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well-formed Criteries
‘ 7 Schedule is legal
READ(A)
WRITE(A) ["] Transaction locks an attribute, if it wants to use it
READ(B)Y
WRITE(B)
READ(E)
WRITE(E) [¥ Transaction DOES NOT lock an attribute, if already done by itself

READ(B)
WRITE(E)

READ(A)
WRITE(A)

[7 Atthe end of a transation, attributes locked by itself are unlocked

Transactions are NOT well formed

[¥ Transaction DOES NOT unlock an attribute, if it was NOT locked by itself
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LOCK(A)
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LOCK(E)
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LOCK(C)
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UNLOCK(C)
LOCK(C)
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UNLOCK(AY
LOCK(A)
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UNLOCK(C)
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LOCK({C)
READ(C)
WRITE(C)
UNLOCK(A)
LOCK(A)
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UNLOCK(A)
UNLOCK(B)
UNLOCK(C)

Testovaci data

Testy serializovatelnosti
Protocol bez zamku:
schedule serial.txt



read(a)
action(a)
write(a)

read(a)

action(a)

write(a)
read(b)
action(b)
write(b)

read(b)

action(b)

write(b)

Zobrazeny vysledek

Schedule is serializable: {TD,T1}

@

m

schedule seriall.txt

read(a)
write(a)
read(b)
write(b)
read(b)
write(b)

read(b)
write(b)

read(a)
write(a)

Schedule is serializable: {T1,T0,73 T2}

schedule not serial.txt

read(a)
read(a)
write(a)

read(a)
write(a)

write(a)

Schedule is

NOT serial lizable!




Protocol se zamky:
schedule2.txt
testovani funkcnosti importu pro ruzne paznaky

loc K( A)
read(a)
1 ock(b)
read(b)
loc k (c)
rea d(c)
un lock(c)
lo Ck(c)
r ead(c)
wri te(a)
wr it e(c)
unl ock(a )
lo ck(A)
read( a)
unlock( ¢)
w rite(b)
lo ck(c)
rea d(c)
writ e (¢)
unlo ¢ k( a)
lock (a)
re ad(a)
wr ite(a)
un lock(A)
unlOck( b)
un I oc k(c)

Schedule is seralizable: {T2,70,71,T3}

T

schedule3.txt




LOCK(A)

READ(A)
LOCK(B)
READ(B)

LOCK(C)

READ(C)

WRITE(A)

WRITE(C)

UNLOCK(A)
LOCK(A)
READ(A)

UNLOCK(C)
WRITE(B)
LOCK(C)
READ(C)
WRITE(C)
UNLOCK(A)
UNLOCK(B)
UNLOCK(C)

LOCK(A)
READ(A)
WRITE(A)
UNLOCK(A)

LOCK(C)
READ(C)
UNLOCK(C)

LOCK(B)
READ(B)
UNLOCK(B)

Schedule is serializable: {T2,70,T1,T4 T3}

T4

schedule with locks.txt
Not well-formed

lock( a)

read(a)

write(a)

unlock(a)
lock(a)
read(a)
write(a)

lock(b)

read(b )

write(b)

unlock(b)
lock(b )
read(b)
unlock(A)
write(b)
unlock(b)

Vytvareni rozvrhu:
Bez prevence uvaznuti




transactions.txt

READ(A)

READ(C)

WRITE(A)

WRITE(C)

READ(B)

READ(A)

WRITE(B)

READ(C)

WRITE(C)

READ(A)

WRITE(A)

READ(C)

vysledek:

LOCK(A)

READ(A)
LOCK(B
READEB;

LOCK(C)

READ(C)

WRITE(A)

WRITE(C)

UNLOCK(A)
LOCK(A
READEA;

UNLOCK(C)
WRITE(B
LOCK(é))
READ(C)
WRITE(C)
UNLOCK(A)
UNLOCK(B)
UNLOCK(C)

S prevenci uvaznuti

transactions 2PL deadlock preventl.txt

s(A)
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x(a)

S(A)
X(B)
write(B)

X(B)
S(A)

LOCK(C)
READ(C)
UNLOCK(C)

LOCK(A)
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UNLOCK(A)
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WRITE(A)
UNLOCK(B)
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s prevenci uvaznuti
transactions 2PL deadlock prevent.txt
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X(B)
write(B)

X(B)
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read(A)
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ABORT
H(B)
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ABORT
WRITE(E)
(B}
ABORT
UNLOCK(A)
H(B)
ABORT
S(A) WRITE(A)
READ(A) UNLOCK(B)
®(A) (&)
WRITE(A) UMLOCK(A)
UNLOCK(A) s
READ(A)
X(a)
WRITE(A)
UNLOCK(B)
UNLOCK(A)
Ready

Stromovy protocol

not serial:

lock(d)

read(d)
unlock(d)
lock(b)
read(b)
unlock(b)
lock(h)
read(h)
lock(e)
read(e)
unlock(h)
unlock(e)
lock(b)
read(b)
unlock(b)
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serial:

lock(b)
lock(d)
lock(h)
unlock(d)
lock(e)
unlock(e)
lock(d)
unlock(b)
lock(b)
lock(e)
unlock(h)
lock(g)
unlock(d)
lock(d)
lock(h)
unlock(d)
unlock(h)
unlock(e)
unlock(b)
unlock(g)

dial
schedule tree protocol not serl
schedule tree protocol not ser

Testovani serializovatelnosti

diagram tree serializablel.gxl
schedule tree protocol serializablel.txt
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Tres Lock Pratacol | Execute Schedule | Tree Diagram | Simulate 4
Tree Lock Protocol Criteries

‘ [ Legality Condition - Tx LOCKs an attribute if wants to use it
LoCKD) 7 Legality Condition - Tx DOES NOT LOCK attribute if already DONE by some
READ(D)
UNLOCK(D) [7 Tx DOES NOT LOCK attribute if already DONE by ITSELF

LOCK(E)

READ(E) [7/ Tx DOES NOT UNLOCK attribute if it was NOT LOCKed by itself

UNLOCK(B)
LOCK(H) .
READ(H) [ at the end, attributes LOCKed by Tx are UNLOCKED

LOCKIE)

READ(E) [7 variable can be LOCKED by a Tx only if its PREDECER was LOCKed in that T
UMLOCK(H)

UNLOCK(E) [7 variable locked and unlocked by Tx T CAN'T be LOCKED again with T

Schedule is serializable

Bl o
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diagram tree serializablel.gxl
schedule tree protocol not serializablel .txt
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Tree Lock Protocol Criteries
‘ [7 Legality Condition - Tx LOCKs an attribute if wants to use it
LocK(D) [7 Legality Condition - Tx DOES NOT LOCK attribute if already DONE by some
READ(D)
UNLOCKI{D) [¥ Tx DOES NOT LOCK attribute if already DONE by ITSELF
LOCK(B)
READ(B) [7] T« DOES NOT UNLOCK attribute if it was NOT LOCKed by itself
UNLOCK(B)
LOCK{H) .
READ(H) [# At the end, attributes LOCKed by Tx are UNLOCKED
LOCK(T
READEIg [T variable can be LOCKED by a Tx only if its PREDECER was LOCKed in that T
UNLOCKIH)
LUNLOCK(T) [ variable locked and unlocked by Tx T CAN'T be LOCKED again with T
Schedule DOES NOT satisfy Lock tree protocol
Ready

Vytareni rozvrhu

diagraml.gxl
transactions TP okl .txt
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<Shift=: move the diagram
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WRITE(C)
LOCK(A) LOCK(A) LOCK(C)
READ(A) WRITE(A) READ{C)
LOCK(E) LOCK(C) UNLOCK(C)
WRITE(E) READ(C)
UNLOCK(A) WRITE(C)
UNLOCK(E) UNLOCK(A)
UNLOCK{C)
LOCK(A) L |
READ(A)
LOCK(C)
READ(C)
UNLOCK(C)
LOCK(E)
WRITE(B)
UNLOCK(A)
LOCK(A)
WRITE(A)
UNLOCK(B) -
Ready

Simulace vytvareni rozvrhu (s moznosti zadani zacatku posunutim transakci):

transactions 2PL deadlock preventl :
T0(0), T1(2), T2(3)
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R
i) 7y — i T T2 TZ* Tarr T2w =)
UNLOCK A e M) T
WRITE(E) S(a) Rts)
UNLOCK(A) READ(A) s(a)
nLocKk(a) (A) (@)
WRITE(A) iy
UNLOCK(B) %)
UNLOCK{A) s(A) A
READ{A) 3
R(AD
REORT
WRITE(B)
X(B)
ABORT
UNLOCK{A)
#(B)
ABORT
UNLOCK{A)
UNLOCK(B)
H(B)
S(A)
READ(A)
Nih
WRITE(A)
UNLOCK(B)
onLock{a)
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up Up up SIMULATE TILL THE END
DOWN DO DOWN SIMULATE STEP BY STEP

[ro [r2 B [rz B rz
S(A)
R(A)
s(a)
(B}
X(A)
X(B)
A)
READ(A)
X({A)
ABORT
WRITE(B)
X(B)
ABORT
UNLOCK(A)
(B}
ABORT
UNLOCK(A)
UNLOCK(B)
X(B)
S(a)
READ{A)
)
WRITE(A)
UNLOCK(B)
UNLOCK{A)
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Simulstion

Edit Tree Diagram  Tree Lock Protocal

Create Schedule-Tree LP

Deadlock Detection

(i a ER

DOWN DOWN DOWN SIMULATE STEP BY STEP
[ro fre B
=
S(A) 4= Final Schedule m
%(B) -
WRITE(B) O] 1w T1 Tz Tz** ek E
S(A) WILGrEre) S(A) | S(A)
R{A) UNLOCK(B) READ(A) ®(B)
MiA) #(B)
UMLOCK{A) WRITE(A) ABORT
UNLOCK(E) SLA)
UNLOCK(A) WRITE(E)
H(B)
ABORT =
R{A)
UHLOCK(AY
(B}
ABORT
KA
UNLOCK(E)
®(B)
UNLOCK(A)
S(A)
READ(A)
HiA)
WRITE(A)
UNLOCK(B)
UNLOCK(A)
[se]
Ready
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b -
N &

up uF up SIMULATE TILL THE END L]
[0 [rz [r2 [r2 [r2 frz
S(a)
%(B)
X(B)
ABORT
S(A)
WRITE(B)
%(B)
ABORT
R(A)
UNLDCK(A)
X(B) =
ABORT
%(8)
UNLOCK(B)
x(B)
UNLOCK(A)
S(a)
READ{A)
H(A)
WRITE(A)
UNLOCK(B)
UNLOCK(A)
)
Ready
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Lock Protocol s moznym posunem pocatecniho timestampu
transactions lock protocol.txt

Zachyceni deadlock:
transactions lock protocol deadlock.txt



