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SELECTION OF A DATA LOSS PREVENTION TECHNIQUE

BACKGROUND
[0001]  Block-level storage is a type of storage system which may be deployed by larger
enterprises in storage area networks (SANs) and other similar large-scale storage systems. Fach block
in the block-level storage system may be controlled as an individual hard drive, and the blocks are
managed by a server operating system. In the block-level storage system, storage devices such as a
dual in-line memory module (DIMM) and persistent memory may be utilized to store data from a

SCIver.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002]  In the accompanying drawings, like numerals refer to like components or blocks. The
following detailed description references the drawings, wherein:
(00031 FIG. 1 illustrates an example storage system including a storage controlier to select a data
loss prevention technique based on an identified backup power structure in accordance with the
present disclosure;
[0004]  FIG. 2 illustrates an example storage system including various backup power structures in
accordance with the present disclosure;
[0005]  FIG. 3 is a flowchart of an example method to select a data loss prevention technique based
on an identified backup power structure implemented in a storage system in accordance with the
present disclosure;
[0006] FIG. 4 is a flowchart of an example method to employ a selected data loss prevention
technique for storing write data at a memory component coupled to an identified backup power
structure in accordance with the present disclosure;
[0007]  FIG. Sisaflowchart of an example method to employ various selected data loss prevention
techniques depending on a type of backup power structure is implemented in the storage system in
accordance with the present disclosure;
[0008]  FIG. 613 a block diagram of an example computing device with a processing resource to
execute instructions in a machine-readable storage medium for implementing a data loss prevention
technigue in a storage system in accordance with the present disclosure; and
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[0009]  FIG. 7 is a block diagram of an example computing device with a processing resource to
execute instructions in a machine-readable storage medium for iruplement various loss prevention
techniques depending on a type of backup power structure that is identified in a storage system in

accordance with the present disclosure.

DETATLED DESCRIPTION

[0010] A block storage system may include a persistent storage memory to maintain data, even
if power to the storage system may be lost or removed. To improve performance, the storage
systern may include a write cache 1o a DIMM to temporarily store write data that has not yet been
written to the persistent memory. The storage system may send an acknowledgement of the write
request after write data has been stored to the write cache, but prior to storing in the persistent
memory. The write cache may i1nclude a volatile memory that can lose the write data if power is
lost prior to storing in the persistent memory. This may result in an inconsistent data condition as
the acknowledgement may be sent prior to successful completion of the write data to the persistent
memory.

[0011]  To address the lost data 1ssue, backup power structures may be implemented in the
storage system. The structures may include a backup power source {e.g., battery) coupled to
memory components within the storage system to provide termporary power for a period of time.
Providing the backup power source preserves the content of the write cache in the event of a power
outage. For example, a first power backup structure may provide power to a memory, but not to
other components (such as a controller) in the system. The first power backup structure may be
used to temporarily provide power to the volatile memory to prevent data loss. In another example,
a second power backup structure may include a larger backup power source to supply power to a
farger number of components, such as the memory components and the controlier. Although two
example backup power structures are described, it 18 noted there may be more than two different
backup power structures.

[0012]  Depending on which backup power structure 1s implemented in the storage system,
different data loss prevention techniques may be used. Data loss prevention technique may refer
to an approach to prevent data loss in the write cache in the event of the power outage. A developer
may provide code to employ one of the data loss prevention techniques, however, it may be
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undesirable to provide different storage system codes depending on which backup power structure
is used. For example, writing and maintaining different storage system codes for different backup
power structures may increase manufacturing costs and complexity. When referring to “code,”
implementations are limited to storage system code that may refer to machine-readable instructions
that manage various operations of a storage system. The various operations of the storage system
may include saving data to a persistent memory, storing data in a write cache, exchanging
communications, recovering from a power outage, etc.

[0013]  The present disclosure provides a mechanism to efficiently prevent data loss from the
write cache due to a power outage. The disclosure provides a storage controller which utilizes a
storage system code capable of accommaodating each of the backup power structure approaches.
The storage controller detects which backup power structure is used within the storage system.
Based on the detected backup power structure, the storage controlier employs the appropriate data
loss prevention technique. Through emploving the appropriate data loss prevention technique, the
storage controlier may change strategy based on the backup power structure implemented in the
storage system. Additionally by changing strategy, the storage system may be capable of
supporting various types of backup power structures.

[0014]  In response to the detected backup power structure, the storage controller may proceed
to dynamically select which data loss prevention techuique to employ. By dynamically selecting
which data loss prevention technique to employ, the storage controller may proactively respond to
prevent data loss. Additionally through the selection of which power loss technique to employ,
the storage controller provides a layout of which components to write data to maintain the data
content.

[0015]  The following detailed description refers to the accompanied figures. Wherever
possible, the same reference numbers are used in the figures and the following description to refer
to the same or similar parts. It 15 to be expressly understood, however, that the figures are for the
purpose of illustration and description only. While several examples are described throughout,
modification, adaptions, and other implementations are possible.  Accordingly, the following
detatled description is not meant to limit the disclosed examples, rather it is meant to provide

proper scope of the disclosed examples and may be defined by the appended claims.
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[0016]  FIG. 1 is ablock diagram of an example storage system 102 including storage controller
106, backup power 108, and memory component 114, Storage controller 106 identifies a backup
power structure that is implemented in storage system 102 at module 110, The identified backup
power structure represents an arrangement of components that is to receive power from backup power
source 108 in an event of a power outage. In response to identification of the backup power structure,
storage controller 106 proceeds to select a data loss prevention technique at module 112, The data
foss prevention technique may be selected among various data loss prevention techniques. Each of
the various data loss prevention technigues correspond to each of the backup power structures which
may be implemented in storage system 102. Based on selection of the data loss prevention technique,
storage controller 106 may receive data from server 104 for writing data in memory component 114
at module 116. Storage system 102 operates in conjunction with server 104 to provide components
and recording media used to retain digital data.  As such, implementations of storage system 102
include, by way of example, a disk array system, hard drive system, non-volatile memory system,
cartridge system, magnetic storage system, optical storage system, or other type of storage system
capable of working in conjunction with server 104 to retain data. Additionally, although FIG. 1
illustrates storage systern 102 as wocluding single memory component 114, this was done for
ttustration purposes and not to limit the present disclosure. For example, FIG. 1 may further
include additional memory components.

[0017]  Server 104, operates in conjunction with storage system 102 to manage access to data.
As such, server 104 communicates with storage system 102 to store and write data in memory
component(s) 114, Server 104 may include a communication channel to storage system 102 to
provide this storage functionality. Implementations of server 104 include, by way of example, a
database server, mail server, file server, domain name system {DNS} server, print server, web
server, game server, application server, host server, cartridge server, blade server, catalog server,
communication server, home server, media server, proxy server, or other type of computing
device(s) capable of operating in conjunction with storage system 102 to perform and store write
data. Although FIG. 1 illustrates storage system 102 and server 104 as remote from one another,
this was done for illustration purposes as storage system 102 may be implemented as part of server

104,
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[0018]  Storage controller 106 identifies backup power structure implemented in storage system
102 and in turn selects the data loss prevention technique at modules 110-112. Storage conirolier
106 provides management of storage system 102 such that data is received by server 104 and
written into various memory component(s} 114, As such, storage controller 106 has a direct /0O
path to memory component 114 The VO path communicates to memory component 114 for
handling a movement of data as well as other data-related functions such as redundant array of
independent disks (RAID) and volurne management.  Druplementations of storage controller
include, by way of example, a virtualized controlier, software-defined networking (SDN)
controller, a networking device, interface controller, processing device, an application-specific
integrated circuit (ASIC), central processing unit (CPU), integrated circuit, semiconductor,
processing resource, or other type of hardware component capable of the functionality of storage
controller 106.

[0019]  Backup power source 108 is a power supply which may provide power to memory
component 114 and/or storage controller 106 during the event of a power outage of storage system
102. By supplying power to at least memory component 114, data may be maintained in the
memory component 114 for a period of time. In an implementation, backup power source 108
may be carried out by a battery or other type of capacitive power source to deliver power to the
arrangement of components. The various backup power source structures each represent a
different arrangement or combination of components in storage system 102, For example, one of
the backup power structures delivers power to memory component 114 and storage controller 106
while another backup power structure delivers power only to memory component 114, As such,
each of the various backup power structures correspond to a different data loss prevention
technique. In this example, each data loss prevention technique depends on which backup power
source structure is implemented in storage system 102, A dotted line between backup power
source 108 and memory component 114 is dlustrated to depict the various arrangements backup
power source 108 may provide to storage system 102. For example, backup power source 108
may provide power exclusively to memory component 114 or may provide power to memory
component 114, storage controller 106, and additional components (not illustrated}. This

implementation may be discussed in detail in a later figure.

Page S of 21



WO 2017/188982 PCT/US2016/030060

[0020] At modules 110-112, storage controller 106 identifies which backup power structure is
implemented storage system 102 and in turn selects the data loss technique. Respousive to
determining which of the various backup power structures is implemented in storage system 102,
storage controller 106 includes code that may dynamically select from among different data loss
prevention techniques. When referring to “code,” implementations are limited to storage system
code that may refer to machine-readable instructions that manage various operations of storage
system 102, The various operations of storage system 102 nclude saving data to a persistent
memory, storing data in a write cache, exchanging communications, recovering from a power
outage in storage system 102, etc. In this maunner, storage controller 106 dynamically selects which
data loss technique corresponds to the identified backup power structure. Modules 110-112 may
include, by way of example, instructions (e.g., stored on a machine-readable medium) that, when
executed (e.g., by storage controller 106), umplements the functionality of modules 110-112.
Alternatively, or in addition, modules 110-112 may include electronic circuitry (i.e, hardware)
that implements the functionality of modules 110-112.

[0021] Memory component 114 is a storage area within storage system 102 capable to store
and retain data from server 104, Merory component 114 may be coupled to the identified backup
power structure. This means backup power source 108 is connected to memory component 114
such that upon an event of a power outage 1n storage systermn 102, backup power source 108 may
provide power to memory component 114. In an implementation, memory component 114 may
operate to store a bit of data in a separate capacitor within storage system 102, In this
implementation, the capacitor may discharge, thus the two states of charge or discharge represent
the two values of a bit {(e.g., 0 or 1}. In further implementation based on data being written to
memory component 114 from server 104, storage controller 106 may operate to transfer the data
from memory component 114 to more permanent storage, such as a persistent memory. In another
implementation memory component 114 roay include a dual in-line memory module (DIMM). In
this implementation, the DIMM is a module containing at least one random access memory (RAM)
chip with soldering joints in which to electrically connect the DIMM to a board containing storage
controller 100, Implementations of memory component 1 14 include the DIMM, storage disk, hard
disk, disk array, hard drive, volatile memory, non-volatile memory, persistent memory,
semiconductor memory, read-only memory, dyvnamic random-access memory (DRAM), etc.
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[0022] At module 116 storage controller 106 implements the selected data loss technigue for
storing write data at memory component 114 coupled to backup power source 108 FIG. 1
illustrates one example of a possible data loss prevention technique based on the type of backup
power structure which is implemented in storage system 102 Other examples of data loss
prevention technigues may include storing user data in one coupled memory component {(e.g.,
DIMM) while storing metadata in a different coupled memory component. Yet a further example
includes storing write operations in an uvoncoupled memory component. The examples may be
discussed in detail in later figures. Module 116 may include, by way of example, instructions {e.g
stored on a machine-readable medium) that, when executed (e.g., by storage controller 106),
implements the functionality of module 116. Alternatively, or in addition, module 116 may
include electronic circuitry (i.e., hardware) that implements the functionality of module 116
[0023] FIG. 2 illustrates an example storage system 202 including various backup power
structures. The various backup power structures may include different arrangements of providing
power to combinations of components within storage system 202, As such, the different types of
backup power structures may include a first backup power structure and a second power structure.
The first backup power structure includes first backup power source 214 to provide power to
DIMM 210 and/or DIMM 216, but not storage controlier 206, For example, first backup power
source 214 is coupled to DIMM 210 and/or DIMM 216 to provide power to these components 210
and/or 216 in the event of a power outage. The second backup power structure includes second
backup power source 208 to provide power to storage controller 206 in addition to DIMM 210
and/or DIMM 216, For example, second backup power source 208 is coupled to storage controlier
206 and at least one of DIMMs 210 and 216 to provide power to these components 206, 210,
and/or 216 in the event of the power outage to storage system 202,

[0024]  Storage controller 206 identifies which backup power structure is implemented in
storage system 202 and in turn selects a data loss prevention technique among various data loss
prevention techniques. Each data loss prevention technigue corresponds to one of the backup
power structures, such that each data loss prevention technique depends on the type of backup
power structure used in storage system 202,

[0025]  For example in response to the implementation of the first backup power structure {e.g
first backup power source 214 coupled to DIMMs 210 and/or 216 but not storage controller 2063,
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storage controller 200 dynamically selects the data loss prevention technique. The data loss
prevention technique corresponding to first backup power structure includes storing user data in
DIMM 210 while storing metadata 218 in BIMM 216, The first backup power structure, may also
be reterred to as the use of power backed DIMM. In this case, first backup power source 214 may
be smaller in size since it provides emergency power to DIMMSs 210 and/or 216, During the
emergency situation of the power outage, first backup power source 214 provides power to DIMMs
210 and/or 216 to maintain user data 212 and metadata 218, This ensures the contents (user data
212 and metadata 218) are not loss during the power outage. Upon restoring power to storage
systern 202, the user data and metadata held in the write caches of DIMMs 210 and 216 may be
moved to a persistent memory (not illustrated). Although FIG. 2 illustrates the data loss prevention
technique as storing user data and metadata in two different DIMMs 210 and 216, this was done
for iliustration purposes. For example, if first backup power structure is coupled to only one
DIMM 210 or 216, then the user data and metadata may be stored together on the one coupled
DIMM 210 or 216,

[0026]  In another example, in response to the implementation of the second backup power
structure {e.g., second backup power source 208 coupled to storage controller 206 and DIMMs
210 and/or 216), storage controller 206 dynamically selects the data loss prevention technique.
The data loss prevention techuique corresponding to second backup power structure includes
moving data {e.g., user data 212 and metadata 218} from DIMMs 210 and 216 into a persistent
memory {(not lustrated) . In this case, while using second backup power source 208, the write
cache and metadata held in DIMM memory are transferred to persistent media, such as solid state
disk (85D} and/or spinning media integrated drive electronics (IDE).

{00271  Referring now to FIGS. 3-5, example flowcharts are illustrated in accordance with
various examples of the present disclosure. The flowcharts represent processes that may be
utilized in conjunction with various systems and devices as discussed with reference to the
preceding tigures. While illustrated in a particular order, the flowcharts are not intended to be so
himited. Rather, it 1s expressly contemplated that various processes may occur in different orders
and/or simuitaneously with other processes than those illustrated.

[0028]  FIG. 3 is a flowchart of an example method, executable by a storage controller, to select
a data loss prevention technique based on an identified backup power structure. The storage
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controller identifies which backup power structure is implemented in a storage system. The
backup power structure may be identified among various backup power structures in which the
storage system is capable of supporting. Upon identifying the specific backup power structure
implemented in the storage system, the storage controller proceeds to select the data loss
prevention technigque. The data loss prevention technique is selected among various data loss
prevention techniques. FEach of the various data loss prevention techniques correspond to a
different backup power structure. The selected data loss prevention technigue is the technigue for
implementation in storing write data in the storage system. In discussing FIG. 3, references may be
made to the components in FIGS. 1-2 to provide contextual examples. In one implementation, storage
controller 106 as in FIG. 1 executes operations 302-304 to select the data loss prevention technique.
Further, although FIG. 3 1s described as implemented by the storage controller, it may be executed on
other suitable components. For example, FIG. 3 may be tmplemented in the form of executable
instructions on a machine-readable storage medium 604 and 704 as in FIGS. 6-7. In other
implementations, the tHustrated flowchart may be executed by a computing device.

[0029] At operation 302 the storage controller identifies the specific backup power structure
implemented in the storage system. The specitic backup power structure may be identified from
various backup power structures. Hach of the various backup power structures provide power to
a different combination or arrangernent of compounents in the storage systern. For example, a first
backup power structure may provide power to memory components and the storage controller in
the event of a power outage while a second backup power structure may only provide power to a
limited number of memory components (e.g., DIMMs). In this implementation, the storage
controller identifies which components are coupled to the identified backup power structure and
which components are uncoupled (i.e., not coupled} to the identified backup power structure. The
components that are coupled to the backup power structure are those components which would
receive power from the backup source in the situation of the storage system experiencing a power
outage. This implementation enables the storage controller to determine what components are
power source backed compouents from those components which do not coupled to the backup
power source. Using those components that may receive power from the backup power source in
the case of the power outage, ensures those components do not lose data during the power outage.

This prioritizes those components coupled to the backup power source to store data which may not
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survive the power cycle. In another implementation, the components are identified from a table
which hists the type of backup power structure and the corresponding components that may be
coupied to the backup power source.

[0030] At operation 304 in response to the identification of the backup power structure, the
storage controller selects the data loss prevention technigque. The data loss prevention technique
may be selected from various loss prevention techniques. Each data loss prevention technique
corresponds to a different backup power structure. This means the technique employed by the
storage controller is dependent on the type of backup power structure. The data loss prevention
technique 1s a way in which to prevent data loss 1n the event of a power outage is carried out. As
such, the data loss prevention technique is a mechanism in which to implement in storing write
data in the storage system. The way the data loss prevention technique is carried out may depend
on the type of backup power structure. For example, some memory components in the storage
system may be connected to a battery source in case of the power outage, while other memory
components may rematn unconnected to the battery source. As such, precautions may be taken to
ensure the data at the unconnected memory components is not lost. In one implementation, the
data loss prevention technique 18 selected in a dynamic manuner so which backup power structure
is implemented, the storage controller may proactively react to prevent the data loss.

(00311  FIG 415 a flowchart of an example method, executed by a storage controller, to employ a
selected data loss prevention technique. The selected data loss prevention technique storage write
data at a memory component coupled to an identified backup power structure. The storage controller
determines which backup power structure is implemented in a storage system and as such identifies
which components are coupled and uncoupled to the backup power structure. Upon identifying the
specific backup power structure, the storage controller selects the data loss prevention technique and
employs the technique at one of the coupled components. Employing the data loss prevention
technique at the coupled raemory component, the storage controller may proceed to store write data
at the coupled component. Based on identifying the memory components uncoupled to the backup
power structure, the storage controller may proceed to store write operations at the uncoupled
component. In discussing FIG. 4, references may be made to the components in FIGS. 1-2 to provide
contextual examples. In one implementation, storage controller 106 as in FIG. 1 executes operations
402-412 to select the data loss prevention technigue. Further, although FIG. 4 is described as
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implemented by the storage controller, it may be executed on other suitable components. For
example, FIG 4 may be implernented in the form of executable mstructions on a machine-readable
storage medium 604 and 704 as in FIGS. 6-7. In other implementations, the ilfustrated flowchart may
be executed by a computing device.

[0032]  Atoperation 402, the storage controlier identifies which of the backup power structures
is implemented in the storage system. In one implementation, deternuning which of the backup
power structures 1s implemented includes determine which components are coupled to the backup
power structure and which components are uncoupled. Operation 402 may be similar in
functionality to operation 302 as in FIG. 3.

[0033] At operation 404, the storage controller identifies both coupled and uncoupled memory
components. The coupled memory components may include those components which are
connected to the identified backup power structure.  As such, the coupled components are those
components which may receive power trom the backup power source in the event of a power
outage of the storage system. The uncoupled memory components may include those components
which may lose data in the event of power outage. As such, storage controller may want to exclude
data retention on those uncoupled components. In another implementation, the storage controller
accesses a list of which memory components are coupled to which backup power structure. Using
this list, the storage controller may identify both the coupled and uncoupled memory components.
[0034] At operation 406 in response to the identified backup power structure, the storage
controller selects the data loss prevention technique. The data loss prevention technique is selected
among various data loss prevention techniques which each correspond to a different backup power
structure. As such the selected data loss prevention technique depends on the type of the backup
power structure implemented in the storage system. Operation 406 may be similar in functionality
to operation 304 as in FIG. 3.

[0035] At operation 408, the storage controller employs the selected data loss prevention
technique at the coupled memory component. As explained in connection with earlier figures, the
data loss prevention technique 13 a set of actions 1n which the storage controlier undertakes based
on the identified backup power structure. For example, in response to the backup power source
only supplying power to the coupled memory component, the storage controller may wait to move
data from the memory component to persistent memory.
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[0036] At operation 410, the storage controller writes data to the memory component that is
coupled to the backup power structure. Identifying which mernory components are coupled to the
backup power source, ensures data at those components is not 1ost when power is removed. Thus,
the storage controller identifies those coupled components to ensure user data and/or metadata is
written.

[0037] At operation 412, the storage controller writes operations at the uncoupled memory
component. In this implementation, the storage countroller may write data concerning code
execution and write operations at the uncoupled memory component. This data may be lost during
the power cutage.

(00381  FIG. 51s a flowchart of an example method, executable by a storage controller, to employ
various selected data loss prevention techmques depending on a type of backup power structure that
is implemented by a storage system. The storage controller identifies the specific backup power
structure, among various backup power structures, implemented in the storage system. Based on the
identification of the specific backup power structure, the storage controller may proceed to identify
which components are coupled and which components are uncoupled to the identified backup power
structure.  In response to identifying whether the backup power structure is a first backup power
storage or a second backup power structure, the storage controller may proceed to implement one of
the various data loss prevention techniques. In discussing FIG. 5, references may be made to the
components in FIGS. 1-2 to provide contextual examples. In one implementation, storage controller
106 as in FIG. 1 executes operations 402-412 to select the data loss prevention technique. Further,
although FI(G. 4 1s described as implemented by the storage controlier, it may be executed on other
suttable components. For example, FIG 4 may be implemented in the form of executable instructions
on a machine-readable storage medium 604 and 704 as in FIGS. 6-7. In other implementations, the
llustrated flowchart may be executed by a computing device.

[0039] At operation 502, the storage controller identifies the specific backup power structure
that is implemented in the storage system. The backup power structures may include a first backup
power structure and a second backup power structure, each backup power structure represents a
different arrangement of coupled components. As such, the implemented data loss prevention

technique may depend on which backup power structure is implemented as illustrated at operations
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506-512. Operation 502 may be similar in functionality to operation 302 and operation 402 as
FIGS. 3-4.

[0040] At operation 504, the storage controller identifies those components that are coupled to
the implemented backup power structure and which are components are not coupled. Operation
504 may be similar in functionality to operation 404 as in FIG. 4.

[0041]  Atoperation 5006, the storage controller determines whether the identified backup power
structure includes the first backup power structure or the second backup power structure. Each of
the backup power structures represent a different arrangement or combination of components. For
exaruple, the first backup power structure may include delivering power to a DIMM, persistent
memory, and storage controller. In response to the identified backup power structure including
the first backup power structure, the storage controller may proceed to operation 508 for the
selected data loss prevention technique. In response to the identified backup power structure
including the second backup power structure, the storage controller may proceed to operations
510-512 to implement the data loss prevention technique.

[0042] At operation 508 in response to the backup power structure including the first backup
power structure, the storage controller implements the data loss prevention technique of moving
data from a DIMM to a persistent memory. In this implementation, when the storage system
experiences a power outage, the first backup structure provides power to the storage controller to
move data from the DIMM and places into the persistent memory. Upon moving the data from
the DIMM to the persistent memory, the backup power source may power down.

[0043] At operations 510-512 in response to the backup power structure including the second
backup power structure, the storage controller implements the data loss prevention technique of
storing data in two different DIMMS. In this implementation, the storage controller identifies
which DIMMs are connected to the backup power source and thus stores the user data in one
DIMM and the metadata in the other coupled DIMM. In this implementation, when the storage
system experiences the power outage, the second backup power structure provides power to at
least two DIMMes. Thus, power can persist on those DIMMS for the period 1o which the second
backup power source continues to provide power,

[0044] Referning now to FIGS. 6 and 7, machine-readable instructions are illustrated in
accordance with various examples of the present disclosure. While iHustrated in a particular order,
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the machine-readable instructions are not intended to be so limited. Rather, it is expressly
contemplated that various machine-readable instructions may occur tn different orders and/or
simultaneousty with other machine-readable instructions.

[0045]  FIG. 6 15 a block diagram of computing device 600 with a processing resource 602 to
execute instructions 606-608 within a machine-readable storage medium 604, Specifically, the
computing device 600 with the processing resource 602 is select a data loss prevention technique
in response to a backup power structure that 1s implemented 1o a storage system. Upon selecting
the data loss prevention technique, the processing resource 602 may proceed implement the data
loss prevention technique. Although the computing device 600 includes processing resource 602
and machine-readable storage medium 0604, it may also include other components that would be
suitable. For example, the computing device 600 may include storage controller 106 asinFIG 1. In
other examples, the computing device 600 may include a controller, memory storage, or other suitable
type of component. The computing device 600 is an electronic device with the processing resource
602 capable of executing instructions 006-608 and as such embodiments of the computing device 600
include a storage device, networking device, computing device, server, or other type of networking
component capable of executing instructions 606-608. The instructions 606-008 may be implemented
as methods, functions, operations, and other processes implemented as machine-readable instructions
stored on the storage medium 604, which may be non-transitory, such as hardware storage devices
{e.g., random access memory (RAM), read only memory (ROM}, erasable programmable ROM,
electrically erasable ROM, hard drives, and flash memory).

[0040]  The processing resource 602 may fetch, decode, and execute instructions 606-608 to
implement the selected data loss prevention technique. Specifically, the processing resource 602
executes instructions 606-608 to: select the data loss prevention technique in response to the identified
backup power structure implemented in the storage system; and implement the selected data loss
prevention technique at a memory component coupled to the backup power structure.

[0047] The machine-readable storage medium 604 includes instructions 606-608 for the
processing resource 602 to fetch, decode, and execute. In another embodiment, the machine-readable
storage medium 604 may be an electronic, magnetic, optical, memory, storage, flash-drive, or other
physical device that contains or stores executable instructions. Thus, the machine-readable storage

medium 604 may include, for example, Random Access Memory (RAM]), an Electrically Erasable
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Programmable Read-Only Memory (EEPROM), a storage drive, 2 memory cache, network storage,
a Compact Disc Read Only Memory (CDROM) and the like. As such, the machine-readable storage
medum 504 may include an application and/or firmware which can be utilized independently and/or
in conjunction with the processing resource 602 to fetch, decode, and/or execute instructions of the
machine-readable storage medium 604. The application and/or firmware may be stored on the
machine-readable storage medium 604 and/or stored on another location of the computing device
600.

[0048]  FIG. 7 is a block diagram of computing device 700 with a processing resource 702 to
execute instructions 700-724 within a machine-readable storage medium 704, Specifically, the
computing device 700 with the processing resource 702 selects a data loss prevention technique in
response to a backup power structure that is implemented in a storage system. Upon selecting the
data toss prevention technique, the processing resource 702 may proceed implement the data loss
prevention technique. Although the computing device 700 includes processing resource 702 and
machine-readable storage medium 704, it may also include other components that would be suitable,
For example, the computing device 700 may include storage controlier 106 as in FIG. 1. In other
examples, the computing device 700 may include a controller, memory storage, or other suitable type
of component. The computing device 700 is an electronic device with the processing resource 702
capable of executing instructions 706-724 and as such embodiments of the computing device 700
include a storage device, networking device, computing device, server, or other type of networking
component capable of executing instructions 706-724. Theinstructions 706-724 may be implemented
as methods, functions, operations, and other processes implemented as machine-readable instructions
stored on the storage medium 704, which may be non-transitory, such as hardware storage devices
{e.g., random access memory (RAM), read only memory (ROM}, erasable programmable ROM,
electrically erasable ROM, hard drives, and flash memory).

[0049]  The processing resource 702 may fetch, decode, and execute instructions 706-724 to
implement the selected data loss prevention technique. Specifically, the processing resource 702
executes instructions 706-724 to: identify the specific backup power structure implemented 1o the
storage systen among various potential backup power structures; identify those components which
are coupled to the identified backup power structure; based on the identified backup power structure,

select the data loss prevent technique among various data loss prevention technigques each
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corresponding to a different backup power structure; implement the selected data loss prevention
technique; in response to the identified backup power structure including a first backup power
structure, implement the selected data loss prevention technique by storing user data in a DIMM
coupled to the identified backup power structure and store metadata in a different DIMM also coupled
to the identified backup power structure; and in response to the identified backup power structure
including a second backup power structure, move data from the DIMM to a persistent memory, both
the DIMM and persistent memory are coupled to the second backup power structure.

[0050] The machine-readable storage medium 704 includes instructions 706-724 for the
processing resource 702 to fetch, decode, and execute. In another embodiment, the machine-readable
storage medium 704 may be an electronic, magnetic, optical, memory, storage, flash-drive, or other
physical device that contains or stores executable instructions. Thus, the machine-readable storage
medium 704 may include, for example, Random Access Memory (RAM]), an Electrically Erasable
Programmable Read-Only Memory (EEPROM), a storage drive, a memory cache, network storage,
a Compact Disc Read Only Memory (CBROM) and the like. As such, the machine-readable storage
medium 704 may include an application and/or firmvware which can be utilized independently and/or
in conjunction with the processing resource 702 to fetch, decode, and/or execute instructions of the
machine-readable storage medium 704, The application and/or firmware may be stored on the
machine-readable storage medium 704 and/or stored on another location of the computing device
700

100511  Although certain implementations have been illustrated and described herein, it will be
appreciated that a wide variety of alternate and/or equivalent implementations calculated to
achieve the same purposes may be substituted for the implementations shown and described
without departing from the scope of this disclosure. It may be appreciated that implementations
may be implemented in a variety of ways. This application is intended to cover adaptions or
vartations of the implementations discussed herein.  Theretore, it 13 manifestly intended that

implementations be limited only by the claims and equivalents thereof.
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CLAIMS
We claim;
I A method executable by a storage controller, the method comprising:
identifying a backup power structure among various backup power structures implemented
in a storage system; and
in response to the identification of the backup power structure, selecting a data loss
prevention technique, among various loss prevention techniques corresponding to the various

backup power structures, to implement in storing write data to the storage system.

2. The method of claim 1 comprising:

identifying a memory component, among various memory components, coupled to the
backup power structure; and

employing the selected data loss prevention technigue at the identified memory component

to store write data on the identified memory component.

3. The method of claim 2 comprising:

storing the write data at the 1dentified memory component.

4. The method of claim 1 comprising:
implementing the selected data loss prevention technique on a dual in-line memory module

(DIMM) coupled to the identified backup power structure.

5. The method of claim 1 comprising:
identifying a memory component not coupled to the backup power structure; and

storing write operations in the uncoupled memory component.

6. The method of claim 1 wherein the various backup power structures include a first backup
power structure coupled to the storage controller and a second backup power structure not coupled

to the storage controller.
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7. The method claim 1 comprising:
based on implementation of the selected data loss prevent technique, storing user datain a
dual in-line memory module (DIMM) coupled to the identified backup power structure; and

storing metadata in a different DIMM coupled to the identified backup power structure,

3. A storage systerm comprising:
a storage controller to:
identify backup power structure arsong various power structures that are
implemented in the storage system; and
in response to the identification of the backup power structure, select data loss
prevent technique among various data loss prevent techniques corresponding to the various power
structures; and
a memory component, coupled to a backup power source, to:
receive power from the backup power source during a power outage of the storage
system; and

store write data in accordance with the selected power technique.

9. The storage system of claim 8 wherein the various backup power structures include a first
backup power structure coupled to the storage controller and a second backup power structure not

coupied to the storage controller.

10, The storage system of claim 8 wherein to identify which backup power structure is
implemented in the storage system, the storage controller is to:

identify which components in the storage system are coupled to the backup power
structure; and

identify which components in the storage system are uncoupled to the backup power

structure.
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11 A non-transitory machine-readable storage medium comprising instructions that when
executed by a processing resource cause a computing device to:

in response 1o an identification of a backup power structure, select a data loss prevention
technique, among various loss prevention techniques corresponding to various backup power
struciures; and

implement the selected data loss prevention technique for storing write data to a storage

system.

12. The non-transitory machine-readable storage medium of claimn 11 comprising instructions
that when executed by the processing resource cause the computing device to:

wdentify the backup power structure among the various backup power structures, wherein
gach of the various backup power structures provides power to a different combination of

components in the storage system.

13.  The non-transitory machine-readable storage medium of claim 12 wherein to implement
the selected loss prevention technique for storing write data in the storage systern comprises
instructions that when executed by the processing resource cause the computing device to:

store user data at a dual in-line memory module (DIMM) coupled to the identified backup
power structure; and

store metadata corresponding to the user data at a different DIMM coupled to the identified

backup power structure.

14.  The non-transitory machine-readable storage medium of claim 12 wherein to identify the
backup power structure among the various power structures comprises instructions that when
executed by the processing resource cause the computing device to:

identify a memory component powered by the identified backup power structure;

write data to the identified memory component; and

transfer the written data form the identified memory component to a persistent memory

component.
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15. The non-transitory machine-readable storage medium of claim 12 wherein to identify the
backup power structure among the various backup power structures comprises instructions that
when executed by the processing resource causes the computing device to

identity a dual in-line memory module coupled to the identitied backup power structure.
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