Transaction management: -
| O Transaction
0 ConcurrenCy control
O Recovery system
Transaction: : | N

0Oa transaction is an execution of a USEr program, and is seen by the
DBMS as a series or list of actions.

0O The actions that can be executed by a transaction include reads aﬁd .
writes of database objects, whereas actionsin an ordinary program could
involve user input, access to network devices, user interface drawing,

O Itis defined as a collection of opzrations that form a single logical unit of
work is called transaction. :

Eg: Select, commit, create etc,

The ACID Properties: A 'DBMS must ensure four important Properties of

transaction to maintain datq in the face of con>urrent access and System
failures,

O ACID is used to refer to tizese 4 properties. -

»

O I solation: Execuﬁon of one transaction is isolated from that of all
others. e B

O Drurability: 1fa transaction commits, its effects persist, if system failure .
occurs. R :

Y

inin Dub
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O without these properties, DBV ~s would be much less useful

Transaction access data using two operations.

O Read(x): which transfers deil:ai itemx from DB to a logical buffer
belonging to transaction that €xecute read operation.

O Write(x): which transfers dafa jtem x to DE from a logical buffer
belonging to transaction that executed write c ‘eration. '

O Eg: Transfer of 100 /-Rs from acceuat At accrune B
T1: Read {A)
A: =A-100;
Write (A); .
Rgéd (B);
B: =B+100;

Wadi (8

State diagram of Transaction

Restart or kill

Sranasaction/D. 5. Jagli
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O A transaction might commit after completing all its actions, or it could
, abo'rt (or be aborted by the DBMS) after executing some actions.

LI Atomicity means a trensaction executes when all actions of the
transaction are completed fully, or none are. 'I‘h1s means chere are no
part1a1 transactions, - '

O Atomic Transactions: & user can . ink of a transaction as always €ither
executing all its actions; or net executm any actions at all

1. Ore approach: D.DMS Iczs all actlons so that it can undo the
actlons of aboried transactions. : .- ‘

2. Another approach: chadcw Pages =~

Transaction Consistency ' ' B
0 “Consistency” - data.in DBMS 1s accurate in modeh.ng real wor'ld, follows
- integrity constraints. - ‘

O Consistency involves beginning a transartwn Wil R ccnsmtent’ )
database, and finishing witk ‘a ‘consistent’ databam

O For example, in a bank datapase, moa2r skovld uever be”c*‘eatcd”
ot”deleted” without an appropriate deposit o1 with drawaj Every
transaction should see a consistent da* alase. : -

a System checks ICs and if they fail, the trunsacha-l rolls back (l.e., is
aborted}

1. DBMS enforces some ICs de_ending on the ICS declaredi in
CREATE TABLE statements.

2. Beyond this, DBMS does ncf understand the semant.cg of the data.
{e.g., it does not understan ‘how the interest on a ba;xk account is -

computed).
Isolation N
O Multiple users can subm1t transactions,Each transactmn executes as if it

was runmng by itself.

93
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.} Concurrency ié éic’:iﬁéved by DBMS, Wh,m mterkaven gctiong
(reads/writes 01 DB objects) of various transactigns.

B Isolation ensures that a Lransactton can run 1ndependent]y, without
~ considering any side effects that ether concurrently running
‘transactions might have, :

00 Many techniques have been devel sped. Fall into two basic categories:

Pessimistic — don’t let problems erise in the first -r'lace

L Optmustlc asskinie conflicts are ra1 . "eal with them aﬁ‘er they
happen.

o

Durability - Recovering From a Cra~h

~ commits, the data should p<rsist in the database even if the system
- crashes before the cata is wri'ten to nc.i-v: at.‘e storage. ‘

O System Crash - short-ts.... memary lost
i Disk Crash - “stable” data lost

B Need back ups raid-te auicuse can hels <. roid this.

the database.

‘B Soms care must be 1.aken 10 handle th: case of a crash occumng
d‘unnd the recovery prozess!

Concurrency Control:

Isolation and Serializability

Scheduling Transactions: A scf Odule is a series of (possibly overlappmg)
transachons

. O Serial schedule: A schedule that does not mter]eave the actions of
dlﬂerent {ransac*ions.

- B ie., you run the transactions ser:ally (one at a time)

O Durability defines the persistence oi £ commit'2d data: once a transactlon_ |

'O At *he end all crrn:‘l“red ‘upc‘c es aia D_uj those updates are reﬂected in -

~—
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© Second schedule.

execution of the transactions.

£ Bauivalent schedules: For any database state, the effect dnd oulfpiat.of
executing the first schédule is identical to the effect of executing the

Anoﬁalies with Interleaved Execution

O Serializable schedule: A schedule that is equivalent to some serial

" With o serializable schedule you only see things that could kappen
in situations where you were mnning transactions one-at-a-time.

' Coflict Serializnble Schedules |

- O Two schedules are con’f]ictrequiv

some serial schedule."
So;ne Examples of Conflicts

‘A conflict exists when two transaction
of the accesses is a write.

1. lost update problem*
7 transfer 100 from Ato € R(A)

T: transfer §100 from Ato C: "R(A)
S: compute total balance for A and C:
3. nonrepeatable reads -

T transfer §100 from Ato C:

/
'

{1 Two operations conflict if they are by different trans_actions, they are on
the same object, and at least one of them is a write.

alent ifg_The'y involve the same actions of

the same transactions, and every pair of conflicting actions is ordered the
same way Schedule S is conflict serializable if S is conflict equivalent to -

s access the same item, and at least one

wia) | RG) (S

S: transfer §100 from Bto C: rB) wB (Rrc)) W

2. inconsistent retrievals problem (dirty reads violaie consistency)

Waj RC)  WC)
R(A) R(C)

RA) WA) R(C) WC

S: check balance and withdraw #100 from A: R(A) R(A). W(A)

3
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1. Avoid lost update _problem
T transfer $100 from A to C: R(A) W) R(C) w(C)
R(B) W(B) R(C) W(C)

)",'

S: transfer $100 from B to C:

0. Avoid inconsistent retrleL als problem

T transfer $100 from Ato C: R(A) wa)  RC) WO

RA) “ R(C)

-

S compute total palance for Aand C

3. Avoid nonrepeatable reads . , -
R(A) wia) RO WO . .
W(A)

T transfer $100 from A to C

‘S check balance and mthdraw $100 from A: R{A) R(A)

% A schedule that is not conﬂlct senahzabl

% The cyele in the graph reveals the problewi I
T2, and vice-versa. - :

The output cf Tl depends on

T1: R(A), W(A), - R(B), W(B)
T2: 'R(A), W(A), RB), W(B)
@ | “{T2.) Dependency graph
o B. | |

s
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