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HY586 - Katavepnuévog Yroroyiopnog
Awwaokovoa: Iavayiota ®Patovpov

3" et Aoki6eV

IpoBeouio Hopdooong: Asvtépa 7/112/09, oro udbnua

Aoxknon 1

1. E&nynote mov Ba vrnpye poPAnpa oty amddelén opfotntag tov aiyopifupov
UnboundedSnapshaty agaipodcape 1o medio tagand kabe kotoympnti R, kabdg kot tov
KOSIKO TOL 0popd T0 TEdi0 anTd amd Tov adkyoptdpLo.

2. Consider a modification of the UnboundedSnapshymirithm in which process picrements Rtag
when it performs a scan operation, as well as vitherforms an update operation. (The val and
view fields of register Rare not changed, and the embedded scan opemition modified in any
way.)

Is the modified algorithm still correct? Either peothat it is or give a counterexample execution.
Assume that the increase oftRg by ps SCAN is performed just before the SCAN returires. (
after the computation of the vector that the SCANIMS).

3. i) ®ewpnote v €&\ Taparrayn Tov akyopiBuov UnboundedSnapshot:

SCAN a6 ) diepyooia p:

UPDATE oto tpfjpa A pe Tiun V: repeatedly execute set of reads, in each of which a
increment ps tag; registersk, ..., R, are read until see:

write(R, <v, tag, rview>); 1. either the same values in,R.., R, in two consecutive
view := SCAN; . sets of reads (then, return the vector of the ieddi$
write(R,<v, tag,view>); of Ry, .., Ry read during the second set of reads), o

2. three different values in some registe(rBturn the
view field of R read the third time);

Eivar 0 moapoméve olydpifuog cmotn viomoinon evog snapshot objecv vat, mapovciiote
amOdEEN, oV OYL TOPOLGLACTE OVTITUPASELYLLO GTO OO0 VO KATAGTPUTNYEITAL 1] GLUVETELD TOL
aiyopifuov.

i) ®ewpnote v e&Ng Taporrayn Tov akyopiBpov UnboundedSnapshdiny ékdoon avtn, kdbe
Kooy wpnhg Tepéyet ektog and to tag fieldkon éva sq field (sequence numbeiv cuvodevet To
view field ka1 exppalel to sequence humbesv diavocuatog View mov givor anodnkevuévo otov
katayopn R.

Eivar 0 moapomdve olydpifuog cmotn viomoinon evog snapshot objecv vat, mapovcidote
amodelln, av Oyl TOPOLGLACTE AVTITUPASELYLLO GTO 0010 VO KATAGTPOTIYEITAL 1) GUVETELD TOV
aAyopifuov.
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UPDATE oto tunipa Aj pe tiun V:
increment ps tag;

write(R, <v, tag, rview, R.sq>);
view := SCAN;

write(R,<v, tag,view, tag>);

SCAN a6 ) diepyooia p:
repeatedly execute set of reads, in each of wHickgisters
Ry, ..., R, are read until you see:

1. either the same values i, R., R, in two consecutive set
of reads (then, return the vector of the val fietifs
Ry, .., Ry read during the second set of reads), or
2. three different values in some registe(l& sq be the
value of Rsq read the'time, and let tag be the
value of Ri.tag read thé3ime)
If (sq >=tag ) then
return the view field of;Read the third time;
else continue; // with the repeated sets afsea

172}

i) ®a Ntav o aAydpBpog tov epwTaTog i) cwotdg av 1 evioin “If (sq >= tag) then'stov kdduka
¢ SCAN avtikatactadei and v “If (sq == tag) then”;

Aoknon 2

Oeopnote £vo OTOUIKO OTLYHOTUO UVAUNG TO OMO{0 EMTPEMEL TNV EKTEAEON HLOG HOVO
Aertovpyiag SCAN kébe ypovikn otiypn (dnAadn dev emttpémetar vo. givol TePIoGOTEPES OO
o SCAN evepyég Tavtdypova). Zag divetar 1 ToPAKAT® VAOTOINGT EVOG TETOLOV OTOUIKOD
oTlypotumov pvnung (atomic snapshot).

shared registers seq, V[m]pc]; // initially, seq= 0, V[1][j] = £ xea V[i][j] = null, 1§<m, ¥i>1
void UPDATE(int j , value v) { value * SCAN(void) {
/I UPDATE ¢ cvovictadoog | ue v i V value a[m];
int Iseq; int Iseq, [;
Iseq = seq; Iseq = seq + 1;
Vilseq][i] = v; seq = Iseq;
} forj=1tomdo
k = Iseq;
repeat {
k=k-1;
afl] = VIKIGL;
} until (@[j] = NULL);
return a,;
}

H viomoinom ypnoonotel £vav 163140TATO VKA HE UN-TETEPACUEVO TANOOG YPOUUDV Ko
m otAeg (pia Yo KaOe cuVIGTOGCQ).

Ymv viomoinon avt, kabe @opd mov ekteleitor o SCAN avédvetar €vag peTpnTng
(sequence numbery, omoiog amobnkeveTon cTov Kataywpnt Seq.Ilapatnpiote 6TL 0 Seq
eyypaopetar povo amd SCANS kot dwafaletanr pévo and UPDATES. Agov pio povo SCAN
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elvar evepyn kabe ypovikn otiypr], n okolovbio TwmvV mov oamobnkevoviar 6To Seq eivat
av&ovoa kot kG0s SCAN yapaxtpiletor amd To Sequence numbebv eyypdaeel 6to Seq.

Muw UPDATE Uotn cvvictoca Aj pe Tipn V €yypAaQEL T V € KATO0V 0O TOVG KATOYMPNTEG
™¢ 6TNANG | Tov mivaka V. H ypapur tov V oty omoia tpénet va ypayel n U kabopiletar amod
mv T mov n U diPace otov seq dnradn ot SCANS kabopilovv mov Ba ypdyouvv ot
UPDATEYS).

Mo SCAN S,n onoia ypaeet S oto Seq,dtaBalet, yia kabe |, TOVC KOTOY®PNTEG TG OTAANG |
EekvavTtag amd avtov g Ypouung S-1 mpog youniotepeg ypouués. H S emotpéeet yio
ocwvictdoa j v tpdtn Tiun # NULL mov Bpiokel og awtodc TOUC KaToy®pnTéc.

Amodeilte OTL M| TOPATAVEO LAOTTOINGM €lvol (oL COGTH] VAOTOINGT OTOUIK®OV GTUYUIOTUTOV.
[T ovykekpyéva, tomobetnote onueia oeplomoinong otig SCAN kot otig UPDATE kot
amodei&te 0t (1) yuo kébe Aertovpyio o onueio ceplonoinong g sivarl péco 6To daoTNUA
ektéleong g, kabhg kot (2) twg ot SCAN emoTPEPOVY GLVETT SLOVOCUATO TILDV.
Hapamipnon: Eivor onuoavtikd oty anddetén g opbottag tov adyopibuov nog poévo wo SCAN pmopei va
elvan evepyn kdOe ypovikn oTLypn.



