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300
< Perform system initialization. >
I Vs 302

Generate system data structures during system
initialization and store in first level memory device.

y

). 304

For each of the generated data structures indicated as demote
after initialization, copying the generated data structures to the
lowest level memory device (e.g., third level) and remove from

the first level memory device.
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< Process access request (read/write) for single copy case.
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Go to Figure 11 for non-swappable
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Yes 406
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device? device.
No 412 i

Remove data structure from lower
level memory device and update
device pointer to indicate first level
memory device.

Copy the data structure from a
lower level memory device to >
the first level memory device.
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< Initiate memory management for single copy case. >

502

Is free
space in first level memory
device below a memory
threshold?

504
Select data structures in the first level memory device
indicated as swappable having lowest access counts that
satisfy a free space amount.
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Copy selected data structures to lower level memory devices, remove
the copied data structures from the first level memory device, and F|G hH
update device pointers to indicate lower level memory devices.
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< Process access request (read/write) for multiple copy case.

FIG. 6
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Is Go to Figure 11 for
accessed data structure non-swappable or

swappable? demote after initialization

access management.
Yes 606
Increment the access count.
608 610
Is data structure Perfo_rm access request
in first level memory at first level memory
device? device.
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Copy the data structure from a lower level
memory device to the first level memory device.
! 614
Update device pointer to point to first level memory device.
! 616
If access request an update, update data structure in first and lower level memory device.
! 618
Determine lower level memory device having a lowest level
threshold exceeding the data structure access count.
|
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Copy data structure i from the lower level
memory device having the data structure i to
the determined lower level memory device
having the determined lowest level threshold.

] 624

data structure i in the
determined lower level memory
device?
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Update device pointer for data structure
i to point to lower level memory device

Remove the data structure i from the
lower level memory device from

including data structure i.

which the data structure is copied.
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< Initiate memory management for multiple copy case. >

Is free
space in first level memory
device below a memory
threshold?

~ 104

Select data structures indicated as swappable in the first level memory
device having lowest access counts that satisfy a free space amount.
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( For each selected data structure i, do: \
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Determine lower level memory device having a lowest level
threshold exceeding the data structure access count.
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Copy data structure i from
the first level memory device
to the lower level memory
device having the determined
lowest level threshold.

! 114 L

Remove the data structure i from the first level memory device. |«

data structure i in the
determined lower level memory
device?

il 716

Update device pointer for data structure i to point to lower
level memory device including data structure i.
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Go back to block 706 for next data structure F|G 7
L until all selected data structure processed. ) :
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< Process access request (read/write) for multiple copy case with update count. >
804

Go to Figure 11 for
non-swappable
access management.

accessed data structure
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+Yes 806
Increment the update count if write or read count if read.
808 810
Is data structure Yes Perform access
device? memory device.
812
Copy the data structure from a lower level memory device to the first level memory device.
\ 4 /a 814
Add device pointer to point to first level memory device.
Is access update or read? Read
< Update 818
Update data in first and lower level memory device.
! 820
Determine lower level memory device having a lowest level |

threshold exceeding the data structure update count.
|

824
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Is data
structure i in the determined
lower level memory
device?

Copy data structure i from the lower level
memory device having the data structure i o
the determined lower level memory device
having the determined lowest level threshold.

828
Update device pointer for data

| 826
Remove the data structure i from the

structure i to point to lower level <
memory device including data structure i.

lower level memory device from which
the data structure is copied.
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<Initiate memory management for multiple copy case with update count.>
902

Is free
space in first level memory
device below memory
threshold?

904

Select data structures indicated as swappable in the first level memory device
having lowest update counts up until a free space amount is satisfied.

v 906
( For each selected data structure i, do:
v V- 908

Determine lower level memory device having a lowest level
threshold exceeding the data structure update count.

' 912

Copy data structure i from
the first level memory device
to the lower level memory
device having the determined
lowest level threshold.

data structure i in the
determined lower level memory
device?

Yes 7 914 I_‘_|
Remove the data structure i from the first level memory device.

v

Update device pointer for data structure i to point to lower | 916
level memory device including data structure i.

T 918
LGo back to block 906 for next data structure until all selected data structure processed. )

920 922

Select data structures indicated as
swappable in the first level memory _.< )
device having lowest read counts up
until a free space amount is satisfied.

Is free
space in first level memory
device below memory
threshold?
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1000
< Perform system initialization. >
v 1002

Generate system data structures in the first level
memory device as part of system initialization.

| 1004

Update the device pointers for the generated data
structures to indicate the first level memory device.

il 1006

Determine data structures indicated
to demote after initialization.

! 1008

Copy the determined data structures from the first level
memory device to selected level memory devices (lowest
level, selected to reduce wear levelling, etc.).

Il 1010

Remove the copied determined data structures
from the first level memory device.

! 1012

Update the device pointers for the moved determined data
structures to indicate the selected level memory devices to which
the data structures moved.
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1100

<Initiate access to non - swappable data structure.>

1102

Is
data structure
indicated as demote after
initialization?

Is
access read
or write?

Read
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Is
request an
update that is a member of
a set of defined update
events?

1114

Copy the data structure (or fields to update) to
the first level memory device and update device
pointer to indicate the first level memory device.

| 1116

Perform event writes to data structure (fields

~1104

Provide read or write access
to data structure in first
level memory device.

1108

Provide read access to data
structure in level memory device
indicated in device pointer.

1112

Perform requested write at
memory device indicated in
device pointer for data structure.

7 N

to update) as part of event.

1118

Have

event writes No

completed?

1120

Copy the updated data structure (updated fields) from

the first level memory device to a selected lower level

memory device, remove data structure from first level

memory device, and update device pointer to indicate
selected lower level memory device.
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