

e ovth Ty Goxnorn Ba yonowpomorjooupe pio dopr) dedopévmv (structure) mov Ba
amotelel éva ropPo b ovvdedepévng Aotag (linked list). Kdbe »opPoc (doun
dedopévarv) pog Ba amoteleitor amd d0o AéEes (twv 32 bits nabeula): évav arégouo
"data" mov Oa meQuéyel TV "minpodoota xonom", xu évav deixtn olvdeong (pointer)
"nxtPtr" mov Oa megLéyer T delBvvomn Tou emduevou xkopuPou oty Alota (otov tehevtaio
nOopPo g Motag, nxtPtr=0). Ta 00 otouyeio (AEEelg) tng dopng pag Ba Poloxrovtal oe
dwadoyiréc Ooelg (MEEelg) ™ pvhune. Emopévog, »abe doun (wouPog) pag Bo éxel
péye0og 2x4=8 bytes. Ale00vvon wag dopng eivar 1 dletBVVoN Tov TEMOTOV oTOoLKEIOV TG,
dMAad Tov otoryeiov pe "undevind offset", Tov Y& pog eivar to "data". Aga, To de0TEQO
otoygeio tng doung pog, o "nxtPtr", Poloxetor ot devOuvon mou  mEoxvmITEL
mpoobétovtag 4x1=4 otn dievBuvon g doung (rouPov).

7.2 Avvapuri) Exyoonon Mvijung (Dynamic Memory Allocation):

To medyoaupd oag Ba Tntder »aw Oa maipver dopég (rOPPoVE) amd TO AELTOVEYHO
ovotnua "duvouxrd", TNV oo mou TEEXEL (o€ run-time). G to oxOMO avtd Ba
¥ ONOLULOTIOLT|OTE TO ®AAECUO CVOTNUATOS (system call) "sbrk" (set break). To ndheopa avtd
"ompdyvel" mo mEQa (Rog avEovoeg devBUvoels pviiung) to onueto "break", To 6o
ONAad) oLy amtd To 0molo oL dLtevOVVOELS VUG TTOU YEVVA TO TTROYQOLUUA E(VOL VOLLUEG,
EVMD PETA atd TO 0Tolo (na PéYQL TNV ayT ™S otoifag) ol dilevBivoels eivol TaQAVOES
now TVXOV YXoNoN Toug mpoxoiel to yvwotd amd v C "segmentation violation - core
dumped". To xdheopa ovothuatog "sbrk" éxer nwdnd 9, now meQLyQddeTal ot oelideg
A44 - A45 tov mogogthuatog A tou Ppiiov, and maloidteen Aueguravixt] éxdoon,
IOV VTAQYEL OTO 0QYE(0 ~hy225/spim/documentation/HP_AppA.pdf oL AELTOVQYE(
1ot ovoroyio pe to dAha RaAEOPOTO OUOTHUOTOS (EXTUTTMONG KOL AVAYVMONG) OV
¥ONOLLOTIOLo0TE 08 o yoUueves aoxnoels. [1owv To naléoete, B€teTe TOV RATAYMONTH)
$a0 ($4) va megiéyel to mABog twv véwv bytes mov embupeite (vag aglOuog). Metd v
EmMOTQORT] TOV, 0 noTawENTNG $vO0 ($2) megiéxer ) deBuvon tov véou block pviung,
Tov EnmBévtog peyéboug, mov To gvotnua divel oto TEOYQOUUd cog (évav pointer). H
emotQepOuevV) devBuvon pvhung elvor mavia duddoen tou undevog (entdg -
ubavotata-- Otav yepioer OAn 1 pviun, oAld 0ev yoeldleton eoeig edm va eAEYyeTE HATL
T€T0Ol0), %ol &lvow mavto evbvygopuopévy oe 6o AéEewv (mohlhamhdolo tou 4)
(TovAdyLoTO OTY dUN] PO TEQITTTMOT, oV Cntdpe mwdvta blocks peyéBovg morlamhdolou
oV 4, ald --motedw-- nat o€ G0 megimrmwon).
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Aoxon 7.3: Karaoxevi] ot Xdomon Tvvdedeuéving Aiotog

Todyte »ow toéEte otov SPIM, 0¢ Assembly tou MIPS, éva modygauua mov memto O
nataorevdler nol Oa yepller pe BeTinovg axégaiovg aBpois pior ouvdedepévn Aota
(linked list), xow 0T cvVEYELD OO TNV OOQWVEL ETAVOANTTTLRAL, TUTTOVOVTOS ®AOE HGoQd éva
OLapOQETIRG VTTOGTUVOLO TV OTOLKElV TG --CuyrexQLUéva: 600 otolyelo g elvon
uroteQa. amd dobeico tur. To mEdygapud oag Oa npatder otov rataymoenti $sO
(Onhad”) tov $16) tov pointer otnv 0yl (oTov mMEMTO %OMPO) Tng Alotog, nor Ha
omoteleitar a6 OVo woppdtia, 74 xnar 7.5. Zt ovvéxewn, Poaoiwd ®oudTio. TOU
mpoyedupatds oag Bo to ndvete dadracies (procedures), Omwg meQLyQdder m §7.6
(neowég amd TIg OLodraoies Oa elvar vtegfolnd ureég, oAl avtd yivetol yid Aoyovug
eEdonnong, o0Twg Mote To PAbog noheoudtwy vo Gtdver 2 enimeda ®ETw amtd TV main).

7.4: Kataoxevi] tng Aiotag. Xonolpomotnote tov xatoywoentr $s1 ($17) cav pointer otnv
ovd (otov tehevtalo ®ouPo) tng Alotag. I'd dievndruvorn Tov PEOYOV RATATHEVTS TNG
Motag (emeldn M eloaywyr og xevi) Moto dLadEQeL ad TNy eloaymyn o€ un »evi Aiota),
oQywomoote T Alota vo megiEyel éva adddogo ("dummy") xouPo: éva noépPo e
data=0. H aoywomoinon yivetor TNThvtog ®ot moiQvovtos Eva ®Ouo amtd 1o Aettoveyird
ovotnua, yoddovtag data=0 xwor nxtPtr=0 (televtaiog #OuPog) o€ avtdv, nOL RAVOVTIUG
Toug $s0 naw $s1 va delyvouv oe autdv tov »OpuPo (va megLExovv T dedBuveoT Tov).
Metd, pmelte oto Pedyo avéyvmong otouyelmv nar rataorevig TG Alotag. e ndbe
ovarrhwon autol Tov Pedyou:

1. AwPdaCoupe évav aréalo 0QlBud amd TV ®ovoOhaL.

2. EGv 0 00Bpds avtdc eivar agvntirds ) undév, fyaivoupe amd to fodyo.
3. Zntdpe évov véo xOufo artd to Aettouywmd ovotnuo (memory allocation).
4. TomoBetotue TOV 0QLOUO IOV dofdoapue oto medio "data" Tov xOUPov.

5. Zuvdéovpe To véo ®OUPo oty ovEd TS Motag.

7.5: Xdomon ™ Aiotag. To deteQo pépog Tov mpoyedpuatog Ba dwafdler évav un
0QVNTrO 0O, ®ot Bo TUTTMVEL, e T 0ELRd aTtd TV Ay LEYOL TO TENOG, 60O, OTOLYElD!
™S AMoTag elval mzeoTeQa amd auTdV TOV 0LOUO. M1V %oNOLLOTOL|0TE TOV pointer 0TOV
tehevtalo nOpPo g Alotog (amd Ty mold Tpd] Tov rataywenth $s1 ($17)) yid va
Potoxete oL TEAELDVEL 1) MOTO --¥ONOLUOTIOLHOTE TOV nXxtPtr ®&0e ®duPov yid vo Eégete
ov vIaEyeL 1 OyL emdpevos xopPog ot AMota. To péeog autd Tov TEOYQAUUATOS HAVEL
To. eENgG:

1. Awopater évav axépalo 0QlBud amd v %novoOAo %ol Tov PUAAEL OTOV
rataywoenti $s1 ($17). EGv o agBudg auvtdg eivar agvnmirds, To medYQOUUaL
tepuatiCel (Pyaivovue osmd thv main()).

2. Agywomoletl Tov ratayment $s2 ($18) cav deintn (pointer) odpwong, vo deiyvel
0TOoV TIPWTO ®OUPO NS AoTtag (tov Eégouvpe amd tov $s0 ($16)).

3. Mmaivelr o' éva fodyo, o vdbe avarixhmor Tov omoiov:

i. ehéyyer av to "data" Tov xoOuPou Omov Odeiyver o $s2 ($18) elvan M Oy
uroteQa amtd tov $s1 ($17),
il. av elval uredTeEQM TO TUTIMVEL,
iii. eléyyer av vdyeL 1) OxL emdpevog nopPog ot Aiota,
iv. av 0ev vmdyeL Byaiver amd to feoyyo,
V. oV VIIdQYEL, oy mEel Tov $s2 ($18) va OeiEel oe avtdv TOV EMOUEVO ROUPO
%O ETMOTREPEL OTNV Q1] TOU PROYOV.

4. Metd Vv £€€000 Tov PROY 0V, EMMOTEEDEL (FTAVTA) oTNV 0QY1 TOu deliTeEQOV HéQOug
TOV TROYQAUUATOS, Vi v Cntioer wd véa Tiuh x®oL vo EQVOTUTNOEL TO
WrEOTEQO OO QLUTHV oTtoLeia (Edv 1 TLur Oev elvol aQvnTLx).
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7.6: X1]01] vITOQOVTIVDV.

Metatéyte 1o Prua 7.4(1) oe wa vrogovtiva "read_int()" 1 omoio dev maigvel
nopior Tadueteo €106dov, OPAtel Evav axéoalo aQliud, raL EMOTEEPEL TOV
06 mov dLdfaoe.

Metateéyte to Pripa 7.4(3) oe o vrrogovtiva "node_alloc()" 1 omota dev molgvel
AP0 TTOQAUETEO €L0OO0V, TNTdeL amd To cvoTHHO Vo OeTUEDOEL £var ®OUPO Yo
™ Mota, xou emoteédel T devBuvon g pviung mov éxel deopevBel, wote ToO
mpdyQappa wov xohel T node_alloc() va elodryel tov xopfo ot Aiota.

AMGETE TO MEOYQOUUO TOV 7.4 MOTE VA XONOLUOTOLEL TLg QOVTiveg read_int() »ou
node_alloc(). Ztn yenon xatoywentav amd g dlodirnaoies mov yoddete --ed0
amd g read_int() wow node_alloc()-- 07w %ol omd TO TEOYQAUUC GOG TOU TLG
nOAEl, TRETEL VAL TNENOETE TIG OCUUPATELS XOTONG RATAYWTNTOV (OV KL, ELORA OL
read_int() xow node_alloc() eiva anetd amhég ®at Oev eival amoQaitnTo vo éyouvv
tomxég PETOPANTES OV var artoOnuretovtol 0T oToifa).

T'odnpte o vrogovtiva print_node() wov xaveL 6Tl meQLyeddovy ta Piiuata 7.5(31)
now 7.5(3ii). H vmogoutiva Ba maigver mg elo6dovs (a) ) dtevBuvor evog woufov,
%o (B) Tov axéQalo RO ToV 0Toto ouyxrEivou e, ®at 0ev Ba emotoédel TimoTe.
Todnpre wa vwogovutiva search_list() mov vhomotel 6Ao To Pripa 7.5(3). H govtiva
Ba maigvel wg medth eicodo T dievBVVOoT Tov MEMTOV ROPPoU TIg AMloTag (deinTng
0aQmOoNG) »alL oav devTeEn €l00d0 TNV TLUN ylo. TV omoio TEEmMEL Vo PAEEL. 2T
ouvéyela Ba vhomotel Ta Pripata (iiiiii,iv,v) raldvrog T cuvdotnon print_node()
vy ta PAuato (i,ii). Omwg elmape, moémer va tnoeite T ovuPdoes yonong
noToyOTNTOV:  1dbe vmogoutiva mou  ypeldletor  amoffrevon  xdAmolov
noToywEnT N/xor g devBuvong emotoodmg, Oa meémel va €xel To drd TNg
stack frame.

AMGETE To TEOYQOUMA 0OG TOU MEQOVS 7.5 woTe va xohel tig read_int() »ou
search_list(), 6mov 1 tehevtaio Oo nakel Ty print_node(). Kou mdir moémer va
Y ONOLUOTOLNOETE TLS OUUPATELS KOOGS TWV RATOAXWONTOV UETAED TOV QOVTIVOV
%O TOVU TQOYQAUUOTOS 1oV TIS nokel. Emiong 1 #dbe govtiva mov to yeetdleton
Oa moémeL va éxeL To dund g stack frame.

Telnd 10 ovvolnd mEdYEapua oag Oo meémel va £xel a main() IOV AoTeEAElTOL
amo dvo pégn. To mpwto uépog tng Ba vhomolel To 7.4 pe yomnon tg node_alloc()
now read_int(), evd 1o devtEQo Oa vhomolel To 7.5 pe yoNon twv read_int(),
search_list(), »ou print_node(). Kow swdide, now 1 main() mpémer vo tnoel tg oupPdoelg
XOMONG ROTAYWENTMV oL TOV stack frame Tng.

Toomog_Ilapddoong: Ilogadwote niextoovird tov x0Owd oag, "ex07.s", xL éva

OTLYIOTUTIO TNG extéheot)c Tov otov SPIM, "ex07.jpg". [Tagadwote ta aquvtd péow:
turnin ex07@hy225 [directoryName]

Oa eEetootelte nou mMPOYoEd v v Aoxnon 7, amd Pondd tov pabipatog, pe
dradacia yud tnv omoia Oa evnuegwOeite péow NAtd (email) otn Aloto Tov podnpoTos.
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