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Oépa 1 (25%)

A. OswpnorTe TIG digpyaaieg P1, P2 kai P3 o1 o110ieg TTapdyouv Ta TTapaKATw yeyovoTa {a..h}.
Ta BEAN AvTITTPOCWTTEUOUV TNV AvTaAAQyr] JNVUPATWY avAPETa OTIG DIEPYATiEG.

Xpnoiyotroinote dIavUoUaTIKA POASYIa Kal KaTaypayTe TIG XPOovooppayideg yia OAa Ta
YyEYovOTa Kal KataypayTe OAa Ta mlavda euyn atmo TauToxpova yeyovoTta. OswprjoTe 0Aa Ta
poAoyia apxikotroinuéva oto (0, 0, 0). (10%)
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B. Ocwprote €éva kataveunuévo ouotnua e 4 diepyacieg  TTOU  XPNOIYOTIOIED
xpovooppayideg Lamport yia Aoyikfy Tagivounon. Oewprote om L (m;, send) eivar n
Xpovooppayida Lamport Tng armmooToArg Tou punvopaTtog j amé 1 diepyacia i, evw Li (my,
recv) n xpovoo@payida Lamport Tng Ayng Tou unvupaTog j amod 1 diepyacia i. Ta Aoyika
poAoyia OAwv Twv digpyaaiwyv £xouv apyikomoinBei oto 0. Baoifduevol oOTIG TTapPaKATW
XPOVOOoPPayideg, aTTavIAOTE OTIG EPWTACEIG TTOU aKOAouBoUV:



L; (my, send) =1
L; (m,, send) = 2
L, (my, recv) = 2
Ly (mp, recv) = 3
L, (m3;, send) = 3
Ls (my, send) = 4
Lz (m;, recv) = 5
L, (mg, recv) =5
L, (ms;, send) = 6
L, (ms, recv) = x
L, (mg, send) = 7
L; (m;, send) = 8
Ly (m;, recv) = 9
Ls (mg, recv) = 10

i) Mola gival n TiunA Tou X; Av dev pTTopei va kabopioTei, atravtioTe “ayvwoTn’. (5%)

i) MNa Ta TapakdTw yeyovoTa, KUKAWOTE autd TTOU OUVERN TTPIV aTTO TO GAAO Kal €EnyroTe

OUVOTITIKA. Av Oev uTTopoupe va atropavBoupue, KUKAWOTE “ayvwaoTto”. (10%)

e Ly(my, send) L4 (ms, send) ayvwaTto
e L, (mj3, send) L; (my, send) ayvwaTto
e L3 (my, send) L; (ms, recv) ayvwoTo
e L, (mjs, send) L4 (me, send) dayvwaoTo
e L, (me, send) L1 (m7, send) ayvwaTto

Ofpa 2 (30%)

‘Exete éva dataset pe tweets TG popoeng

tweetId author status

otou tweetld 10 avayvwpioTIKO TNG €yypa®ng, author o xprioTng Tmou dnuocicuce 1o tweet
Kal status 1O TrEpIEXOUEVO TOu. 2TO twitter, kdmoia tweets eivar avadnuooieloeig
TTaAaidTEPWY PNVUPATWY (retweets). Ta retweets Eekivolv amd RT mou akoAouBeital ammd 1o
tweet Tou avadnuooicleTtal. MNa Tapadelyua:

263748 el professor oh bella ciao, bella ciao, bella ciao ciao ciao
324234 berlin RT oh bella ciao, bella ciao, bella ciao ciao ciao
645645 tokyo love is a good reason for everything to fall apart
567654 el professor sometimes what’s wrong is the only choice

345674 denver RT sometimes what’s wrong is the only choice

345674 rio RT love is a good reason for everything to fall apart
754564 tokyo RT sometimes what’s wrong is the only choice

235322 nairobi RT sometimes what’s wrong is the only choice

859234 el00052 taking Distributed Systems final, lol

XpnoipotroinoTte MapReduce yia va BpeiTe:



(a) To apiBuod Twv retweets yia kGBe status TTou €xel avadnuooieuTei TOUAGXIOTOV pia Qopd.
(10%) ZT10 TTaPAdEIyud pag To atmoTéAecua Ba ATav:

oh bella ciao, bella ciao, bella ciao ciao ciao 1
love is a good reason for everything to fall apart 1
sometimes what’s wrong is the only choice 3

(B) Na kaBe author, 1o status pe Ta mepioodTepa retweets. (20%) Z1o Tapddeyud pag 1o
atrotéAeopa Ba ATav:

el professor sometimes what’s wrong is the only choice

tokyo love is a good reason for everything to fall apart

E&nynoTe OAeg TIG AsiToupyieg AeKTIKA Kal dWOTE WEUBOKWAIKA. O WeudokwdIKag Ba TTPETTEN
va TrepihauBavel yia kdBe epyacia MapReduce Ti¢ ocuvapTtiosic map kal reduce oTtnv
TTOPAKATW HoPQr:

MAP (keyl, valuel): REDUCE (key2,list (value2)) :
//eneepyooia yia r&Oe //enefepyacia yia r&Oe
//<keyl,valuel> //<key2, list (value2)>
emit (key2,value?) emit (key3,value3)

Opa 3 (20%)

Atropacilete va ypaweTte Tov OIKO 0a¢ aAyOpIOUO yia KATAVEUNUEVO QUOIBAio OTTOKAEIONS
yIaTi KOupaoTAKATE va TTPooTTadeiTe va KataAdBete aAyopiBuoug dAAwv. O aAyopiBuog
auTtdg UTTOBETEl OTI a) Ta BIKTUOKG KavaAia gival agioTmoTa Kal TTapadidouv Ta unvupoTa Pe
FIFO didraén kai B) o1 digpyaoieg dev armmoTuyyxdvouv. MNMapakdtw Sivetal n TepIypagr) Tou
aAyopiBuou TTou TpéxEl o€ KABe digpyaaia p;.

#1: On initialization
state := RELEASED;
cnt := 0;
for each process p;(j!=i) in the group
rcvy := 0;

#2: To enter the critical section
state := WANTED; cnt++;
for each process p;(j!=i) in the group,
Send a request to py with rcv; attached to it;
wait until (number of replies received = (N-1));
state := HELD;

#3: On receipt of a request from p; at p; (i!=j)

tmp rcv := rcv; value attached in the request from pj;
if (state = HELD)

queue the request from p; without replying;
else if (state = WANTED and tmp rcv < cnt)

queue the request from p; without replying;
else

reply immediately to pj;

rcvytt;

#4: To exit the critical section
state := RELEASED;



for each queued request,
//Say the request is from p;
Send a reply to pj;
rcvst+;

a) E¢aoalilel o TTapatrdvw aAyopiBuog liveness; Av n amrdvrnon ivai vai, amodeiéte 10. Av
Ox1, dwaoTe £va TTapddelyua o1Tou dev e€ac@aliletal liveness.(10%)

B) E¢aocpaAicel o Trapatrdvw alyoépiBuog safety; Av n amrdvrnon givai vai, amodeiéte 10. Av
Ox1, dwoTe éva Tapddeypa otTou dev e€aopalideTal safety.(10%)

Oépa 4 (25%)

OtwpnoTe Ta TOPaKATW XpovotTpoypduuarta. Ri(X) onuaiver 611 n docoAnyia Ti diafdder 1o
oedopévo X, evw Wi(X) anuaivel 611 n docoAnyia Ti ypdgel 1o dedopévo X.

S1: Ri(A), Wy(A), W4(B), Rx(C), Wx(B), R4(C), Rz(C), W(C)

S2: Ry(B), Wx(A), Ri(A), R3(A), W1(B), Wy(B), W3(B)

MNa kaBéva atmd auTtd aTTavinoTe OTIG AKOAOUBEG EpWTACEIG KAl £ENYNOTE:
i) Eival To xpovotrpoypauua oeIplako;

ii) Eival To xpovoTrpdypaupa O€IpIOTTOINCIUO;

iii) Eival To Tpéypapua ogIpIoTTOIRCINO CUYKPOUOEWYV;

iv) 'Exel To xpovoTrpoypauua dirty read;

v) ‘Exel To xpovotrpdypappa lost update;



