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Apparatus, systems, and methods to reclaim storage associated with cached data
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Embodiments are directed towards apparatuses, methods, and systems associated with a storage
recamation manager that generates a command to reclaim storage locations to assist in management of a
storage capacity of a primary storage device. In embodiments, the command is a trim command to inform the
storage device of storage locations including invalid ata. In embodiments, the command is generated during
performance of operations associated with a write-back operation where a cache coupled viith the processor
stores a first portion of a8 and the primary storage device stores a corresponding second portion of Gat. In
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A solig-state drive (SSD) is & solid-
state storage device that uses
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#2 1510430108 B2 B8 Concurrent copying of first and second subsets of pages from media such as slc nand to media such as glc or
mic nand for completion of copying of data

mand is generated during or after a write-back operation of a third portion of data into
the cache device. In embodiments, the command assists in reclam..

"...55D 900 includes any suitable §6lid-state state memory device for storing, .., [datd
associated with the write-back operations of FIGS. 3-6. In some embodiments, BBliG-state storage device
901 includes e.g., 8 NAND device, e.g. 3D TLC (triple-level per cell) or QLC (quad-level per cell) NAND
device. In some embodimerts, the SSD may include a RAM with, e.g., batteries as integrated power sources
to retain |daial for a certain time after external power is lost. In various embodiments, hybrid [@iiVes or Solid-
state hybrid iie8 (SSHDs) that combine features of §5D8 and hard disk @iilies (HDDs) in a unit may be
contemplated. In embadiments, BBlid state memory device 901 of SSD 900 includes any suitable persistent
memory, .., a write-in-place byte addressable non-volatile memory. In embodiments, S5D 900 includes
any suitable memory that stores dald by changing the electrical resistance of the memory cells. In
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embodiments, SSD 900 can also include a three
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[SEILY 1. An apparatus, comprising: a storage reclamation manager communicatively coupled with a cache o
that stores a first portion of data, and a primary storage device that stores a corresponding second portion of 00

datal, to during a write-back operation of a third portion of ata into the cache, generate a command to the
primary storage device to assist in reclamation of storage locations in which the second portion of data 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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& determination Is made that (daE8 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 (datal from the first type of storage media to the second type of storage media
has completed.
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Pa *...BACKGROUND A BBl state drive (SSD) is a (@atd storage device that uses integrated circuit
assemblies as memory to store [data persistently. 8BS have no moving mechanical compenents and this
distinguishes [§8D§ from traditional electromechanical magnetic disks, such as, hard disk (i8] (HDDs) or
floppy disks, which contain spinning disks and movable read/write heads. Compared to electromechanical
disks, [§8D8 are typically more resistant to physical shock, run sifently, have lower access time, and less
Iatency. Many types of 55Ds use NAND-based fiash memory which comprises an electronic (Solig-state) non-
volatile computer storage medium that can be slectrically erssed and reprogrammed. NAND-based flash
memory stores information (i.e., ata) in individual memory celfs. In single-feve! cell (SLC) NAND flash
technology, each memory cell may exist in one of two voltage states, storing one bit of information per
memory cell. A multi-level cell (MLC) is @ memory cell capable of storing more than...”

1. A method, comprising: determining that daa 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 Hata ..
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