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To oAcpdprjTo EmKOivcoviag 5uo oraGucov A KQI B anoTcAetiai and Tig 8 SiacpopeTixeg 8uaSiKEg A£§£ig p,.pipo.
Fia iri npooraaia and AdGn, KdGe urjvuua u£Tag"u A KCU B KcoSiKonoxetrai oav p2pipop'2p'i3'oP dnou P ' , to
ouunAnpopanKO icu (3, KQI P TO ipncpio dpuag lOOTiuiag ir]g Ae§r|g (32pipo.
* Ti iKavoTrjiEg avixveuong / 8idp6&>ong AaGcov uag napexei amdg o KcbSiKag ? Anaiieitai and8ei§n.
* E§ny£ioT£ ncog o napaArjnTng TOU KCO&iKonoinuevou TirjvuuaTOg 6a npayuaionoir|a&i uvixveuor) /

6idp6coar] Aa6cbv (avdAova ue Tnv anavrnar] 005 oro nponyouuevo ep<JTnu.a). Mnopeiis va Scboecc flowchart
/ AoyiKo 6idypajj.]j.a oe vAiKO yia va nzpiypdipeis u] 8ia5iKaoia ecpooov avid oag fioAeiiei.

* Eivai r) KCo6iKonoiriori nou eneAegav o A KQI o B r( KaAucspi^ ? Av oxi, uno8ci§i£
KoSiKonoidore ir^ Ae§ri [32(3 i[3o= 110, pc ir) SIKIQ aag npotaar].

To QKoAouGo iirivupa nou ecpiaoe ae oag eivai KCoSiKonoiriyevo ae KcbSiKa modified Hamming.
op96iritd lou KOI ecpdoov oag TO envcpenouv 01 Suvaidiriieg TOU KtbSiKa, SiopGoors TUXOV AdGq LOU
dpua laonjiia K&)6iKonoir|orig.

(IIio oripoivciKd ipricpto) — > 0 0 1 1 1 1 0 1 1 0 < — (MJr|cpio laonviiag)

ir\v

E 10 aK6Aou6o 8ua8iKO
mo oripavtiKd ipr]cpto -> 1 0 0 0 0 1 0 1 0 0 1 1 1 <- Aiyocepo oriviavriKO i|jr](pio

O anooToAeag TOU virivupa-uog TO cxei KwSiKonoirioei Katd Hamming exovrag xprioiponoirioci la EAAXILTA
anaiToiJp-Eva 8ua8iKd iprjcpia eAeyxou. EAeygie Tr|v op96ir)Ta TOU LirivupaTOg, 6iop6cbat£ TUXOV an.\ AdOog
nou £X£i ouu|3£i KQI £§QY£T£ Tnv apxiKii nAnpotpopla. Iloia tivai TQ group looTiuiag ta onoia
xpnaiiionoirioaTE ?

6iv£Tai £va KUKAtoiia ue 4 £iod8oug KQI 2 e§66oug. IIpOTEweTE 8uo SiacpopETiKEg £K8oxeg
uppi8iKr(g TEXViKr)g sift-out modular redundancy \\a TO KUKAcoua QUTO. E§r)YeioT£ ta nA£OV£KTr)paxa KQI ta
Ti£iov£KTr|paTa KCiGe £K5oxr|g, 5ivovrag noooiiKa anoTEAEoucrca dnou QUTO eivai 8uvaTd.

oTG> cvag
KpQTOUU£VO £106SOU

ic 5ua8iKcbv iprjcpiov, nou xoug A R ^ pK-i ftK-
Kdl napQYEl TO dGpOlOpa = OK-1 OK-2 ... OO KQl TO KpQTOUTlEVO E§d8oU C k - l -

OTI oK-i©oK-2©...©oo©Ck-i = aK-i©aK-2©. . .©ao©(3K-i©pK-2©. • .©po©cK-i ©...© cK-2©...©c0®c ], dnou ©, n
ouvdpTnori anoKA£ioriKiig 6id^£u§r|s (XOR) xai cK-2 Etog Co ca KpaToujiEva UEiaiju TUV paOuiStov LOU
a6poiorr|.
Eir)pi^du£voi OTO nponYOUiievo epoirjua, npoTEivETE pia ii£9o6o npooraoiag TOU aGpoiOTr] and povo
apiSiio AaScJv KCU 8£i§t£ to KUKAavia y\ K=4. Ynapxei nEpiiraDoii eva anAp stuck-at fault va urjv

avix\-Eu6Ei U.E TFI Li£6o6o

_ inv KwSiKonoinon oe KUK\IKO KOOIKQ KQI TIE SEOOUEVO TO vtwnropa noAuennrpo G(X) =l+x+x4 oxeSidote :
1) TO KUKAcoua KCOdiKonoinarig KOI '2) TO KUKAcoua anoKcobiKonoir]ang. Aei§te Tnv KoSiKonotncfT] yia ^Hv

nAripocpopia MSB -> 0111 <- LSB o£ 8iaxcopioiur| KOI iirj popcpr).

s~N
7) Ooiog eivai o eAdxiarog api6u.6g 6ua6iKcbv ipncpicov EAeyxou (check bits) nou npsnEi va npoorcQoiW oe. LinvuLja

uriKoug K Sua&iKcbv ipncpicov COOTE va undpxei r) 8uvaTOTnTa SiopOcoong evog rj 8uo anAcbv AaQov ?
TOV ioxup;opd oag. ndar) Eivai r] empdpuvor) nou npoKaAei o KCoSiKag OTOV K^7 ?

TIE dar| AenioiiEpeia KpivETE anapaiTnTr) svav npooGETr] 8 Sua6\Kcbv iprjcpicov xpnoiponoioviag ir\] RESWO. YnoAoYioTE Tnv empdpuvor) oe uAiKd nou anaiTei r] uioGETnar) auTiig Tng TExviKqg Gewpcovtag

OTI KdOe noAunAeKTng and 8uo 6ua6iKd vpncpia oe Eva anansi uAiKd ioo us TO 1% TOU npooOcTi], p
anoOriKEuor) Evdg 8ua8TKou ipncpiou anauei 2% TOU uAiKou TOU npooOETr] KQI r) auyKPi°r| 6uo SuaSixuv
ipr|(picov anaiTei 1% TOU uAiKou TOU npooGETr]. TeAog, evroniore TUXOV anAd AdGr) oTnv RESWO 8ouii TO oiioia
AEN avixveuovrai KQI npOTeiVETE pEATicbaeig /

^e eva RNS UE (3dori TO undAoina (13, 11, 7, 5, 2] noio EIVQI TO eupog Tng avanapdoTaong ? AvanapaoTrjoiE
Toug 137io KQI 26 w. Aeig\ Tr] SiaSiKaoia npdoOearig Toug. Ilcog pnopevce va au§r|aeTE; Tig iKavoTr|t£5
avixveuong AaOcov OE QUTO TO auornTia ue TO cAdxiato 8uvau6 Koarog ? AcboTe avaAuiiKd Tig vetg
avanapaordaEig KQI 6ei§re Tr|v vea SiaSiKaaia npdoGEang.



TI]V

H Kpucpr] (cache) uv:qur] eivat EVQ OTOIXEJO nou npooriGsiai OE EVQ unoAovxoriKo ouatnua anoKACiortKa KQI
yia tr|v au§t]otf TIIS an68oai)s TOU Kai oxi yia xi]v op9f] AeiTOupvia TOU. (Apa aicoua Kai TO va
itEVEpyoiiotriaco, civai >ua p.opcpi| upoaraoittg ano Ta KaxaoKF.uaoTiKa xr)g cAaTTcbjiaTa, nou
ciucpepci Kai TIJV ncpicraoTEpii empdpuvox] OTHV an65oai] TO\ ouoTT)u.aT6g ]iou). Og EK touiou
tsxviKri npoouaoiag ing ano KataOKeuaoriKd EAaTt(bp.aT;a npcnct va cnicpcpct TI^V

Trig anoSoai^g TOU auorrniaTog. ME Paon la napanavco, GEcopcbvcag pita xputpr) vivllVirl
(direct mapped cache), r\a anoieAEuai ano ir) pvfip.ri 5&8op,EV&)v, MT\V KOI TO

TiKEtov, uno8Ei§i£ Evav Katci ~tr\g ano8oiiKO tpono npooraaiag ano
(povipa) r,Aaitcbp:aLa.

KaOr,

a) Ta eAartwpaia p,nop£i va eivai anAa ii noAAanAa onog KOI xa ocpdApiaia nou £niq)Epouv.
(3) Ka0£ npoond0£ia Ecpappoyrig Kcb8iKa r\u pnopd va p.riv sivai 8oKiu.r), acpou £ni(3apijvouv 10
xpovo npoonEAaong trig Kpucprjg vivr)]ang aKotaa KOI OE nAaioia nou 8&v EXOUV unooTEi eAaricbpiaia) .

tsxviKri nAEovaopou 9a npOTEivatE oe auv&uaop-O pie IEXVIKTI auioKaGaporig (bore va 8xaxcopi££TX ng
p6vip.(jv KOI napo8iKcbv ocpaApaicov ? E§r|Y&ioi;£ ra nAEOVEKuriiiaTa evog TETOIOU cruv8uaopou.

12. JOooo AavQaoueva modules unopouv va avExGouv 01 TEXVIKES :
- * 5MR ?

» Standby sparing ue 5 ouvoAiKa modules ?
» AijioKaOaporj U.E 5 ouvoAiKa modules ?

i
<fs) YnoOeoiE on ri nAnpocpopia piag anoTEAeitai ano \E§£IS TCDV 4 6ua8iK6v i^ncpiov, E§atpouu£vng ing
i nAripocpopiag 0000. Tlooa 6ua6iKQ xi)r|q)ia anaiiEi q KG>6iKonotnofi nig OE K(i>6iKa Berger ?

(l4.)AiV£LQ\ QKoAouGog KCbSlKQg :

000000
0 0 0 0 1 1

0 0 1 0 0 1
001 100
0 0 1 1 1 1
0 1 0 0 1 0
0 1 0 1 0 1
01 1000
0 1 1 0 1 1
0 1 1 1 1 0
1 0 0 0 0 1
1 0 0 1 0 0
1 0 0 1 1 1
1 0 1 0 1 0
1 0 1 1 0 1

le *oia Kanfyopia KCoSiKCOv avi'iKei ?
Et\-ai 6ia/G)pioiuoc ?
lloia eivai TI aTtoaiaaii TOU ?
Ti eiSouc /.aOri uTiopsi va avi^vsiioev ̂  va 5iopOcoaei ?
l"lo)c 6a Kdvaie TTI Kco8iKO7roir|OTi Kai T^V yxa TOV auio Kai TTCOC TT|V Aa60v
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