Transaction Processing

PS5 116
Introduction to Database Systems

Announcements (November 27)

% Homework #4 due this Thursday
% Project demo period starts on December 7

= Exch project geren Sl-minnte wichime and ¥

¥ YWatch for an amnail thizs weskend schaduling demo sloes
# Final exam on December 15

Review

&+ ACIDY

» Atomicty: TE's asc dither complctely done or not donc at all

= Comsistonoy: TE's shoold loawe the databasc in 2 comsistont statc

= Jzplation: TX's must bchare ax i thoy arc coooobed in iselatian

= Durahility: Effccts of committed T2X's arc eosilicot against fadloscs
# S0L tranzachons

-- Beginz implicitly

SELECT _;

UPDATE .z

ROLLBACK | COMNIT;




Concurrency control

# Goal: ensure the “I" (isolation) in ACID

I T,
readl4); scad{A);
wnitc{Ad); write{Ad);
rcad( B}, rcad{C);
wntc{E)y; wratc{C;
Commit; cammik;

Good versus bad schedules
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Serial schedule

% Execute transactions in order, with no intetleaving

of operations

" T, (), Ty wld), T,clB). Tywl(B), Tycld), Ty weld),

Lo-0(C). Tyw)

. T,.o(d), Tyweld), T,olC), TywelC), Tpcld), Tyld),
Ly.elD), T'y.wl(8)

F Izolation achieved by defznition!

% Problem: no concurrency at all

% Question: how to reorder operations to allow more

COMouriency




Conflicting operations

% Two operations on the same data item conflict if at
least one of the operations iz a write

" (%) and w{¥) conllict
" (X} and (%) conflict
" X)) and wiX) contlict
" o(X) and (X} do not
" fw{X) and o/ ={Y) do not
% Order of conflicting operations matters
= E g i T o[} frecedes 7', el 4], then: conceptonlly, '
should precede T

Precedence graph

¢ A node for each transaction

& A direcred -EdEE- from T to 'I; if an operation of T,
precedes and conflicts with an operarion of 'I; in the
schedule
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Conflict-serializable schedule

% A schedule is conflict-serializable iff its precedence
graph has no cycles

¢ A conflict-serializable schedule s Equhr:a_]ent to somme
serial schedule (and therefore is “good™)

¥ In that seral scheduls, transactions are executed in the
topological ordar of the preced=nce graph

" You can gat to that seral schaduls by cepeatad]y
swapping adjacent, non-conflicting operations from
differ=nt transactions




