Concurrency
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Concurrency

Three Concurrency Problems Lost Update Problem

. Lost update Transaction A time Transaction B

+ Uncommitted dependency

+ Inconsistent analysis RETRIEVE p t1 -
- t2 RETRIEVE p

UPDATE p t3 -
- t4 UPDATE p

- l -




Uncommitted Dependency Problem

Transaction A time Transaction B
- t1 UPDATE p
RETRIEVE p t2 -
- t3 ROLLBACK
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Uncommitted Dependency Problem

Transaction A time Transaction B
- t1 UPDATE p
UPDATE p t2 -
- t3 ROLLBACK

i | i

Inconsistent Analysis Problem

ACC1 =40 ACC2 =50 ACC3 =30
Transaction A time Transaction B
RETRIEVE ACC1: t1

sum = 40
RETRIEVE ACC2: t2
sum = 90 -
t3 RETRIEVE ACC3
t4 UPDATE ACC3:
30 -> 20
t5 RETRIEVE ACCH1
t6 UPDATE ACC1:
40 -> 50
- t7 COMMIT
RETRIEVE ACC3: t8

sum = 110, not 120

Locking

» Exclusive locks (X locks, write locks)

» Shared locks (S locks, read locks)




Compatibility matrix for lock types X and S
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Lost Update Problem

Transaction A time Transaction B
RETRIEVE p t1 -
(acquire S lock on p) -
- t2 RETRIEVE p
- (acquire S lock on p)
UPDATE p t3 -
(request X lock on p) -
wait t4 UPDATE p
wait (request X lock on p)
wait wait
wait wait

Uncommitted Dependency Problem

Transaction A time Transaction B
t1 UPDATE p
(acquire X lock onp)

RETRIEVE p t2 -
(request S lock on p) -

wait t3 COMMIT/ROLLBACK

wait (release X lock on p)
resume : RETRIEVE p t4

(acquire S lock on p)

Uncommitted Dependency Problem

Transaction A time Transaction B
t1 UPDATE p
(acquire X lock onp)

UPDATE p t2 -
(request X lock on p) -

wait 3 COMMIT/ROLLBACK

wait (release X lock on p)
resume : UPDATE p t4

(acquire X lock on p)




Inconsistent Analysis Problem

ACC1 =40 ACC2 =50 ACC3 =30 Dead Lock
Transaction A time Transaction B
RETRI-EVE ACC1: 1 f
ire S lock on ACC 1 - o a . ] ' ' o
(acquire S ook ACC i - ABNTSNAAY transactions ANEL19%N75 lock
RETRIEVE ACC2: 2 - Janadiandgnaanis uazaehan1esalvanes
(acquire S lock on ACC2) u
sum = 90 - .
: t3 RETRIEVE ACC3 ilame lock
(acquire S_Iock on ACC3)
t4 UPDATE ACC3: « Dead lock @1aLtAANL transaction N1ANIIFAN
(acquire X lock on ACC3) o
30->20 transactions 1@
t5 RETRIEVE ACCH1
(acquire S lock on ACC1)
t6 UPDATE ACC1:
(request X lock on ACC1)
- wait
RETRIEVE ACC3 : t7 wait
(request S lock on Acc3) t8 wait

wait wait




