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Algorithm
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Enque Operation
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Deque Operation
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Is the algorithm correct ?

What does it mean for a concurrent algorithm to be correct ?
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Linearizability :

Some definitions :

Objects and methods :

Method invocations are divided
into two distinct parts:

1 the invocation
Example - q.Enqueue(x)

2 the response
Example - q.OK()

Event -
Example - A.p.E(x) or A.q.OK()
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history -
A.p.E(x), B.p.D(), B.p.Ok(x)
Sequential history -
example- [A.p.E(x),A.p.Ok()] or [A.p.E(x).A.p.Ok(),A.p.E(y)]
Pending invocation -

Complete history -
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Subsequence History
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Equivalent Histories

Linearizability-

History H is linearizable if it can be extended to history G so that G
is equivalent to legal sequential history S where ->G (subset
sign)->S

G is same as H without pending invocations.
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Example

Figure: H

Figure: H’
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Figure: H’

Figure: S
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Identifying Linearization point is difficult

it is difficult or even impossible to
statically determine all linearization
points.

Linearization points differ
depending on the execution history.

Example ??
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Example
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A correct (i.e., linearizable) concurrent queue:

must not allow dequeuing an element that was never enqueued

must not allow the same element to be dequeued twice

must not allow elements to be dequeued out of order; and

must correctly report whether the queue is empty or not
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Thankyou
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