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ITooBeopia émg Toitn 25 Magtiov 2014, doa 23:59 (Bd. 6.1) (amd BS. 4.3)

YevOion Awaymviopot Igoddov: Zapporto 29 Magtiov 2014, doa 12-2
(O Pabuds g eEétaong TTpoddov amotehel 1o 15 % tov Paduot padfuartog,
oL0edNTOTE TTEQLODOV)

7.1 Aouég Aedonévov (Data Structures):

e ovutn v doxnon Bo yonolpomotjoovpue pto dour dedouévarv (structure) mou Oa
oamotelel éva nopPo wds ovvdedeuévng Aotag (linked list). KébBe nopPog (doun
dedopévarv) pog Bo amoteheitar amd d0o AéEels (twv 32 bits xabepin): évav axégalo
"data" mov Oo meQuéyel TV "mAngodogia yonotn", xi évav deintn ovvdeons (pointer)
"nxtPtr" mou Ba megiéyeL T OeBvvan tov emduevou noéuPov ot Aiota (oTov TElevTalo
nouPo g Aotag, nxtPtr=0). Ta 0o otouyeia (AéEelg) tng doung pog Oa Pelorovial o
dwadoyinés Béoelg (MEEelg) the puviuns. Emopévag, #dBe dopn) (no6pPoc) pog Oa €xet
péyebog 2x4=8 bytes. AlevOvvon wag dopngs eivar 1 dtedBuvon Tov TEMTOV OTOLYEIOV TNG,
dMhadf tov otouyeiov pe "pndevirod offset”, mov Yl pag elvon to "data". Aga, To delTEQO
otorgeio tmg dopng pog, o "nxtPtr", Poioxetan oty devBuvon mov mQORVITTEL
npocBétovtag 4x1=4 otn deBuvon g doung (nOppov).

7.2 Avvoapuxi Exyoonon Mvijung (Dynamic Memory Allocation):

To meoyoapuud oag Ba Tntder now Oa moigver dopés (OuPovg) amd To Aettoveyird
ovotnua "duvouxrd", TV ®eo mov TEéxel (oe run-time). [ To oxomd autd Oa
YOMNOLULOTIOLOTE TO RAAECUA GLOTNUATOG (system call) "sbrk" (set break). To ndAeoua avtod
"ompwyvel" mod mEQa (Rog avEouvoeg devBivoelg uviung) to onpueto "break", To 6QLo
OMAad1) oLy atd To 07oto oL dLevBVVOELS VUG TTOV YEVVA TO TTROYQOUUAL E(VOLL VOLULUES,
eEVM PETA atd TO oToio (now PEYQL TNV oYM TN oToifag) oL dievBivoels elval mapdvoueg
nOL TUYOV YONON TOUG TEOXRAAEL TO Yvwotd amd thv C "segmentation violation - core
dumped". To ndheoua ocvotuatog "sbrk" €xer ®wdwmo 9, nau meQuypddetar otig oerideg
A44 - A45 tov mogagTtiuatog A tou Puiiov, amd mahardtepn Apeguavirt éxdoon,
IOV VTAQYEL 0TO aQ)el0 ~hy225/spim/documentation/HP_AppA.pdf %ol AElTOVQYEL
%ot avaloyia pe ta GAO ®ROAECUOTO GUOTNUOTOS (EXTUTWONG ®OL AVAYVMOONS) OV
¥ONOLLOTIOLo0TE 08 RO YoUpeveg aoxtoels. I1gwv To naléoete, BéteTe TOV ROTAXWENTY
$a0 ($4) va megiéyel To mANBog Twv véwv bytes ov embupeite (vag aQOpodg). Metd tnv
emoTEORT] TOV, 0 xotawENTS $vO ($2) mepiéxel ) devOuvon tov véou block uvhung,
Tou IntnBévtog peyébovg, mov To cvotnue divel 0to TEOYQAUUG cog (évav pointer). H
emotoepouevn devBuvon pviung elvon mhvta ddpoen Tov pndevog (extoOg -
mOavotata-- dtav yepioer O AN 1 pviun, adld dev yoeldleton eoeig edm va ehéyyete ndTL
T€T0l0), %0l glvor mavia evBuygopuopévn oe ool AéEewv (oilamidolo tou 4)
(TovAdyLoTto oty Ol pog meQlmtman, mov Cntdue mavta blocks peyéBovg molhamidiolov
ToL 4, alAd --ToTEVW-- 1AL O ®AOE TEQITTWON).
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Aoxnon 7.3: Karaoxevi] xow Xaooon Tvvdedeuéving Aiotag

Todyte nau téEte otov SPIM, o¢ Assembly touv MIPS, éva modyoappo mwov meamta Oa
notaorevaler xol Oa yepiler pe Betivoig anéoaovg aQlOpote pio ouvdedepévn Aiota
(linked list), »aw otn ovvéyela Oa TV CAQMVEL ETOVAANTTTIXA, TUTIDVOVTOS ndOE pood éva
OLAPOQETIRO VTTOOUVOLO TV OTOLYElV TNG --OUyxeEXQLUEVA: OO0 OTOLXElo TG elvol
uxotepa amd dobeloa tun. To modyoauud cog Ba xwpatdel otov xatayxmwenth $s0
(dnhadn tov $16) tov pointer otnv aQyi (otov modto %O6pPPo) Tng Alotag, now Oa
amoteleitar amd Ovo xopudtia, 7.4 wow 7.5. i ovvéyewd, Paokd xopdTio TOU
mpoyQdppatds oag Oo to ndvete dwodwaoieg (procedures), Omwg meQuypdper 1 §7.6
(neowég amd Tig dradiraoieg Oa elvar vregPoind xrEég, arld avtd yivetor yid Moyoug
eEdannong, oTtwg Mote 1o Pdbog naleopdtov vo dptdvel 2 enineda xATw oo TNV main).

7.4: Kataoxevi] mg Aiotag. Xenoiwpomotote Tov notoywenti $sl ($17) ocav pointer otnv
ovd (otov televtaio ®xouPo) tg Aotag. I'd deurdAvvon Tou PEOYOV RATUOKEVNS TG
Motog (emeldn) 1 eLoaywyr] oe xevi) Aota dtadégel amd Ty eloaywyl o un xeviy Mota),
oagywomotiote T Alota va megiéxel éva adiadogo ("dummy") xopfPo: éva noOuPo pe
data=0. H agywomoinon yivetau Intdvtag xal moigvoviag éva xopfo amd 1o Aettoveyind
ovotnua, yoddovtag data=0 xow nxtPtr=0 (tehevtaiog ®OUPOC) 08 QUTOV, KAl RAVOVTOG
toug $s0 nan $s1 va delyvouv oe avtdv tov ®ouPo (va meguExouvv T devBuvor| Tov).
Metd, pmelte oto PoOyo avAayvmong oTouxelmv %ol ®otooxevns g Alotag. Ze nd0e
ovarirhmon autol Tou Pedyov:

. Awopatovpe évav axépalo aolOud amd TV xovodia.

. EGv 0 apBpog autdg eivan apvntinds 1 pnoév, Pyaivovue amtd to fodyo.
. Zntdpe Evav véo vOpPo amd to Aettoveyind ot (memory allocation).
. TomoBetoUpe Tov apldud mov drafdoape oto medio "data" Tov xOUPov.

. Zuvdéovpe 1o vEo ®OUPo otV 0VEA TNG AloTag.

DA W~

7.5: Tapmon g Aiotag. To delitego pépog tov mpoypduuatog Ba daPalel évav py
0QVNT®O 0O, ®ot Bo TUTIMVEL, e T OELRA OTtO TNV aEYT] UEYXQL TO TEAOG, OGO OToLYEln
™G Motag elval puxotego amd avtdv Tov 0LBud. M1y xo1NoLUOTOL0TE TOV pointer 0TOV
tehevtalo nopPo g Alotog (amd Ty mod T Tov rotaywenti $sl ($17)) ya va
Potoxete mov tehewdvel N AMota --yonoipomornote tov nxtPtr xdbe nopfov yid va Eégete
ov vdyel 1) Oyl emduevog ®OuPog ot Alota. To péQog auTd TOv TEOYQAUUATOS RAVEL TA
eENg:

1. AloPaler évav anéoao aQOud oamd TV %ovoOlo %ol TOV QGUAAEL OTOV
rotaywoenti $s1 ($17). Edv o agOudg avtdg elvar a@vntinds, To mdyQOLLuL
tepuatiCel (PByaivovpe amd Ty main()).

2. Agywomnotel Tov nataymonti $s2 ($18) cav deixtn (pointer) aGowong, va deiyvel
0ToV TEMTO nOPPo TS Motag (tov Eégovpe amd tov $s0 ($16)).

3. Mrnaivel o' éva Pooyo, og ®aOe avoxrinlmon Tov omoiou:

i. ehéyyer av to "data" Touv xmopPou Omouv deiyxver o $s2 ($18) elvar N OyxL
wxoteQa amd tov $s1 ($17),
il. av elval urndTEQA TO TUTIMVEL,
iii. eléyyer av vdyeL 1) OxL emdpevog rOpPog ot Aiota,
iv. av dev vmagyeL fyaiver amd to feoyyo,
V. OV VTIAQYEL, TOYWQEEL ToV $52 ($18) va deiEel o avTOV TOV EMOUEVO ROUPO
1O EMOTQEPEL OTNV QYN TOV o) OV.

4. Metd v €€000 Tou Poy 0V, EMOTEEDEL (TTAVTIQ) OTNV APy T TOU deVTEQOV UEQOUG
TOU TEOYQAUUOTOS, Y& va Tnthoer pd véa Ty %o vo Eovatummoer Tta
uxEOTEQO Tt QUTHV oTory el (dv 1 T Oev elvan aevnTxt).
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7.6: Xo101 vITOQOVUTLVOV.

e Metatoéyte to PHua 7.4(1) oe o vmogovtiva "read_int()" 1 omoia dev maigvel
ropior Tadpeteo elsddov, dtofdter évav anéoalo aolOud, nol emoTeépeL TOvV
aoBud mov dudPooe.

e Metatoéyte to Pfrua 7.4(3) oe o vrrogovuTtiva "node_alloc()" 1 omoia dev maigvel
ropo Tadpeteo elcddov, Tntdel amd to ovoTue vo deouedoeL Eva rOpuPo yia
™ Mota, ®ou emmoteédel Tt dedBuvon TG uviung mov €xel deouevBel, MoTe TO
meoyeappa ov xohel T node_alloc() va eLoGyeL Tov xOpPo ot Alota.

e AMGETE TO TEOYQAUUO TOV 7.4 (OTE VAL YONOLUOTOLEL TIG QOVTIVES read_int() %o
node_alloc(). Ztn 010N ®aTOX®ENTOV 7O TLG OLAOLRAOLES TTOV YOAPETE --EdM AT
g read_int() ®ow node_alloc()-- Omwg xow amtd TO TQOYQOAUUO OOG OV TLG HAMEL,
TOEMEL VO TNETOoETE TIC ovuPdoels xoNoNg rataymINTOv (av %xou, edwmd oL
read_int() xou node_alloc() etval agxetd amhéc val dev elvor amagaitnto va €yovv
tomxég LeTOPANTES OV va amoOnrelovtol ot otoifa).

o [odyte pua vwogoutiva print_node() mov xdvel 6T meQLypdpouv ta Prijpata 7.5(31)
zo 7.5(3ii). H vogovutiva Oa maigvel wg etoddoug () T dtetBvvomn evog xopfovu,
%ol (f) Tov axéQalo mEOg TOV 0MOl0 oUYRQIVOUNE, xoL Oev Ba emOoTQEDEL TITOTE.

o [odyte o vrogovtiva search_list() mwov viomolel 6ho To Pua 7.5(3). H govtiva
Ba maipvel wg mEMTN etoodo TN dLeBV VoM Tov TEMTOV ROPPOV TIS AioTag (OelnTng
0dQOoNG) ®al oav OeTeEn (0000 TNV TN YLo TNV ool TRETEL va, PaEel. =t
ouvéyela Ba viomotel Ta Priporta (i,ii il iv,v) ®oh®dvTog T ovvaTnom print_node()
vy ta PAuato (i,ii). Onwg simope, moémer vo tmoelte tg ovpfdoels xonong
rotoyomTov-  rdbe  vmogovtiva mov  yeeldletar  amobfxrevon  rdmoLov
rortay w1t N/non g dtevbvvong emotoodiic, Oa meémeL va £xel To dud g stack
frame.

o AAMAGETE TO TMEOYQOUUO OGS TOv pPEQOvg 7.5 wote va nohel tig read_int() wou
search_list(), 6mov m tehevtaion O xwohel v print_node(). Kou sl moémer va
YONOLUOTIOLNOETE TIG OVUPACELS XOTONG TOV XATAYWONTOV HETAED TV QOVTIVAOV
%O TOV TTEOYQAupaTos mov Tig xohel. Emiong n »dbe govtiva mov 1o yeidleton
Bo mpémeL va. €xeL To Ond TG stack frame.

e Tehnd to ouvolxd medypaupo cog Ba moémel va €yl pa main() IOV aoTelelTOL
amo dvo pégn. To mpdto pépog g Ba vhomoiel To 7.4 ue xonon g node_alloc()
xou read_int(), evd 1o OgvTego Ba vhomoiel to 7.5 pe yonomn twv read_int(),
search_list(), xow print_node(). Ko tédht, zow 1 main() mémet va thoel tig ovufdoelg
X0 ONG RATAYMONTOV ®OL TOV stack frame Tg.

Toonog IMaeddoons: ITogadmote mhexntgovird tov ®WORE c0g, "ex07.s", %l éva
OTLylOTUIIO NG extéheons tou otov SPIM, "ex07.jpg". I[Mogadmote ta avtd péowm:
submit ex07@hy225 [directoryName]

Oa eEetaoteite non mYoPoxd Yo tThv Aoxnon 7, amd Ponboic Tou pabfuatos, ue
dradracia yid thv omoio Oa evnuepwOelte péow NAtd (email) oty Alota Tov padfuoTog.
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