
DATA BASES 2
EXERCISE SESSION

MARCO ABBADINI
marco.abbadini@unibg.it

UNIVERSITÀ DEGLI STUDI DI BERGAMO

2023 OCT 24-25



SCHEDULE CLASSIFICATION



EX. 1

Classify the following schedule:

𝑟1(𝑥) 𝑟4(𝑥) 𝑤4(𝑥) 𝑟1(𝑦) 𝑟4(𝑧) 𝑤4(𝑧)
𝑤3(𝑦) 𝑤3(𝑧) 𝑤2(𝑡) 𝑤2(𝑧) 𝑤1(𝑡) 𝑤5(𝑡)

If possible, add, remove or move one action in order to change
the class of the schedule
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EX. 2

Classify the following schedule

𝑟4(𝑥) 𝑟2(𝑥) 𝑤4(𝑥) 𝑤2(𝑦) 𝑤4(𝑦) 𝑟3(𝑦) 𝑤3(𝑥) 𝑤4(𝑧)
𝑟3(𝑧) 𝑟6(𝑧) 𝑟8(𝑧) 𝑤6(𝑧) 𝑤9(𝑧) 𝑟5(𝑧) 𝑟10(𝑧)

Serial?
CSR?
VSR?
2PL-strict?
2PL?
TS-mono?
TS-multi?
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EX. 3

Classify the following schedule

𝑤4(𝑥) 𝑟2(𝑥) 𝑤2(𝑦) 𝑤4(𝑦) 𝑤3(𝑥) 𝑤4(𝑧)
𝑟3(𝑧) 𝑟6(𝑧) 𝑟8(𝑧) 𝑤9(𝑧) 𝑤5(𝑧) 𝑟10(𝑧)

Serial?
CSR?
VSR?
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DISTRIBUTED DEADLOCK:
OBERMARCK ALGORITHM



EX. 1

Consider the following waiting conditions:

𝑁𝑜𝑑𝑒𝐴 ∶ 𝐸𝐷 → 𝑡1, 𝑡1 → 𝑡2, 𝑡2 → 𝐸𝐵
𝑁𝑜𝑑𝑒𝐵 ∶ 𝐸𝐴 → 𝑡2, 𝑡2 → 𝑡4, 𝑡4 → 𝐸𝐶
𝑁𝑜𝑑𝑒𝐶 ∶ 𝐸𝐵 → 𝑡4, 𝑡4 → 𝑡3, 𝑡3 → 𝐸𝐷
𝑁𝑜𝑑𝑒𝐷 ∶ 𝐸𝐶 → 𝑡3, 𝑡3 → 𝑡1, 𝑡1 → 𝐸𝐴

Indicate weather there is a deadlock
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EX. 2

Consider the following waiting conditions:

𝑁𝑜𝑑𝑒1 ∶𝐸2 → 𝑡1, 𝑡1 → 𝑡2, 𝐸3 → 𝑡2, 𝑡2 → 𝑡3, 𝑡3 → 𝐸2, 𝐸2 → 𝑡4,
𝑡4 → 𝑡3

𝑁𝑜𝑑𝑒2 ∶𝐸1 → 𝑡3, 𝑡3 → 𝑡5, 𝑡5 → 𝑡6, 𝑡6 → 𝐸3, 𝐸3 → 𝑡7, 𝑡7 → 𝑡6,
𝑡9 → 𝑡4, 𝑡4 → 𝐸1, 𝑡1 → 𝐸1

𝑁𝑜𝑑𝑒3 ∶𝐸2 → 𝑡6, 𝑡6 → 𝑡8, 𝑡8 → 𝑡2, 𝑡2 → 𝐸1, 𝑡7 → 𝐸2
Indicate whether there is a distributed deadlock
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HIERARCHICAL LOCKING SCHEME



EX. 1

Consider the following schedule occurring on a system with
hierarchical lock over a hierarchy where 𝑃𝑎𝑔𝐴 contains tuples 𝑡1
and 𝑡2:

𝑟1(𝑃𝑎𝑔𝐴), 𝑤2(𝑡1), 𝑤1(𝑡2)

Show the sequence of lock, unlock, lock escalation, and lock
downgrade requests for transactions 𝑇1 and 𝑇2, taking into
account that the schedule has to be 2PL.
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EX. 2

Given the schedule:

𝑟1(𝑥) 𝑟2(𝑥) 𝑟3(𝑦) 𝑤3(𝑦) 𝑤1(𝑥) 𝑤2(𝑦)

show the sequence of lock and unlock requests produced by the
transactions in a 2PL execution, in a system providing the locks
SL, UL and XL (where UL is the Update Lock)
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