Serializable

Conflict Serializability
(ALEveEn oslplomonoLetnTag)

(Av pa armo Tig eVIoAEG Twv duo cuVaAAOYWVY TTOU ekTeAoUvTaL TApAAANAQ, elval write TOTE €xw
conflict-61évegn).

n If aschedule S can be transformed into a schedule $° by a series of swaps of non-conflicting
instructions, we say that S and S” are conflict equivalent (LooSUvapa wg npog TG SLeVEEELS).

n  We say that a schedule S is conflict serializable (ogiplonolotpo w¢ tpog tig Sievegerq) if it
is conflict equivalent to a serial schedule

n Aschedule is conflict serializable (oglplonowoyLo wg npog tig dievé€erg) if and only if its
precedence graph (ypadnua nmpotepatodtntag) is acyclic.

Recoverable — Cascadeless

XpovoSiaypdappata pe Suvatotnta Arntokatdotoong / Xwpic SLadoxtKEG avapEoelg

n Recoverable schedule — if a transaction T; reads a data item previously written by a
transaction T;, then the commit operation of T; (6nA autr¢ tou £ékave to write) must
appear before the commit operation of T;.

n ‘Eva xpovodSiaypappa §gv €XeL SUVATOTNTA AMOKATACTOONG AV LA ATTO TG CUVAAAQYEG TOU
EXEL TLAPEL TILEC YLa KATtOLa Se60EVA TTOU pLa AAAN cuvaAAayn Ta EXEL AVALPEDEL.

n Cascadeless schedules — for each pair of transactions T; and T; such that T; reads a data
item previously written by T;, the commit operation of T; (6nA autig movu £kave To write)
appears before the read operation of T;.

n Emopévwg ta Cascadeless schedules eivat umtooUvola twv Recoverable schedules
n A database must provide a mechanism that will ensure that all possible schedules are both:
n Conflict serializable (oglplonoliolpa we mpog TG SleveeeLg).

n Recoverable and preferably cascadeless (ue Suvatotnta Amokataotacng Kot
TIPOTLUWVTOL XWPIC SLASOXIKEG avVaLPEDELS)

The Two-Phase Locking Protocol
MNpwtdkoAAo KAeldwpatog Avo Pacswv

n This protocol ensures conflict-serializable schedules (xpovoSiaypdupata oelplonotoLa we
TPOG TLG SLEVEEELG).



n Phase 1: Growing Phase (Ddon avantuéng)
I Transaction may obtain locks
I  Transaction may not release locks
n  Phase 2: Shrinking Phase (bdon cuuntuéncg)
I  Transaction may release locks
I Transaction may not obtain locks

It can be proved that the transactions can be serialized in the order of their lock points (onueia
kKAeWbwpaTog) (i.e., the point where a transaction acquired its final lock = this is the end of the
growing phase of the transaction).

Two-phase locking does not ensure freedom from deadlocks.

Ma tnv anoduyn adle§odou unopel va Xpelaotel va yivel Stadoyikn avaipeon otav
akoAouBoU e To MPWTOKOAAD KAELSWHATOG U0 pAcEWV. OL SLASOXIKEG AVOLPECELG LITOPOUV Val
anodeuxBolv pe To avotnpo (strict) mpwtokoAAo KAsWbwpatog duo dpacswv (dnA ta
OIOKAELOTLKA KAELSWLATA VO KpaToUvTat £wG va eKTEAECTEL N cuvalAayn 6nA va yivel commit).
(o€l 667).

To gvdelexéc (rigorous) mMPwTOKOAAO KAELSWUATOG 5U0 HACEWV ELvalL KOO TILO LUOTNPO KABWC
emPBAAeL OAa ta KAELSwpOTa va Kpatouvtal éwg va eKteAeoTel n cuvaAdayn 8nA va yivet commit




