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Exercise 1

1- Verify whether or not the schedules are serializable

}S1 : R1A W1A  R2A  W2A
Ɓ T1ĄT2

}S2 : R2B W2B R1B W1B
Ɓ T2 ĄT1

}S1 : R1A W2A
Ɓ T1ĄT2

}S2 : R3B W1B R2C W3C
Ɓ T2ĄT3ĄT1
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Exercise 1

1- Verify whether or not the schedules are serializable

}S1 : R1A R3A  R3B  W3A  W3B  R2B
Ɓ T1ĄT3ĄT2

}S2 : R4D W4D  R1D  R2C  R4C W4C
Ɓ T2ĄT4ĄT1

}S1 : W1A c1 R3A R3B c3 W2B c2
Ɓ T1ĄT3ĄT2

}S2 : W2C c2 R4C R4D c4 W1D c1
Ɓ T2ĄT4ĄT1
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Exercise 1

2- Demonstrate that applying Distributed 2PL prevents non 
serializable schedules.

}S1 : R1A W1A  R2A  W2A

S2 : R2B W2B R1B W1B
Ɓ S1 : T1 waits for the last operation in S2
Ɓ S2 : T2 waits for the last operation in S1

}S1 : R1A  W2A

S2 : R3B W1B R2C W3C
Ɓ S1: T1 waits for W1B from S2

Ɓ S2: T3 cannot unlock until the end

Č Even locally on S2 not applicable!
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Exercise 1

2- Demonstrate that applying Distributed 2PL prevents non 
serializable schedules.

}S1 : R1A R3A  R3B  W3A  W3B  R2B

S2 : R4D W4D  R1D  R2C  R4C W4C
Ɓ S1: T1 waits for R1D from S2

Ɓ S2: T4 cannot unlock until the end

Č Even locally on S2 not applicable!

}S1 : W1A c1 R3A R3B c3 W2B c2

S2 : W2C c2 R4C R4D c4 W1D c1
Ɓ Local commit violate global 2PL protocols if they went through. At c1, 
ÔÈÅ ÌÏÃË ÏÎ ! ÃÁÎȭÔ ÂÅ ÒÅÌÅÁÓÅÄ ÓÉÎÃÅ 41On S2 has not yet claimed all of 
its locks
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Exercise 1

2- Demonstrate that applying Distributed Timestamp Protocol 
prevents non serializable schedules.

}S1 : R1A W1A  R2A  W2A

S2 : R2B W2B R1B W1B
Ɓ Z(T1)< Z(T2): So R1B performs a read on B which has been written to by 

a "later" transaction before (W2B)

}S1 : R1A W2A

S2 : R3B W1B R2C W3C
Ɓ Z(T1)< Z(T3), so W1B performs a write on B which has been read to by a 

"later" transaction before (R3B)
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Exercise 1

2- Demonstrate that applying Distributed Timestamp 

protocol prevents non serializable schedules.

}S1 : R1A R3A  R3B  W3A  W3B  R2B

S2 : R4D W4D  R1D  R2C  R4C W4C
Ɓ Z(T1)< Z(T4) < Z(T3), so R1D performs a read on D which has been 

written to by a "later" transaction before (W4D)

}S1 : W1A c1 R3A R3B c3 W2B c2

S2 : W2C c2 R4C R4D c4 W1D c1
Ɓ Z(T1) )< Z(T2) < Z(T3) < Z(T4) so W2B performs a write on B which has 

been read by a "later" transaction before (R3B). 

Ɓ The same problem occurs for W1D and R4D.
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Exercise 1

3- Check whether or not the schedules are rigorous

(Commits should occur before any conflicting operation!)

(i) Commits at the global end of a transaction 

Then all schedules are not rigorous, since conflict pairs exist 
before abort or commit

}S1 : R1A  W1A  R2A  W2A

S2 : R2B W2B R1B W1B

}S1 : R1A W2A

S2 : R3B W1B R2C W3C

}S1 : R1A  R3A  R3B  W3A  W3B  R2B

S2 : R4D  W4D  R1D  R2C  R4C  W4C




