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1. A clock is reading 10:27:54.0 (hr:min:sec) when it is discovered to be 4 sec fast. Explain
why it is undesirable to set it back to the right time at that point and show (numerically)
how it should be adjusted so as to be correct after 8secs have elapsed

Agv glvar koA tokTiky va yvpilovpe miow TO PoAOl €VOC GUOTHUOTOG WOALG
GULVEWONTOTOMGOLVE OTL TNyoivel O UTPOSTE omd TO KAvovikd Kt avtd yati oavtny 1
aAdayn etvor mBoavo va aAraEer T oepd tov yeyovoétwv oto cvotnua. ‘Etol av éva
YEYOVOS GUVEPT TPy akpPBAdS TV oAAayn Tov poroyol Kt éva cupuPel apéowms HETA TO
devtepo yeyYovog Ba paivetor 6to cvoTua va Exel cvuPel mpoto, yeyovog mov pmopel vo
EMNPEACEL TN AELITOLPYIO TOV GLUGTAUOTOS OV 1) GEWPE TOV TPOAVAPEPHEVTOV YEYOVOTOV
moilel Kamoo poro. ' va €xm oot Opa 610 cOoTUA PETA amd 8 sec Ba mpémel v a
aLEAVO TO POAOL TOL, pHE TO GO pLOUO omd OTL kovovikd, pe dAlo Adywo ov kdBe x
interrupts tpdcHetav Eva second 6to PorotL Topa Ba Tpémet vo TpocBitovy Hco.

2. A client attempts to synchronize with a timeserver. It records the round trip times and
timestamps returned by the server in the table below.

Round-trip (ms) Time (hr:min:sec)
22 10:54:23.674
25 10:54:25.450
20 10:54:28.342

Which of these times should it use to set its clock? To what time should it set it? Estimate
the accuracy of the setting with respect to the server’s clock. If it is known that the time
between sending and receiving a message in this system is at least 8ms, do your answers
change?

Oa ypnooroobvTay 0 HEYAADTEPOG amd Tovg YpOvoug (10:54:28.342) yio va tebel Tyun
010 poAdt. H véa i tov poAoytod Ba ftav 1 Ti Tov TeEAELTOIOL PoA0YLOD OTTMC gimayple
ovv 10 [Wod tov péomg dwpkeiog tov round trip, oniadn Oa Mrav: 10:54:28.(342+
(20+25+22)/3/2)= 10:54:28.(342+11,16) = 10:54:28.353. H axpifeio givar g t14ENG TOv
OEVTEPOAEMTOV 0OV TO PoAdL Ba 1ebel oe T koTd 166KATOGTA TOL OEVTEPOAETTOV
nePIMOv KPATEPT OO TOV timeserver. XTn cvyKekpluévn mepintmon o Ba pog emmpéale
ywti 0 pésog ypodvog round trip elvar icowg pe 22,3ms to omoio givol moAD peyoldtepo amd
70 8ms.

3. By observing a chain of zero or more messages connecting events e and e’ and using
induction, show thate — ¢’ = L(e) <L(e’)

I'vopilovpe ot
I. Ava ->B=L(a) <L)
2. Av a yeyovog amOGTOANG UNVOROTOG KOt B yeyovog Aqyng punvopatog tote La) <
L(B)
3. T 6ha ta Egyopiotd yeyovota o ko B L(a) = L(B)



Mo pe akolovBia ocovonmote yeyovotwv pe 0 unvdpoto eipocte mavioa oty 10t
depyaocia kot woyvet amod o (1)

Mo o akolovbio ocovonmote yeyovotov pe 1 pnvopa povo (2 amd ta yeyovota eivat:
YEYOVOG AMOGTOANG UNVOUATOC KOL YEYOVOS ANYNG UNVOIATOG ) 1oy Vel 0mtd To (2)
YnoBétm 6t 1oy0el Yo akorlovBieg ocovonmote yeyovotav pe Aydtepa amd v unvopoto
Oa deiEm 0Tt 1oyvEL V1o akoAlovBio Le 0GOVONTOTE YEYOVOTMOV LE V UNVOLLOTOL:

Mnopd va 6mhowm TV aKoAovdio avTh TV YEYOVOT®V 6To GNEl0 OOV £Xm TN V-100TN
OTOGTOAT UNVOLOTOG OTtOTE Bl £x® dvO VoaKolovBieg 6oV € — o f—> €’ Y1 TIG OTOlES
wyvet L(e) < L(a) ko L(B) < L(e’) amd vndbeon. Amd Tov TpOTO TOL GTAGAUE TNV
akoAovbia pe Pdon to (2) Exovpe o — P ko ened N oyEon «mponyeitayy opileton va givar
petaPatikn Exovpe € —>f kare — ¢’.

5. Problem 4 from the textbook

Eivon amapaitmro va €govpe unvopato emPePoioong oe kdbe prvopa av B€lovpe to
multicasting ta 010 pnvopaTe vo LTovY 6€ GEPE 6 OAOVS TOLG KOUPOVS. AlPOPETIKE oV
pag opkel ta punvopoata mov Ba @racovv otov kOpPo va elval oe oelpd tOTE OV
ypewlopoote unvopota emPefainonc.

6. Problem 7 from the textbook

Orav évag koppog Eekvaet pa dadikacio ekhoyns Oo propodce eKTOC 0o TO PVLLLL TOV
oTEAVEL Y10 TIG EKAOYEG va kdvel broadcast kot £va GAA0 VL 6€ OAOVG TOVS AAAOVG £TGL
0ot €xel EeKvNoet KL AN ymeoeopia va v dtakoyet. To kKakod pe avtd tov adyopipo
elvar 6t pmopel va dlaxomel po ymeogopio AMyo Tpv TNV 0OAOKANP®OT NG OTANDG O10TL
Gpyroe po GAA Kot £T61 VoL TAVE YOPEVO TOAAG unvopata. XNV Tepintwotn OUmg Tov ot
ymeopopiec apyicovv oyeddv poli tote Exovpe KEPSOG amd Tov aAydpBpo ovtd. Mia
devtepn Avon elvan dtav Evag KOUPOS Tpowbncetl éva Pnvoupo EKAOYNG Vo Taipver
npwtofovAia va tpowbncet £va amd o 600 unvopata.

8. Extend the definition of two-phase locking to apply to distributed-transactions. Explain
how this is ensured by distributed transactions using two-phase locking locally.

210 KAEWOOUA V0 PAGEMY O dPOLOAOYNTNG TPMTO TOLPVEL OAO TOL KAEWOLE TOV dEGOUEVOV
nov xpetdloviol o€ pia TPAOTN EAon mov ovopdleTal GAoT avATTLENG Kot DOTEPO GE LidL
deutepn @dom Vv @don ¢ ovppikvoong to agnvel. Otav €rovpe vo KAVOLUE e
KOTOVEUNUEVEG d0COANYieS apkel kKaOe docoAnyia va KAEWMOCEL TOMIKA TO O€00UEVO OTN|
OUVEYEWL M GLVETELDL TV OEOOUEVOV OAOKANPOL TOL GLOTNUATOC Bo EEQCEOAGTEL Amd
dAAovg Pnyovicpovg.



