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(57) ABSTRACT

A computer system maintains identifiers that identify
changed blocks of virtual machine (VM) storage. The com-
puter system accesses a stable VM checkpoint comprising a
restorable VM image at a time, and that stores a represen-
tation of data of at least one block as it existed at the time.
The computer system converts the checkpoint to a reference
point. Reference point information is transferable with the
VM, such that if the VM is moved to a different computing
system, any data identified by the reference point is recov-
erable. The conversion includes querying the storage to
determine an identifier corresponding to the block of the
checkpoint at the time, storing this identifier as a part of the
reference point, and releasing the representation of the data
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of the block from the checkpoint. The computer system then
uses the reference point to identify changes in the blocks of
the storage since the time.
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Access Stable Virtual Machine Checkpoint That Includes
Underlying Data Stored In Data Storage

Query Data Storage To Determine Data Storage Identifiers That
Reference The Point In Time Associated With The Checkpoint

Store Determined Data Storage Identifiers
As Virtual Machine Reference Point

Figure 2

300

P

Establish Stable, Unchanging State Within Virtual Machine

Access Previously Generated Reference Points To Identify
Differences In Virtual Machine State

330 ~

Replicate Differences In Virtual Machine State Between Current Stable
State And Selected Past Stable Point In Time

Fioure 3
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