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#1U82019235785 A1 [ Apparatus, systems, and methods to reclaim storage associated with cached data
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JLEtCd Embodiments are directed towards apparatuses, methods, and systems associated with a storage
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reclamation manager that generates a command to reclaim storage locations to assist in of 2
storage capacity of a primary storage device. In embodiments, the command is a trim command to inform the
storage device of starage locations including invalid @ata. In embodiments, the command is generated during
performance of operations associated with a write-back operation where a cache coupled with the processor

stores a first portion of datal and the primary storage device stores a corresponding second portion of dafd. In
the command is generated during or after a write-back operation of a third portion of data into
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the cache device. In embodiments, the command assists in reclam..

SSD 900 includes any suitable BBli@-state state memory device for storing, e.q., [@atd
associated with the write-back operations of FIGS. 3-6. In some embodiments, BBli8-state storage device
901 includes e.g., a NAND device, e.g. 3D TLC (triple-level per cell) or QLT (quad-level per cell) NAND
device. In some embodiments, the SSD may include a RAM with, e.g., batteries as integrated power sources
to retain [gata for a certain time after external power is lost. In various embodiments, hybric [dfie8 or Bolid-
state hybrid diilE8 (SSHDs) that combine features of 88D8 and hard disk @iilé8 (HDDs) in a unit may be
contemplated. In embodiments, BBl state memory device 901 of SSD 900 includes any suitable persistent
memory, e.g., @ write-in-place byte addressable non-volatile memory. In embodiments, SSD 900 includes
any suitable memory that stores [d8E8| by changing the electrical resistance of the memory Ealls. In
embodiments, SSD 900 can also include a byte-ad e three

P:

1. An apparatus, : a storage reclamation manager coupled with 2 cache

that stores a first portion of daa, and a primary storage device that stores a corresponding second portion of
data, to during a write-back operation of a third portion of data into the cache, generate 2 command to the
primary storage device to assist in reclamation of storage locations in which the second portion of daf is stored,
to assist in management of a storage capacity of the primary storage device. 2. The apparatus of claim 1,
wherein the storage reclamation manager comprises a process..
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#21S10430108 B2 [ Concurrent copying of first and second subsets of pages from media such as sic nand to media such as glc or
mic nand for completion of copying of data

A determination is made that @88 has to be moved internally within a non-volatile memory from a
plurality of pages of a first type of storage media to a page of a second type of storage media. A first subset of
the plurality of pages is copied from the first type of storage media to the page of the second type of storage
media. Concurrently with the copying of the first subset of the plurality of pages, a second subset of the plurality
of pages is copied from the first type of storage media to the page of the second type of storage media. In
response to completion of the copying of the first subset and the second subset of the plurality of pages, it is
determined that the copying of the @atdl from the first type of storage media to the secand type of storage media
has completed.

"...BACKGROUND A [B8lid state drive (SSD) is a H8Ed storage device that uses integrated circuit
assemblies as memory to store data persistently. 588 have no moving mechanical components and this
distinguishes 58D8 from traditional electromechanical magnetic disks, such as, hard disk Gies (HDDs) or
floppy disks, which contain spinning disks and mavable read/write heads. Compared to efectromechanical
disks, B8 are typically more resistant to physical shock, run silently, have lower access time, and less
Iatency. Many types of SEDs use NAND-based flash memory which comprises an alectranic (Solid-stete) non-
volatile computer storage medium that can be electrically erased and reprogrammed.
memory stores information (i.c., [G88) in individual memory galls. gle-lev:
technology, each memory cell may exist in one of two voltage states, storing one bt of information per
memory celi. A multi-level cell (MLC) is 2 memory cell capable of storing more than..

?

<l 1. A methed, comprising: determining that a8 has to be moved internally within a non-volatile
memory from a plurality of pages of a first type of storage media to a page of a second type of storage media;
copying a first subset of the plurality of pages from the first type of storage media to the page of the second type
of storage media; concurrently with the copying of the first subset of the plurality of pages, copying a second
subset of the plurality of pages from the first type of storage media to the page of the second type of storage
media; and determining that the copying of the [data .
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The tool comes with a pre-defined keyword profile called Default.
a. To create a custom profile press “new” and choose a profile name (eg. profile 1).

The Default keyword set can be saved to a new profile and then changed.
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