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Deadlock

A deadlock 1s a condition where two or more transactions are waiting indefinitely for one
another to give up locks. Deadlock Is said to be one of the most feared complications in DBMS as no
task ever gets finished and is in waiting state forever.

For example: In the student table, transaction T1 holds a lock on some rows and needs to update some
rows in the grade table. Simultaneously, transaction T2 holds locks on some rows in the grade table and
needs to update the rows in the Student table held by Transaction T1.

Now, the main problem arises. Now Transaction T1 is waiting for T2 to release its lock and similarly,
transaction T2 iIs waiting for T1 to release its lock. All activities come to a halt state and remain at a
standstill. It will remain in a standstill until the DBMS detects the deadlock and aborts one of
the transactions.
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Figure: Deadlock in DBMS

Deadlock Avoidance

o When a database Is stuck in a deadlock state, then it Is better to avoid the database rather
than aborting or restating the database. This Is a waste of time and resource.

o Deadlock avoidance mechanism is used to detect any deadlock situation in advance. A
method like "walt for graph" Is used for detecting the deadlock situation but this

method Is suitable only for the smaller database. For the larger database, deadlock
prevention method can be used.
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Deadlock Detection

In a database, when a transaction waits indefinitely to obtain a lock, then the DBMS should
detect whether the transaction is involved in a deadlock or not. The lock manager maintains a
Wait for the graph to detect the deadlock cycle in the database.

Wait for Graph

o This Is the suitable method for deadlock detection. In this method, a graph Is created
based on the transaction and their lock. If the created graph has a cycle or closed loop, then
there Is a deadlock.

o The wait for the graph Is maintained by the system for every transaction which Is waiting
for some data held by the others. The system keeps checking the graph if there Is any cycle
In the graph.

'Y X KA

The wait for a graph for the above scenario is shown below:

Wait for Lock (Rq)

Wait for Lock (R3)
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Deadlock Prevention

o Deadlock prevention method is suitable for a large database. If the resources are allocated
In such a way that deadlock never occurs, then the deadlock can be prevented.

o The Database management system analyzes the operations of the transaction whether
they can create a deadlock situation or not. If they do, then the DBMS never allowed that
transaction to be executed.

Wait-Die scheme

In this scheme, If a transaction requests for a resource which is already held with a conflicting
lock by another transaction then the DBMS simply checks the timestamp of both transactions. It
allows the older transaction to wait until the resource is available for execution.

Let's assume there are two transactions Ti and Tj and let TS(T) Is a timestamp of any
transaction T. If T2 holds a lock by some other transaction and T1 is requesting for resources
held by T2 then the following actions are performed by DBMS:
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1.Check if TS(Ti) < TS(Tj) - If Ti is the older transaction and Tj has held some resource, then
Ti 1s allowed to wait until the data-item is available for execution. That means if the older
transaction iIs waiting for a resource which is locked by the younger transaction, then the older
transaction is allowed to wait for resource until it is available.

2.Check If TS(Ti) < TS(Tj) - If Ti i1s older transaction and has held some resource and if Tj Is
waiting for it, then Tj is killed and restarted later with the random delay but with the same
timestamp.

Wound walit scheme

o In wound wait scheme, If the older transaction requests for a resource which is held by the
younger transaction, then older transaction forces younger one to Kill the transaction and
release the resource. After the minute delay, the younger transaction is restarted but with
the same timestamp. If the older transaction has held a resource which is requested by the
Younger transaction, then the younger transaction is asked to wait until older releases it.
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Features of deadlock in a DBMS:
o Mutual Exclusion: Each resource can be held by only one transaction at a time, and other
transactions must wait for it to be released
o Hold and Wait: Transactions can request resources while holding on to resources already
allocated to them.

o No Preemption: Resources cannot be taken away from a transaction forcibly, and the
transaction must release them voluntarily.

o Circular Wait: Transactions are waiting for resources In a circular chain, where each
transaction Is waiting for a resource held by the next transaction in the chain.

o Indefinite Blocking: Transactions are blocked indefinitely, waiting for resources to
become available, and no transaction can proceed.

o System Stagnation: Deadlock leads to system stagnation, where no transaction can
proceed, and the system Is unable to make any progress.

o Inconsistent Data: Deadlock can lead to inconsistent data If transactions are
unable to complete and leave the database In an intermediate state.

o Difficult to Detect and Resolve: Deadlock can be difficult to detect and resolve, as it

may Involve multiple transactions, resources, and dependencies.
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Disadvantages:

o System downtime: Deadlock can cause system downtime, which can result in loss of
productivity and revenue for businesses that rely on the DBMS.

o Resource waste: When transactions are waiting for resources, these resources are not being
used, leading to wasted resources and decreased system efficiency.

o Reduced concurrency: Deadlock can lead to a decrease In system
concurrency, which can result in slower transaction processing and reduced throughput.

o Complex resolution: Resolving deadlock can be a complex and time-
consuming process, requiring system administrators to intervene and manually resolve the
deadlock.

o Increased system overhead: The mechanisms used to detect and
resolve deadlock, such as timeouts and rollbacks, can increase system overhead, leading to
decreased performance.
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Thank You
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