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DATA MIGRATION METHOD, HOST, AND SOLID STATE 

DISK

TECHNICAL FIELD

[0001] The present invention relates to the field of storage technologies, and in 

particular, to a method for migrating data between storage devices.5

BACKGROUND

[0002] As costs of a solid-state storage device (Solid Static Disk, SSD) 

continuously decrease and a non-volatile memory express (Non-Volatile Memory 

Express, NVMe) develops, featuring high performance and a low delay, currently an 

SSD disk based on the NVMe standard gradually replaces a conventional mechanical 10

hard disk, and becomes a main storage medium in a storage system.

[0003] In actual application, data needs to be frequently migrated between SSDs 

in the storage system. For example, in the storage system, there is a large quantity of 

SSD disks and a large capacity, and therefore there is a relatively high failure 

probability. To avoid a data loss, an SSD that is to be invalidated, namely, a 15

to-be-invalidated SSD, needs to be identified in advance, and then data in the 

to-be-invalidated SSD is migrated to another SSD for backup.

[0004] In the prior art, when data is migrated between SSDs, a memory space 

dedicated for data migration in a memory of a host of the storage system needs to be 

first allocated, and then a central processing unit (Central Processing Unit) of the host 20

reads data in a source SSD (an SSD from which the data is migrated, for example, a 

detected to-be-invalidated SSD) into the memory space, and finally writes the data in 

the memory space to a target SSD (an SSD to which the data is migrated). It may be 

learned that in the prior art, when data is migrated between SSDs, for the migrated 

data, a data transmission process needs to be controlled by the CPU of the host, and 25

consequently, CPU bandwidth of the host is occupied. In this way, normal access to 

data in another SSD is affected, and performance of the entire storage system is 

affected. To reduce impact of data migration between SSDs on the performance of the 
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storage system, the CPU bandwidth of the host that is occupied during the data 

migration between SSDs is usually limited. Consequently, the data migration between 

SSDs takes an excessively long time, and increases a risk of a data loss. In addition, 

even if bandwidth for the data migration between SSDs is limited, the performance of 

the storage system is still affected.5

SUMMARY

[0005] Embodiments of the present invention provide a method for migrating data 

between SSDs. During data migration, CPU bandwidth of a host is not occupied, 

thereby not affecting performance of a storage system, and ensuring a data migration 

speed.10

[0006] According to a first aspect, an embodiment of the present invention 

provides a data migration method, and the data migration method is applied to a host. 

The host is connected to multiple SSDs, and the multiple SSDs are connected to each 

other. Each SSD is configured with a migration cache, and access information of the 

migration cache of each SSD is recorded on the host. The host or another SSD that is 15

connected to the host accesses the migration cache of each SSD according to the 

access information. For example, SSDs connected to the host are an SSD 0 to an SSD 

24. A cache provided by any SSD (for example, the SSD 0) may be accessed by the 

host and another SSD (the SSD 1 to the SSD 224) according to the access 

information.20

[0007] The data migration method includes:

obtaining migration data information of to-be-migrated data in a source 

SSD and determining a target SSD, generating a read instruction according to access 

information corresponding to the target SSD and the migration data information, and 

sending the read instruction to the source SSD, where the read instruction is used to 25

instruct the source SSD to read a data block that is corresponding to the read 

instruction and in a flash memory of the source SSD into a migration cache of the 

target SSD; and

after a read completion feedback instruction sent by the source SSD is 

received, sending a write instruction to the target SSD, so as to instruct the target SSD 30

to write the data block in the cache of the target SSD to a flash memory of the target 

SSD.
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[0008] In this way, a cache of an SSD in a storage system is used as a data cache 

in a data migration process. Therefore, when data is migrated, the migrated data is not 

transmitted by using the host, so that the migrated data does not occupy CPU 

bandwidth of the host, impact on performance of the storage system is greatly 

reduced, and a data migration speed is ensured.5

[0009] Optionally, migration cache information configured for each SSD is set in 

a register of a controller of the SSD. In this way, when starting, the host may read the 

migration cache information of each SSD from the register of the controller of the 

SSD, allocate the access information to the migration cache of each SSD according to 

the read migration cache information, and record the access information, so as to 10

implement configuration of the migration cache of each SSD.

[0010] According to the foregoing solution, the SSD may use its own cache as a 

migration cache. Therefore, in the data migration process, the migrated data does not 

need to be transmitted by using a memory of the host.

[0011] There are two manners of generating the read instruction. Manner 1: The 15

to-be-migrated data is divided into multiple data blocks according to a length of the 

migration cache of the target SSD in the access information of the target SSD and a 

data volume of the to-be-migrated data in the migration data information, and the read 

instruction is generated according to migration data information of the data blocks 

obtained through division and the access information corresponding to the target SSD.20

[0012] Based on Manner 1, after a data block migrated according to the read 

instruction is migrated to the target SSD, the target SSD sends a write completion 

instruction to the host. After receiving the write completion feedback instruction, the 

host determines whether the data blocks previously obtained through division are all 

migrated, and if the data blocks are not all migrated, determines one data block from 25

data blocks that are not migrated, and generates a new read instruction for the 

determined data block, so as to migrate the determined data block, until the data 

blocks previously obtained through division are all migrated to the target SSD.

[0013] By using Manner 1, the to-be-migrated data in the source SSD is divided 

into data blocks. In this way, during read instruction generation, the data block 30

obtained through division is directly obtained, to generate a read instruction, and the 

obtained data block is read for migration.

[0014] Manner 2: Migration data information of a data block that is currently 

migrated to the target SSD is obtained according to a length of the migration cache of 
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the target SSD in the access information of the target SSD and a data volume of the 

to-be-migrated data in the migration data information, and the read instruction is 

generated according to the obtained migration data information of the data block and 

the access information corresponding to the target SSD.

[0015] Based on Manner 2, after a data block migrated according to the read 5

instruction is migrated to the target SSD, the target SSD sends a write completion 

instruction to the host. After receiving the write completion feedback instruction sent 

by the target SSD, the host determines whether there is to-be-migrated data that is not 

migrated, and if there is to-be-migrated data that is not migrated, obtains migration 

data information of one data block according to migration data information of the 10

to-be-migrated data that is not migrated, and generates a new read instruction 

according to the obtained migration data information of the data block, so as to 

migrate the obtained data block, until all to-be-migrated data is migrated to the target 

SSD.

[0016] By using Manner 2, during read instruction generation, a data block that 15

needs to be migrated according to the read instruction may be obtained by dividing 

the to-be-migrated data.

[0017] In the foregoing various implementations, each read instruction includes a 

source address and a destination address. The source address is a logical address of a 

data block read according to each read instruction, and the destination address is a 20

first access address of the migration cache of the target SSD.

[0018] In this way, the source SSD may obtain the to-be-migrated data block 

according to source address information in the read instruction, and temporarily store 

a to-be-migrated data block in the read data block in a migration cache indicated by 

the destination address.25

[0019] In the foregoing various implementations, there may be multiple target 

SSDs. During read instruction generation, one read instruction is generated for each 

target SSD, and generated multiple read instructions are sent to the source SSD.

[0020] In this way, the to-be-migrated data in the source SSD may be 

simultaneously migrated to multiple target SSDs, thereby accelerating migration of 30

the to-be-migrated data in the source SSD.

[0021] In addition, in the foregoing various implementations, before the obtaining 

migration data information of to-be-migrated data in a source SSD, the method may 

further include:
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detecting a preset data migration condition; and

when the preset data migration condition is detected, obtaining the 

migration data information of the to-be-migrated data in the source SSD.

[0022] The preset migration condition may be that it is detected that a 

pre-invalidation fault occurs in the source SSD, or a data migration command is 5

received.

[0023] According to a second aspect, an embodiment of the present invention 

provides another data migration method. The data migration method provided in the 

second aspect is also applied to a host. A connection relationship between the host and 

an SSD is the same as that in the data migration method provided in the first aspect. 10

Each SSD is also configured with a migration cache.

[0024] A main difference between the data migration method provided in the 

second aspect and the data migration method provided in the first aspect lies in that in 

the data migration method provided in the second aspect, the host sends a read 

instruction to the source SSD, so as to instruct the SSD to migrate a data block that is 15

corresponding to the read instruction and in the source SSD to a migration cache of 

the source SSD; and then sends a write instruction to the target SSD, so as to instruct 

the target SSD to migrate the data block in the migration cache of the source SSD to a 

flash memory of the target SSD.

[0025] In the data migration method provided in the second aspect, a 20

to-be-migrated data block is first migrated to the migration cache of the source SSD. 

Therefore, when generating the read instruction, the host sets a destination address of 

the read instruction to access information of the migration cache of the source SSD, 

and when generating the write instruction, the host sets a source address of the write 

instruction to the access information of the migration cache of the source SSD. In this 25

way, the source SSD can migrate the data block corresponding to the read instruction 

to the migration cache of the source SSD according to the read instruction, and the 

target SSD can write the data block in the migration cache of the source SSD to the 

flash memory of the target SSD according to the write instruction.

[0026] In addition, during data division, data is also divided according to a length 30

of the migration cache of the source SSD.

[0027] Others are the same as those in the data migration method provided in the 

first aspect. Reference may be made to related descriptions, and details are not 

described herein.
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[0028] According to a third aspect, an embodiment of the present invention 

provides another data migration method. The data migration method provided in the 

third aspect is also applied to a host. A connection relationship between the host and 

an SSD is the same as that in the data migration method provided in the first aspect. 

Each SSD is also configured with a migration cache.5

[0029] A main difference between the data migration method provided in the third 

aspect and the data migration method provided in the first aspect lies in that after 

determining a target SSD, the host adds access information of the target SSD to a data 

migration instruction, and sends the data migration instruction to a source SSD, so as 

to instruct the source SSD to migrate to-be-migrated data in the source SSD to a 10

migration cache of the target SSD, and then the source SSD sends a write request to 

the target SSD, so as to instruct the target SSD to write the data in the migration cache 

of the target SSD to a flash memory of the target SSD. After completing migration of 

the to-be-migrated data in the source SSD, the source SSD sends a migration 

completion feedback instruction to the host. In this way, the host neither needs to 15

migrate data nor needs to perform data read and write control in a data migration 

process, thereby further reducing CPU bandwidth occupied in the data migration 

process, and further reducing impact on performance of a storage system.

[0030] According to a fourth aspect, an embodiment of the present invention 

provides another data migration method. The data migration method provided in the 20

fourth aspect is also applied to a host. A connection relationship between the host and 

an SSD is the same as that in the data migration method provided in the first aspect. 

Each SSD is also configured with a migration cache.

[0031] A main difference between the data migration method provided in the 

fourth aspect and the data migration method provided in the third aspect lies in that 25

the host adds access information of a migration cache of a source SSD and target SSD 

information to a data migration instruction, so as to instruct the source SSD to migrate 

to-be-migrated data in the source SSD to the migration cache of the source SSD, and 

then the source SSD sends a write request to a target SSD, so as to instruct the target 

SSD to write the data in the migration cache of the source SSD to a flash memory of 30

the target SSD.

[0032] According to a fifth aspect, an embodiment of the present invention 

provides another data migration method. The data migration method provided in the 

fifth aspect is applied to an SSD. A connection relationship between the SSD and a 
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host is the same as that in the data migration method provided in the first aspect. The 

SSD is also configured with a migration cache.

[0033] The data migration method provided in the fifth aspect is corresponding to 

the data migration method provided in the third aspect. That is, after a data migration 

instruction that is sent by the host and that carries access information of a target SSD 5

is received, to-be-migrated data in a source SSD is migrated. A manner of migrating 

data by the source SSD is the same as that in the data migration method provided in 

the first aspect. A difference only lies in that in an implementation of the fifth aspect, 

both generation and execution of a read instruction are completed by the source SSD. 

In addition, after reading a data block corresponding to the read instruction into a 10

migration cache of the target SSD according to the read instruction, the source SSD 

adds the access information of the target SSD to a write request, and sends the write 

request to the target SSD, so that the target SSD writes the data block in the migration 

cache of the target SSD to a flash memory of the target SSD according to the write 

request.15

[0034] According to a sixth aspect, an embodiment of the present invention 

provides another data migration method. The data migration method provided in the 

sixth aspect is applied to an SSD. A connection relationship between the SSD and a 

host is the same as that in the data migration method provided in the first aspect. The 

SSD is also configured with a migration cache.20

[0035] The data migration method provided in the sixth aspect is corresponding to 

the data migration method provided in the fourth aspect. That is, after a data migration 

instruction that is sent by the host and that carries access information of a source SSD 

and target SSD information is received, to-be-migrated data in the source SSD is 

migrated. A manner of migrating data by the source SSD is the same as that in the 25

data migration method provided in the second aspect. A difference only lies in that in 

an implementation of the sixth aspect, both generation and execution of a read 

instruction are completed by the source SSD. In addition, after reading a data block 

corresponding to the read instruction into a migration cache of the source SSD 

according to the read instruction, the source SSD adds the access information of the 30

source SSD to a write request, and sends the write request to the target SSD, so that 

the target SSD writes the data block in the migration cache of the source SSD to a 

flash memory of the target SSD according to the write request.

[0036] According to a seventh aspect, an embodiment of the present invention 



8

provides another data migration method. The data migration method provided in the 

sixth aspect is applied to an SSD. A connection relationship between the SSD and a 

host is the same as that in the data migration method provided in the first aspect. 

However, in an implementation of the seventh aspect, the SSD is configured with no 

migration cache. In a data migration process, data migration is performed mainly by 5

using a register of a controller of the SSD.

[0037] The data migration method provided in the seventh aspect is similar to the 

data migration method provided in the third aspect. A difference only lies in that when 

the host sends a migration instruction to a source SSD, the migration instruction 

carries access information of a register of a controller of a target SSD. When the 10

source SSD generates a read instruction according to the migration instruction, data is 

divided according to a length of the register of the controller of the target SSD. A 

destination address of the generated read instruction is the access information of the 

register of the controller of the target SSD. A write request sent to the target SSD also 

carries the access information of the register of the controller of the target SSD. In this 15

way, the source SSD may execute the read instruction to read a data block that is 

corresponding to the read instruction and in the source SSD into the register of the 

controller of the target SSD. The target SSD may read the data block in the register of 

the controller of the target SSD into a flash memory of the target SSD according to 

the write request.20

[0038] According to an eighth aspect, an embodiment of the present invention 

provides a host. The host is connected to multiple SSDs, and the multiple SSDs are 

connected to each other. Each SSD is configured with a migration cache, and access 

information of the migration cache of each SSD is recorded on the host. The host or 

another SSD that is connected to the host accesses the migration cache of each SSD 25

according to the access information.

[0039] The host includes a read instruction module and a write instruction 

module. The read instruction module is configured to: obtain migration data 

information of to-be-migrated data in a source SSD and determine a target SSD, 

generate a read instruction according to access information corresponding to the target 30

SSD and the migration data information, and send the read instruction to the source 

SSD, where the read instruction is used to instruct the source SSD to read a data block 

that is corresponding to the read instruction and in a flash memory of the source SSD 

into a migration cache of the target SSD. The write instruction module is configured 



9

to: after a read completion feedback instruction sent by the source SSD is received, 

send a write instruction to the target SSD, so as to instruct the target SSD to write the 

data block in the cache of the target SSD to a flash memory of the target SSD.

[0040] In a first possible implementation of the eighth aspect, the host further 

includes an allocation module, and the allocation module is configured to allocate 5

access information to a migration cache provided by the SSD connected to the host. 

For a specific allocation manner, refer to the first possible implementation of the first 

aspect.

[0041] There are two manners of generating the read instruction by the read 

instruction module. Correspondingly, there are also two manners of generating a new 10

read instruction. For details, refer to the descriptions of the two manners of generating 

the read instruction and the new read instruction in the first aspect.

[0042] A structure of the read instruction generated by the read instruction module 

is the same as a structure of the read instruction in the first aspect, and is not described 

herein.15

[0043] Likewise, there may also be multiple target SSDs. During read instruction 

generation, the read instruction module generates one read instruction for each target 

SSD, and sends generated multiple read instructions to the source SSD.

[0044] According to a ninth aspect, an embodiment of the present invention also 

provides a host. The host has a same connection relationship to an SSD as the host in 20

the eighth aspect. Each SSD is also configured with a migration cache.

[0045] A main difference between the host in the ninth aspect and the host in the 

eighth aspect lies in that in the eighth aspect, a read instruction module of the host 

sends a read instruction to the source SSD, to instruct the source SSD to migrate a 

data block that is corresponding to the read instruction and in the source SSD to a 25

migration cache of the source SSD; and the write instruction module sends a write 

instruction to the target SSD, to instruct the target SSD to migrate the data block in 

the migration cache of the source SSD to a flash memory of the target SSD.

[0046] Because in the eighth aspect, the host first migrates a to-be-migrated data 

block to the migration cache of the source SSD, when the host generates the read 30

instruction, the host sets a destination address of the read instruction to access 

information of the migration cache of the source SSD, and when the host generates 

the write instruction, the host sets a source address of the write instruction to the 

access information of the migration cache of the source SSD. In this way, the source 
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SSD can migrate the data block corresponding to the read instruction to the migration 

cache of the source SSD according to the read instruction, and the target SSD can 

write the data block in the migration cache of the source SSD to the flash memory of 

the target SSD according to the write instruction.

[0047] In addition, when dividing to-be-migrated data, the read instruction 5

module also divides the data according to a length of the migration cache of the 

source SSD.

[0048] Others execute same functions as modules of the host provided in the 

eighth aspect. Refer to related descriptions, and details are not described herein.

[0049] According to a tenth aspect, an embodiment of the present invention 10

provides another host. The host has a same connection relationship to an SSD as the 

host in the eighth aspect. Each SSD is also configured with a migration cache.

[0050] A main difference between the host in the tenth aspect and the host in the 

eighth aspect lies in that the host includes a migration instruction module. After 

determining a target SSD, the migration instruction module adds access information 15

of the target SSD to a data migration instruction, and sends the data migration 

instruction to a source SSD. Functions executed by the read instruction module, the 

write instruction module, and the determining module in the eighth aspect are all 

executed by the source SSD in the tenth aspect. In this way, the host neither needs to 

migrate data nor needs to perform data read and write control in a data migration 20

process, thereby further reducing CPU bandwidth occupied in the data migration 

process, and further reducing impact on performance of a storage system.

[0051] According to an eleventh aspect, an embodiment of the present invention 

further provides a host. The host has a same connection relationship to an SSD as the 

host in the first aspect. Each SSD is also configured with a migration cache.25

[0052] A main difference between the host in the eleventh aspect and the host in 

the tenth aspect lies in that a migration instruction module of the host adds access 

information of a migration cache of a source SSD and target SSD information to a 

data migration instruction, so as to instruct the source SSD to migrate to-be-migrated 

data in the source SSD to the migration cache of the source SSD, and then the source 30

SSD sends a write request to a target SSD, so as to instruct the target SSD to write the 

data in the migration cache of the source SSD to a flash memory of the target SSD.

[0053] According to a twelfth aspect, an embodiment of the present invention 

provides an SSD. A connection relationship between the SSD and a host is the same 
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as the connection relationship between the host and the SSD in the first aspect. Each 

SSD is also configured with a migration cache.

[0054] The SSD provided in the twelfth aspect is corresponding to the host 

provided in the tenth aspect. The SSD includes a read instruction module, a read 

module, and a write instruction module. The read instruction module generates a read 5

instruction after receiving a data migration instruction that is sent by the host and that 

carries access information of a target SSD, and the read module executes the read 

instruction to migrate to-be-migrated data in the source SSD. A manner of migrating 

data by the source SSD is the same as that in the data migration method provided in 

the eighth aspect. A difference only lies in that in an implementation of the eighth 10

aspect, generation and execution of the read instruction are completed by the read 

instruction module and the read module of the source SSD. After the read module 

reads a data block corresponding to the read instruction into a migration cache of the 

target SSD according to the read instruction, the write instruction module adds the 

access information of the target SSD to a write request, and sends the write request to 15

the target SSD, so that the target SSD writes the data block in the migration cache of 

the target SSD to a flash memory of the target SSD according to the write request.

[0055] According to a thirteenth aspect, an embodiment of the present invention 

provides another SSD. A connection relationship between the SSD and a host is the 

same as the connection relationship between the host and the SSD in the first aspect. 20

The SSD is also configured with a migration cache.

[0056] The SSD in the thirteenth aspect is corresponding to the host in the 

eleventh aspect, and the SSD also includes a read instruction module, a read module, 

and a write instruction module. After the read instruction module receives a data 

migration instruction that is sent by the host and that carries access information of a 25

source SSD and target SSD information, the read module migrates to-be-migrated 

data in the source SSD. A manner of migrating data by the source SSD is the same as 

the data migration manner provided in the ninth aspect. A difference only lies in that 

in an implementation of the thirteenth aspect, generation and execution of a read 

instruction are completed by the read instruction module and the read module of the 30

source SSD. In addition, after the read module reads a data block corresponding to the 

read instruction into a migration cache of the source SSD according to the read 

instruction, the write instruction module adds the access information of the source 

SSD to a write request, and sends the write request to the target SSD, so that the target 
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SSD writes the data block in the migration cache of the source SSD to a flash memory 

of the target SSD according to the write request.

[0057] According to a fourteenth aspect, an embodiment of the present invention 

provides another SSD. A connection relationship between the SSD and a host is the 

same as the connection relationship between the host and the SSD in the first aspect. 5

In the fourteenth aspect, the SSD is configured with no migration cache. In a data 

migration process, data migration is mainly performed by using a register of a 

controller of the SSD.

[0058] The SSD in the fourteenth aspect also includes a read instruction module, a 

read module, and a write instruction module. Functions executed by the modules are 10

similar to the functions executed by the modules of the SSD in the fifth aspect. A 

difference only lies in that when the host sends a migration instruction to a source 

SSD, the migration instruction carries access information of a register of a controller 

of a target SSD. When the read instruction module generates a read instruction 

according to the migration instruction, data is divided according to a length of the 15

register of the controller of the target SSD. A destination address of the generated read 

instruction is the access information of the register of the controller of the target SSD. 

A write request sent by the write instruction module to the target SSD also carries the 

access information of the register of the controller of the target SSD. In this way, the 

read module of the source SSD may execute the read instruction to read a data block 20

that is corresponding to the read instruction and in the source SSD into the register of 

the controller of the target SSD. The target SSD may read the data block in the 

register of the controller of the target SSD into a flash memory of the target SSD 

according to the write request.

[0059] With various implementations of the foregoing embodiments of the present 25

invention, a cache or a register of an SSD in the storage system may be used as a data 

cache in the data migration process. Therefore, during data migration, migrated data is 

not transmitted by using the host, so that the migrated data does not occupy CPU 

bandwidth of the host, thereby greatly reducing impact on performance of the storage 

system, and ensuring a data migration speed.30

BRIEF DESCRIPTION OF DRAWINGS

[0060] To describe the technical solutions in the embodiments of the present 
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invention or in the prior art more clearly, the following briefly describes the 

accompanying drawings required for describing the embodiments or the prior art. 

Apparently, the accompanying drawings in the following description show merely 

some embodiments of the present invention, and a person of ordinary skill in the art 

may still derive other drawings from these accompanying drawings without creative 5

efforts.

[0061] FIG. 1 is an architecture diagram of a storage system;

[0062] FIG. 2 is a flowchart of a method for migrating data between SSDs in the 

prior art;

[0063] FIG. 3 is an architecture diagram of a storage system according to a first 10

embodiment of the present invention;

[0064] FIG. 4 is a flowchart of a method for configuring a migration cache for an 

SSD according to the first embodiment of the present invention;

[0065] FIG. 5 is a flowchart of a data migration method according to the first 

embodiment of the present invention;15

[0066] FIG. 6 is a function block diagram of a host and an SSD that are in a 

storage system and corresponding to the data migration method in the first 

embodiment;

[0067] FIG. 7 is a flowchart of a data migration method according to a second 

embodiment of the present invention;20

[0068] FIG. 8A and FIG. 8B are a flowchart of a data migration method according 

to a third embodiment of the present invention;

[0069] FIG. 9 is a function block diagram of a host and an SSD that are in a 

storage system and corresponding to the data migration method in the third 

embodiment;25

[0070] FIG. 10A and FIG. 10B are a flowchart of a data migration method 

according to a fourth embodiment of the present invention; and

[0071] FIG. 11 is a function block diagram of a host and an SSD in a storage 

system according to a fifth embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS30

[0072] The following clearly and completely describes the technical solutions in 

the embodiments of the present invention with reference to the accompanying 
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drawings in the embodiments of the present invention. Apparently, the described 

embodiments are merely some but not all of the embodiments of the present 

invention. All other embodiments obtained by a person of ordinary skill in the art 

based on the embodiments of the present invention without creative efforts shall fall 

within the protection scope of the present invention.5

[0073] As shown in FIG. 1, FIG. 1 is an architecture diagram of a storage system. 

The storage system includes a host 10, and multiple SSDs (that is, an SSD 0 to an 

SSD 24) that are connected to the host 10 by using a Peripheral Component 

Interconnect Express (Peripheral component interconnection express, PCIe) switch 

11. The host 10 includes a CPU 101 and a memory 102.10

[0074] In actual application, data migration usually needs to be performed 

between two SSDs. For example, when the host 10 detects a to-be-invalidated SSD, 

data in the to-be-invalidated SSD needs to be migrated to another SSD, so as to avoid 

a data loss caused after the to-be-invalidated SSD is invalidated. Herein, an SSD disk

from which data is migrated is used as a source SSD, and a disk to which the data is 15

migrated is used as a target SSD. As shown in FIG. 1, when data in the SSD 2 needs to 

be migrated to the SSD 24, the SSD 2 is a source SSD, and the SSD 24 is a target 

SSD. With reference to FIG. 2, the following describes a method for migrating data in

a source SSD to a target SSD in the prior art.

[0075] As shown in FIG. 2, in step S201, when the CPU 10 detects that the data in 20

the SSD 2 needs to be migrated out, for example, detects that the data in the SSD 2 is 

to be ineffective, the CPU 10 selects a target SSD, that is, the SSD 24, from another 

SSD, so as to migrate the data in the SSD 2 to the SSD 24.

[0076] Step S202: The CPU 101 applies to the memory 102 for a migration 

memory space dedicated for data migration, and obtains a data volume of 25

to-be-migrated data.

[0077] Step S203: The CPU 101 generates a read instruction according to a length 

of the migration memory space and the obtained data volume of the to-be-migrated 

data, and sends the read instruction to the SSD 2.

[0078] Step S204: The SSD 2 reads, according to the read instruction, a data block 30

that is corresponding to the read instruction and in the SSD 2 into the migration 

memory space.

[0079] Step S205: After completing execution of the read instruction, the SSD 2 

sends a read completion feedback instruction to the host 10.
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[0080] Step S206: The CPU 101 sends a write instruction to the SSD 24 according 

to the read completion feedback instruction.

[0081] Step S207: The SSD 24 writes the data block in the migration memory 

space to the SSD 24 according to a received data write instruction.

[0082] Step S208: The SSD 24 sends a write completion feedback instruction to 5

the host 10.

[0083] Step S209: After receiving the write completion feedback instruction sent 

by the SSD 24, the CPU 101 determines whether migration of all to-be-migrated data 

in the SSD 2 is completed, and if the migration is not completed, returns to step S203, 

and generates a new read instruction, to continue to migrate the to-be-migrated data in 10

the SSD 2, or if the migration is completed, ends a data migration procedure.

[0084] It may be learned from the foregoing data migration method that in the 

prior art, when data in a source SSD is migrated to a target SSD, a data migration 

process needs to be controlled by the host 10, and migration needs to be performed by 

using the memory 102. In this way, even if bandwidth that is of the CPU 101 of the 15

host 10 and that is occupied during data migration is limited, performance of the 

storage system is still affected. In addition, a CPU bandwidth limit or even a 

bandwidth limit of the data migration causes a quite slow data migration speed, and 

increases a risk of losing migrated data, thereby affecting reliability of the storage 

system.20

[0085] According to a data migration method provided in embodiments of the 

present invention, when data is migrated from a source SSD to a target SSD, the data 

does not pass through a memory of a host in a migration process, but is directly 

transmitted by using an interface of a PCIe switch without occupying CPU bandwidth 

of the host. Therefore, performance of a storage system is not affected. In addition, a 25

data migration speed is not limited by the CPU bandwidth of the host, thereby 

increasing a data migration speed. The following describes the data migration method 

provided in the present invention by using multiple embodiments.

First embodiment

[0086] As shown in FIG. 3, FIG. 3 is an architecture diagram of a storage system 30

according to the first embodiment of the present invention. The architecture diagram 

of the storage system in the first embodiment is basically the same as an architecture 
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of the storage system in the prior art in FIG. 1, and includes a host 30, a PCIe switch 

31, and an SSD 0 to an SSD 24. The SSD 1 to the SSD 24 are connected to each other 

by using the PCIe switch 31.

[0087] The host 30 includes a CPU 301 and a memory 302. The CPU 301 is 

configured to run an application program 303 in the memory, to implement some 5

functions provided by the host 30, for example, control data access and migration in 

the SSD 0 to the SSD 24. The memory 302 further stores metadata 304 of the SSD 0 

to the SSD 24. The metadata 304 records information about data stored in each SSD, 

for example, a data volume of the stored data and logical address information of the 

stored data.10

[0088] The SSD 0 to the SSD 24 have a basically same structure. The following 

describes a structure of each SSD by using the SSD 2 as an example. As shown in 

FIG. 3, the SSD 2 includes a primary controller 221, a direct memory access (Direct 

Memory Access, DMA) controller 224, a cache 223, and a flash memory 225. The 

primary controller 221 is configured to receive a data access command sent by the 15

host 30, so as to control data access in the flash memory 225 according to the access 

command from the host 30. The DMA controller 224 may directly access a memory 

of another device, for example, the memory of the host 30, or a cache of another SSD. 

The cache 223 stores a program instruction required when the primary controller 221 

or the DMA controller 224 runs, or temporarily stores data read from the flash 20

memory 225 or data to be written to the flash memory 225. The flash memory is a 

main storage element of the SSD, and is configured to store data 226 written to the 

SSD.

[0089] In this embodiment, each SSD may provide a cache for the host 30 and 

another SSD for access. For a method for providing the cache by each SSD for the 25

host 30 and another SSD for access, refer to a flowchart shown in FIG. 4. The cache 

provided by each SSD for the host and another SSD for access is referred to as a 

migration cache in the following.

[0090] Step S401: Each SSD sets cache information of a migration cache in a 

register 222 of a controller 221 of the SSD. In this embodiment, the cache information 30

includes a size of the migration cache. The size of the migration cache of each SSD 

may be determined according to a specific application environment, for example, may 

be determined according to factors such as performance of the storage system, a size 

of a cache of the SSD, and interface bandwidth of the SSD. Migration caches of all 
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SSDs may have a same size, or may have different sizes. When some SSDs do not 

need to provide a cache for the host and another SSD for use, the SSDs may set a size 

of the cache to 0 in the register 222.

[0091] Step S402: During a BIOS boot phase of the host 30, the host 30 reads 

migration cache information of each SSD from the register 222 of the primary 5

controller 221 of the SSD, separately allocates access information to the migration 

cache of each SSD according to the read migration cache information, and records, in 

metadata 204 of each SSD, the access information allocated to the SSD, where the 

access information includes a first access address and a length of the migration cache 

of the SSD. The first access address is address information in the memory of the host, 10

and the address information is corresponding to start address information of the 

migration cache of the SSD. When the host needs to access a cache of the SSD, the 

host needs to first find the first access address in the memory 302, and accesses the 

migration cache of the SSD according to the first access address.

[0092] Step S403: The host 30 separately writes, to the register of each SSD, the 15

access information allocated to the migration cache of the SSD. In specific

implementation, only the first access address may be written.

[0093] Step S404: Each SSD selects, from the cache 223 as the migration cache, a 

cache space that has a size the same as the set cache size, and establishes a mapping 

relationship between the access information and the migration cache.20

[0094] In this way, the host 30 may access the migration cache of each SSD by 

using the access information or the migration cache of each SSD may be accessed by 

another SSD other than the SSD by using the access information. For example, if a 

migration cache is configured for the SSD 0 by using the foregoing method, the host 

or the SSD 1 to the SSD 24 may access the migration cache by using the access 25

information.

[0095] After the migration cache of each SSD is determined, data migration 

between SSDs may be performed by using the migration cache. A specific migration 

method is shown in FIG. 5.

[0096] Step S501: The host detects a preset data migration condition.30

[0097] The preset migration condition may be that an SSD in the storage system 

is determined to be invalidated or a data migration request is received. The migration 

request is from an application or another device.

[0098] Step S502: When the preset data migration condition is detected, the host 
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obtains migration data information of to-be-migrated data in a source SSD, and 

determines a target SSD.

[0099] The host 30 obtains the migration data information of the to-be-migrated 

data in the source SSD from metadata that is of the source SSD and that is stored in 

the memory 302. The migration data information includes a data volume and a logical 5

address of the to-be-migrated data.

[0100] The target SSD may be determined by a user, or may be a backup disk that 

is set for the source SSD in advance. There may be one or more target SSDs, and a 

specific quantity may be determined according to a data migration speed requirement.

[0101] When determining the target SSD, the user may select the target SSD 10

according to a data volume stored in each SSD and a busy/idle status of the SSD, that 

is, may select, as the target SSD, an SSD that stores a relatively small data volume 

and that is relatively idle currently.

[0102] Step S503: Generate a read instruction according to access information 

corresponding to the target SSD and the migration data information.15

[0103] In this implementation, two manners of generating the read instruction are 

provided. Manner 1: The to-be-migrated data is first divided into multiple data blocks 

according to a length that is of a migration cache provided by the target SSD and that 

is in the access information of the target SSD and the data volume of the 

to-be-migrated data in the migration data information. A length of each data block is 20

less than or equal to the length of the migration cache. Usually, the length of each data 

block is equal to the length of the migration cache, and a logical address of each data 

block may be determined according to the logical address of the to-be-migrated data 

and the length of the data block obtained through division. In addition, for each target 

SSD, one data block is obtained, and one read instruction is generated.25

[0104] Manner 2: During read instruction generation, not all to-be-migrated data 

is divided, and instead, only one data block is obtained through division for one target 

SSD. A length of the data block obtained through division is less than or equal to a 

length of the migration cache. Usually, the length of the data block obtained through 

division is equal to the length of the migration cache. Then a logical address of the 30

data block obtained through division is determined, and the read instruction is 

generated for the data block obtained through division.

[0105] The read instruction includes a source address and a destination address. 
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The source address is a logical address of a data block read according to the read 

instruction, and the destination address is a first access address of the migration cache 

of the target SSD. When multiple target SSDs are determined, one data block is

obtained for each target SSD in ascending order of logical addresses of the 

to-be-migrated data, so as to generate multiple read instructions.5

[0106] Step S504: The host 30 sends the read instruction to the source SSD.

[0107] When generating multiple read instructions according to multiple target 

SSDs, the host 30 sequentially sends the multiple read instructions to the source SSD 

according to a generation sequence.

[0108] Step S505: After receiving the read instruction, the source SSD reads a 10

data block that is corresponding to the read instruction and in a flash memory 225 of 

the source SSD into a migration cache of the target SSD.

[0109] In this implementation, after receiving the read instruction, a primary 

controller of the source SSD instructs the DMA controller 224 to find, according to 

the source address in the read instruction, a data block corresponding to the source 15

address from the flash memory of the source SSD, and then write, according to the 

destination address, the data block to a cache of the target SSD indicated by the 

destination address. When writing the data block to the cache of the target SSD, the 

DMA controller 224 first transmits, by using the PCIe switch, the data block and the 

destination address to the target SSD indicated by the destination address. Then the 20

target SSD finds, according to the first access address in the destination address, a 

physical address of a migration cache corresponding to the first access address, and 

then stores the data block in the migration cache.

[0110] Step S506: After reading all data blocks into the migration cache of the 

SSD, the source SSD sends a read completion feedback instruction to the host 30.25

[0111] Step S507: After receiving the read completion feedback instruction sent 

by the source SSD, the host 30 sends a write instruction to the target SSD, where the 

write instruction includes a source address and a destination address, the source 

address of the write instruction is access information of the migration cache of the 

target SSD, and the destination address of the write instruction is a logical address 30

corresponding to a storage space that is in a flash memory of the target SSD and that 

stores the data block.

[0112] Step S508: The target SSD reads the data block from the migration cache 

of target SSD according to the source address of the write instruction, and writes the 
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data block in the migration cache to the flash memory of the target SSD according to 

the destination address.

[0113] Step S509: After the target SSD completes writing of the data block, the 

target SSD sends a write completion feedback instruction to the host 30.

[0114] Step S510: After receiving the write completion feedback instruction, the 5

host 30 determines whether the to-be-migrated data in the source SSD is all migrated.

[0115] Step S511: If the to-be-migrated data in the source SSD is not all migrated, 

generate a new read instruction, and return to step S504; or if the to-be-migrated data 

in the source SSD is all migrated, end a data migration procedure. A destination 

address of the generated new read instruction is access information of the migration 10

cache of the target SSD that sends the feedback instruction. After receiving multiple 

feedback instructions, the host 30 generates one new read instruction for each 

feedback instruction.

[0116] If the manner of generating the read instruction in step S503 is Manner 1, 

in step S511, one data block is determined from a data block that is not migrated, and 15

a new read instruction is generated for the determined data block.

[0117] If the manner of generating the read instruction in step S503 is Manner 2, 

in step 511, to-be-migrated data that is not migrated is divided to obtain one data 

block, and a new read instruction is generated according to the data block newly 

obtained through division.20

[0118] According to the method provided in the foregoing embodiment, data in 

the source SSD can be directly transmitted to the target SSD without using the 

memory of the host 30. Therefore, CPU bandwidth of the host 30 is not occupied, and 

a speed of data migration between SSDs is increased.

[0119] As shown in FIG. 6, FIG. 6 is a function block diagram of the host 30 and 25

the SSD in the storage system shown in FIG. 3 in this embodiment (only a block 

diagram of the source SSD and the target SSD for data migration is shown in the 

figure). The host 30 includes an allocation module 601, a read instruction module 602, 

a write instruction module 603, and a determining module 604. The SSD includes a 

setting module 605, a mapping module 606, a read module 607, and a write module 30

608. In the figure, all SSDs include same function modules. However, in actual 

application, when the SSD is used as a source SSD from which data is migrated, a 

function executed by the write module 608 is not executed, and when the SSD is used 

as a target SSD to which data is migrated, a function executed by the read module 607 
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is not executed.

[0120] According to a data migration process, the following describes a function 

executed by each module of the host and the SSD.

[0121] The setting module 605 of each SSD cooperates with the allocation 

module 601 of the host 30, to implement a function of providing a migration cache in 5

the SSD for the host and another SSD for access. This is corresponding to the method 

for providing the cache by the SSD for the host for access in FIG. 4. Specifically, the 

setting module 605 of the SSD is configured to set cache information of a migration 

cache in a register 222 of a controller 221 of the SSD. For a specific setting manner, 

refer to the description of step S401.10

[0122] The allocation module 601 of the host 30 is configured to: during a BIOS 

boot phase of the host 30, read migration cache information of each SSD from a 

register 222 of a primary controller 221 of the SSD, separately allocate access 

information to a migration cache of each SSD according to the read migration cache 

information, record, in metadata 204 of each SSD, the access information allocated to 15

the SSD, and separately write, to the register of each SSD, the access information 

allocated to the migration cache of the SSD. For a specific allocation manner, refer to 

the description of step S402.

[0123] The mapping module 606 is configured to: select, from a cache 223 as the 

migration cache, a cache space that has a size the same as a set cache size, and 20

establish a mapping relationship between the access information and the migration 

cache. This is corresponding to step S404.

[0124] The read instruction module 602 of the SSD is configured to: detect a 

preset data migration condition, and when the preset data migration condition is 

detected, obtain migration data information of to-be-migrated data in a source SSD 25

and determine a target SSD, generate a read instruction according to access 

information corresponding to the target SSD and the migration data information, and 

send the generated read instruction to the source SSD. A function executed by the read 

instruction module 602 is corresponding to steps S501 to S504. Two manners of 

generating the read instruction are the same as those in step S503, and are not 30

described herein.

[0125] After receiving the read instruction, the source SSD reads a data block that 

is corresponding to the read instruction and in a flash memory of the source SSD into 

a migration cache of the target SSD. After all data blocks are read into the migration 
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cache of the SSD, the source SSD sends a read completion feedback instruction to the 

host 30. For a process of reading data from the flash memory of the source SSD, refer 

to descriptions of steps S505 and S506.

[0126] After receiving the read completion feedback instruction sent by the source 

SSD, the write instruction module 603 of the host sends a write instruction to the 5

target SSD. A function executed by the write instruction module 603 is corresponding 

to step S507.

[0127] The write module 608 of the target SSD writes a cache address in the 

target SSD to a flash memory of the target SSD according to the write instruction, and 

after writing of the cache address is completed, sends a write completion feedback 10

instruction to the host 30.

[0128] The determining module 604 of the host 30 determines whether the 

to-be-migrated data in the source SSD is all migrated, and if the to-be-migrated data 

in the source SSD is not all migrated, generates a new read instruction, and sends the 

new read instruction to the source SSD; or if the to-be-migrated data in the source 15

SSD is all migrated, ends a data migration process. For a manner of generating a new 

instruction, refer to a related description in step S511.

Second embodiment

[0129] A difference between the second embodiment and the first embodiment 

only lies in that in the second embodiment, to-be-migrated data in a source SSD is 20

first read into a migration cache of the source SSD, and then the data in the migration 

cache of the source SSD is written to a target SSD. The following describes a data 

migration method in the second embodiment with reference to a flowchart.

[0130] In the second embodiment, an architecture of a storage system is the same 

as that in FIG. 3. An SSD in the storage system also provides a cache for a host and 25

another SSD for access. Therefore, in the following description, the second 

embodiment is described still by using the architecture in FIG. 3. In addition, a 

method for providing the cache by the SSD for the host and the another SSD for 

access is the same as the manner in the first embodiment. For details, refer to the 

description in FIG. 4, and details are not described herein.30

[0131] With reference to FIG. 6, the following describes a method for migrating 

the to-be-migrated data in the source SSD to the target SSD in the second 
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embodiment.

[0132] Step S701: A detection host detects a preset data migration condition. This 

step is the same as step S501 in the first embodiment, and is not described herein.

[0133] Step S702: When the preset data migration condition is detected, the host 

determines the target SSD. A manner of determining the target SSD is also the same 5

as that in step S502 in the first embodiment, and is not described herein.

[0134] Because in the second embodiment, the to-be-migrated data in the source 

SSD needs to be read into a migration cache in a cache of the source SSD, in step 

S703, a read instruction is generated according to access information of the source 

SSD and the migration data information.10

[0135] There are also two manners of generating the read instruction according to 

the access information of the source SSD and the migration data information.

[0136] Manner 1: The to-be-migrated data is divided into multiple data blocks 

according to a length of the migration cache of the source SSD in the access 

information of the source SSD and a data volume of the to-be-migrated data in the 15

migration data information, and the read instruction is generated according to 

migration data information of the data blocks obtained through division and the access 

information corresponding to the source SSD.

[0137] Manner 2: Migration data information of a data block that is currently 

migrated to the target SSD is obtained according to a length of the migration cache of 20

the source SSD in the access information of the source SSD and a data volume of the 

to-be-migrated data in the migration data information, and the read instruction is 

generated according to the obtained migration data information of the data block and 

the access information corresponding to the source SSD.

[0138] A source address of the read instruction is a logical address of a data block 25

read by the source SSD, and the destination address is a first access address of the 

migration cache of the source SSD.

[0139] After the read instruction is sent to the source SSD by using step 604, in 

step S605, the source SSD reads, according to the read instruction, a data block that is 

corresponding to the read instruction and in a flash memory of the source SSD into 30

the migration cache of the source SSD.

[0140] After all data blocks are read into the migration cache of the source SSD, 

in step S706, the source SSD also generates a read completion feedback instruction, 

and sends the read completion feedback instruction to the host.
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[0141] In step S707, after receiving the read completion feedback instruction, the 

host sends a write instruction to the target SSD. A source address of the write 

instruction is a logical address of a data block read according to the read instruction. 

The destination address is a logical address of a storage space that is in a flash 

memory of the target SSD and that is used to store the data block.5

[0142] Step S708: The target SSD writes the data block in the migration cache of 

the source SSD to the target SSD according to the write instruction.

[0143] Specifically, after receiving the write instruction, the target SSD instructs 

the DMA controller of the target SSD to write, to a cache of the target SSD in a DMA 

manner by using the PCIe switch, the data block stored in the migration cache of the 10

source SSD.

[0144] When the DMA controller obtains the data block in the migration cache of 

the source SSD in the DMA manner, the DMA controller transmits the first access 

address of the source SSD to the source SSD. The source SSD obtains, according to 

the first access address, the data block stored in the migration cache of the SSD, and 15

then writes the data block to the flash memory of the target SSD by using the PCIe 

switch.

[0145] Step S709: After the target SSD completes writing of the data block, the 

target SSD sends a write completion feedback instruction to the host.

[0146] Step S710: After receiving the write completion feedback instruction, the 20

host determines whether the to-be-migrated data in the source SSD is all migrated.

[0147] Step S711: If the to-be-migrated data in the source SSD is not all migrated, 

generate a new read instruction, and return to step S604; or if the to-be-migrated data 

in the source SSD is all migrated, end a data migration procedure.

[0148] If the manner of generating the read instruction in step S703 is Manner 1, 25

in step S611, one data block is determined from a data block that is not migrated, and 

a new read instruction is generated for the determined data block.

[0149] If the manner of generating the read instruction in step S703 is Manner 2, 

in step 711, to-be-migrated data that is not migrated is divided to obtain one data

block, and a new read instruction is generated according to the data block newly 30

obtained through division.

[0150] In the second embodiment, a function block diagram of the host and the 

SSD is the same as the function modules included in the host and the SSD in the first 

embodiment, but some function modules execute different functions.



25

[0151] An allocation module 601 of the host and a setting module 605 and a 

mapping module 606 of the SSD execute same functions as those in the first 

embodiment. This is not described herein.

[0152] In this embodiment, data in the flash memory of the source SSD is first 

migrated to the migration cache of the source SSD. Therefore, when the read 5

instruction module 602 generates a read instruction, a destination address of the 

generated read instruction is access information of the migration cache of the source 

SSD. In this way, a read module 607 of the source SSD reads, according to the read 

instruction, a data block corresponding to the read instruction into the migration cache 

of the source SSD. A source address of a write instruction sent by a write instruction 10

module 603 of the host is the access information of the migration cache of the source 

SSD. A write module of the target SSD migrates the data block in the migration cache 

of the source SSD to the flash memory of the target SSD according to the write 

instruction.

[0153] Other parts are the same as those in the first embodiment, and are not 15

described herein.

Third embodiment

[0154] A difference between the third embodiment and the first embodiment lies 

in that in the third embodiment, when detecting that data in a source SSD needs to be 

migrated, an SSD of a host only needs to send a migration command to the source 20

SSD. The source SSD may migrate to-be-migrated data in a flash memory of the 

source SSD to a target SSD according to the migration command. After data in a 

cache of the source SSD is all migrated, the source SSD only needs to send a 

migration completion feedback instruction to the host. In this way, in an entire data 

migration process, the host only needs to exchange a command with the source SSD 25

twice, but does not need to participate in the data migration process, thereby further 

reducing host bandwidth occupied during data migration between SSDs. The 

following describes a data migration method in the third embodiment with reference 

to a flowchart.

[0155] In the third embodiment, an architecture of a storage system is the same as 30

that in FIG. 3. An SSD in the storage system also provides a migration cache for the 

host and another SSD for access. Therefore, in the following description, the third 
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embodiment is described still based on the architecture in FIG. 3. In addition, a 

method for providing the migration cache by the SSD for the host and the another 

SSD for access is the same as the method in the first embodiment. For details, refer to 

the description in FIG. 4, and details are not described herein.

[0156] With reference to FIG. 8A and FIG. 8B, the following describes a method 5

for migrating the to-be-migrated data in the source SSD to the target SSD in the third 

embodiment.

[0157] Step S801: A detection host detects a preset data migration condition. This 

step is the same as step S501 in the first embodiment, and is not described herein.

[0158] Step S802: When the preset data migration condition is detected, the host 10

determines the target SSD. A manner of determining the target SSD is also the same 

as that in step S502 in the first embodiment, and is not described herein.

[0159] Step S803: The host sends a data migration instruction to the source SSD, 

where the data migration instruction carries access information corresponding to the 

target SSD.15

[0160] Step S804: The source SSD generates a read instruction according to the 

to-be-migrated data in the source SSD and the access information that is 

corresponding to the target SSD and that is carried in the received migration 

instruction.

[0161] In this embodiment, there are two manners of generating the read 20

instruction by the source SSD. Manner 1: The to-be-migrated data is divided into 

multiple data blocks according to a length that is of a migration cache provided by the 

target SSD and that is in the access information of the target SSD and a data volume 

of the to-be-migrated data in the source SSD. A length of each data block is equal to 

the length of the migration cache. In addition, a storage address of each data block 25

may be determined according to a storage address of the to-be-migrated data and the 

length of the data block obtained through division. In addition, for each target SSD, 

one data block is obtained, and one read instruction is generated. It should be noted 

that the storage address herein is a logical address of data in an SSD, and data stored 

in an SSD can be found according to a mapping relationship between a logical address 30

of data in an SSD and a physical address.

[0162] Manner 2: During read instruction generation, not all to-be-migrated data 

is divided, and instead, only one data block is obtained through division for one target 

SSD. A storage address of the data block obtained through division is determined, and 
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then a read instruction is generated for the data block obtained through division.

[0163] The read instruction includes a source address and a destination address. 

The source address is a storage address of a data block read according to the read 

instruction, and the destination address is a first access address of the migration cache 

of the target SSD. When multiple target SSDs are determined, one data block is 5

obtained for each target SSD in ascending order of storage addresses of the 

to-be-migrated data, so as to generate multiple read instructions.

[0164] Step S805: The source SSD executes the read instruction, to read a data 

block that is corresponding to the read instruction and in a flash memory of the source 

SSD into a migration cache of the target SSD.10

[0165] In this embodiment, the data block that is corresponding to the read 

instruction and in the flash memory of the source SSD is read into the migration cache 

of the target SSD also by using a DMA controller of the source SSD. A process of 

reading the data block by the DMA is the same as that in the first embodiment. For 

details, refer to a related description in step S505 in the first embodiment.15

[0166] Step S806: After completing execution of the read instruction, the source 

SSD sends a write request to the target SSD, where the write request includes access 

information of the migration cache of the target SSD.

[0167] Step S807: The target SSD generates a write instruction according to the 

write request. The write instruction includes a source address and a destination 20

address. The source address of the write instruction is the access information of the 

migration cache of the target SSD, and the destination address of the write instruction 

is a storage address that is in a flash memory of the target SSD and that is used to 

store the data block.

[0168] Step S808: Execute the write instruction, to write the data block in the 25

migration cache of the target SSD to the flash memory of the target SSD.

[0169] Step S809: After completing writing, the target SSD sends a write 

completion feedback instruction to the source SSD.

[0170] Step S810: After receiving the write completion feedback instruction, the 

source SSD determines whether the to-be-migrated data is all migrated, and if the 30

to-be-migrated data is not all migrated, performs step S811; or if the to-be-migrated 

data is all migrated, performs step S812.

[0171] Step S811: Generate a new read instruction, and then return to step S805. 

If the manner of generating the read instruction in step S804 is Manner 1, in step S811, 
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the source SSD determines one data block from data blocks that are not migrated, and 

generates a new read instruction for the determined data block.

[0172] If the manner of generating the read instruction in step S804 is Manner 2, 

in step S811, the source SSD obtains one data block by dividing to-be-migrated data 

that is not migrated, and generates a new read instruction according to the data block 5

newly obtained through division.

[0173] Step S812: The source SSD sends a migration completion feedback 

instruction to the host, and after receiving the migration completion feedback 

instruction, the host may end the data migration method.

[0174] As shown in FIG. 9, FIG. 9 is a block diagram of the host and the SSD in 10

the second embodiment. The host includes an allocation module 901 and a migration 

instruction module 902. The SSD includes a setting module 903, a mapping module 

904, a read instruction module 905, a read module 906, a write instruction module 

907, a write module 908, and a determining module 909. In this embodiment, 

functions executed by the allocation module 901 of the host and the setting module 15

903 and the mapping module 904 of the SSD are the same as those of the allocation 

module 601, the setting module 605, and the mapping module 606 in the first 

embodiment, and are not described herein.

[0175] The migration instruction module 902 of the host is configured to: when a 

preset data migration condition is detected, determine a target SSD, and send a data 20

migration instruction to a source SSD, where the data migration instruction carries 

access information corresponding to the target SSD.

[0176] A read instruction module 905 of the source SSD is configured to generate 

a read instruction according to to-be-migrated data in the source SSD and the access 

information that is corresponding to the target SSD and that is carried in the received 25

migration instruction. For the two manners of generating the read instruction, refer to 

the description of step S804.

[0177] A read module 906 of the source SSD is configured to execute the read 

instruction, to read a data block that is corresponding to the read instruction and in a 

flash memory of the source SSD into a migration cache of the target SSD. This is 30

corresponding to step 805.

[0178] After execution of the read instruction is completed, a write instruction 

module 907 of the source SSD sends a write request to the target SSD, where the 

write request includes access information of the migration cache of the target SSD.
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[0179] A write module 908 of the target SSD generates a write instruction 

according to the write request. The write instruction includes a source address and a 

destination address. The source address of the write instruction is the access 

information of the migration cache of the target SSD, and the destination address of 

the write instruction is a storage address that is in a flash memory of the target SSD 5

and that is used to store the data block. The data block in the migration cache of the 

target SSD is written to the flash memory of the target SSD according to the write 

instruction, and after writing is completed, a write completion feedback instruction is 

sent to the source SSD.

[0180] After receiving the write completion feedback instruction, a determining 10

module 909 of the source SSD determines whether the to-be-migrated data is all 

migrated, and if the to-be-migrated data is not all migrated, generates a new read 

instruction, or if the to-be-migrated data is all migrated, sends a migration completion 

feedback instruction to the host, so that the host ends data migration. A manner of 

generating the new instruction is the same as that in step S811, and is not described 15

herein.

Fourth embodiment

[0181] The fourth embodiment and the third embodiment are similar, and differ 

only in that when to-be-migrated data in a source SSD is migrated to a target SSD, the 

to-be-migrated data in the source SSD is first migrated to a migration cache of the 20

source SSD, and then the data in the migration cache of the source SSD is migrated to 

a flash memory of the target SSD.

[0182] In the third embodiment, an architecture of a storage system is the same as 

that in FIG. 3. An SSD in the storage system also provides a cache for a host for 

access. Therefore, in the following description, the third embodiment is described still 25

based on the architecture in FIG. 3. In addition, a method for providing the cache by 

the SSD for the host for use is the same as the method in the first embodiment. For 

details, refer to the description in FIG. 4, and details are not described herein.

[0183] With reference to FIG. 10A and FIG. 10B, the following describes a 

method for migrating the to-be-migrated data in the source SSD to the target SSD in 30

the fourth embodiment.

[0184] Step S1001: A detection host detects a preset data migration condition. 
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This step is the same as step S501 in the first embodiment, and is not described 

herein.

[0185] Step S1002: When the preset data migration condition is detected, the host 

determines the target SSD. A manner of determining the target SSD is also the same 

as that in step S502 in the first embodiment, and is not described herein.5

[0186] Step S1003: The host sends a data migration instruction to the source SSD, 

where the data migration instruction carries access information corresponding to the 

source SSD and target SSD information.

[0187] Step S1004: The SSD generates a read instruction according to the 

to-be-migrated data in the source SSD and the access information that is 10

corresponding to the source SSD and that is carried in the received migration 

instruction.

[0188] A manner of generating the read instruction by the source SSD is similar to 

the two manners of generating the read instruction by the source SSD in the third 

embodiment. A difference only lies in that a destination address of the generated read 15

instruction is the access information corresponding to the source SSD.

[0189] Step S1005: The source SSD executes the read instruction, to read a data 

block that is corresponding to the read instruction and in a flash memory of the source 

SSD into a migration cache of the source SSD.

[0190] Step S1006: After completing execution of the read instruction, the source 20

SSD sends a write request to a target SSD corresponding to the target SSD 

information, where the write request carries access information of the migration cache 

of the source SSD.

[0191] Step S1007: The target SSD generates a write instruction according to the 

write request, where a source address of the write instruction is the access information 25

corresponding to the source SSD, and a destination address of the write instruction is 

an address that is in a flash memory of the target SSD and that is used to store the data 

block in the migration cache of the source SSD.

[0192] Step S1008: The target SSD executes the write instruction, to migrate the 

data block in the migration cache of the source SSD to the flash memory of the SSD.30

[0193] Step S1009: After completing execution of the write instruction, the target 

SSD sends a write completion feedback instruction to the source SSD.

[0194] Step S1010: After receiving the write completion feedback instruction, the 

source SSD determines whether the to-be-migrated data is all migrated, and if the 
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to-be-migrated data is not all migrated, performs step S1011; or if the to-be-migrated 

data is all migrated, performs step S1012.

[0195] Step S1011: Generate a new read instruction, and then return to step S1005. 

If the manner of generating the read instruction in step S1004 is Manner 1, in step 

S1011, the source SSD determines one data block from data blocks that are not 5

migrated, and generates a new read instruction for the determined data block.

[0196] If the manner of generating the read instruction in step S1004 is Manner 2, 

in step S1011, the source SSD obtains one data block by dividing to-be-migrated data 

that is not migrated, and generates a new read instruction according to the data block 

newly obtained through division.10

[0197] Step S1012: The source SSD sends a migration completion feedback 

instruction to the host, and after receiving the migration completion feedback 

instruction, the host may end the data migration method.

[0198] In the fourth embodiment, a function block diagram of the host and the 

SSD is the same as the function modules included in the host and the SSD in the first 15

embodiment, but some function modules execute different functions.

[0199] Functions executed by an allocation module 901 of the host and a setting 

module 903 and a mapping module 904 of the SSD are the same as those of the 

allocation module 601 of the host, and the setting module 605 and the mapping 

module 606 of the SSD in the first embodiment, and are not described herein.20

[0200] In this embodiment, data in the flash memory of the source SSD is first 

migrated to the migration cache of the source SSD. Therefore, when the read 

instruction module 905 generates a read instruction, a destination address of the 

generated read instruction is the access information of the migration cache of the 

source SSD. In this way, a read module 607 of the source SSD reads, according to the 25

read instruction, a data block corresponding to the read instruction into the migration 

cache of the source SSD. Write request information sent by the write instruction 

module 907 carries the access information of the migration cache of the source SSD. 

A write module of the target SSD generates a write instruction according to the write 

request, and executes the write instruction to migrate the data block in the migration 30

cache of the source SSD to the flash memory of the SSD. A source address of the 

write instruction is the access information corresponding to the source SSD, and a 

destination address of the write instruction is an address that is in the flash memory of 

the target SSD and that is used to store the data block in the migration cache of the 
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source SSD.

[0201] Other parts have same functions as those of modules included in the host 

and the SSD in the third embodiment. This is not described herein.

Fifth embodiment

[0202] In the fifth embodiment, an SSD in a storage system does not need to 5

provide a cache for a host and another SSD for access, and instead, data migration 

between SSDs is performed by using a register of a controller in the SSD.

[0203] An architecture of the storage system is the same as the architecture in FIG. 

3. A method for migrating data between SSDs by using the register of the controller of 

the SSD is similar to the data migration method provided in the third embodiment. A 10

difference only lies in that access information corresponding to a target SSD is 

information about a register of a controller of the target SSD. The information about 

the register includes a first access address of the register and a length of the register. 

In the prior art, access information of the register is recorded on the host. Therefore, 

the host may directly obtain the information about the register of the controller of the 15

target SSD. The following describes the data migration method in this embodiment 

with reference to the data migration method in the third embodiment shown in FIG. 

8A and FIG. 8B. In this embodiment, access information corresponding to an SSD is 

information about a register of a controller of the SSD. Therefore, information that is 

corresponding to the target SSD and that is carried in a migration instruction sent by 20

the host is the information about the register of the controller of the target SSD 

(corresponding to step S804 in FIG. 8A). In this way, in a step of generating a read 

instruction (corresponding to step S804 in FIG. 8A), a data block is obtained through 

division and read according to the information about the register of the controller of 

the target SSD, such as a length of the register. A destination address of the generated 25

read instruction is access information of the register of the controller of the target SSD. 

Correspondingly, in this embodiment, in a step of executing the read instruction 

(corresponding to step S805 in FIG. 8A), the source SSD reads a data block that is 

corresponding to the read instruction and in a flash memory of the source SSD into 

the register of the controller of the target SSD. In addition, in a step of sending a write 30

request (corresponding to step S806 in FIG. 8B), the write request also carries the 

access information of the register of the controller of the target SSD. A source address 
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of a write instruction generated by the target SSD is the access information of the 

register. Therefore, the target SSD may write the data block in the register of the 

controller of the target SSD to a flash memory of the target SSD according to the 

write instruction. Other steps are basically the same as those in the third embodiment. 

For details, refer to a related description in FIG. 8A and FIG. 8B.5

[0204] FIG. 11 is a block diagram of a host and an SSD in the fifth embodiment. 

In the fifth embodiment, the SSD does not need to provide a migration cache for the 

host and another SSD for access. Therefore, there is no setting module or mapping 

module, and correspondingly, the host includes no allocation module. Specifically, as 

shown in FIG. 11, the host includes a migration instruction module 1101, and the SSD 10

(includes a source SSD and a target SSD) includes a read instruction module 1102, a 

read module 1103, a write instruction module 1104, a write module 1105, and a 

determining module 1106.

[0205] Because the access information corresponding to the SSD is the 

information about the register of the controller of the SSD in this embodiment, 15

information that is corresponding to the target SSD and that is carried in a migration 

instruction sent by the migration instruction module 1101 of the host is information 

about a register of a controller of the target SSD. When the read instruction module 

1102 generates a read instruction, a data block is obtained through division and read 

according to the information about the register of the controller of the target SSD, 20

such as a length of the register. A destination address of the generated read instruction 

is access information of the register of the controller of the target SSD. 

Correspondingly, the read module 1103 of the source SSD reads a data block that is 

corresponding to the read instruction and in a flash memory of the source SSD into 

the register of the controller of the target SSD. In addition, when the write instruction 25

module 1104 of the source SSD sends a write request, the write request also carries 

the access information of the register of the controller of the target SSD. A source 

address of a write instruction generated by the write instruction module 1105 of the 

target SSD is the access information of the register. Therefore, the write module 1106 

of the target SSD may write the data block in the register of the controller of the target 30

SSD to a flash memory of the target SSD according to the write instruction. Functions 

executed by other modules are basically the same as functions executed by 

corresponding modules in the third embodiment. For details, refer to descriptions of 

related modules in FIG. 9. The details are not described herein.
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[0206] The foregoing describes in detail an IO device registration technology 

when a computer device starts provided in the embodiments of the present invention. 

In this specification, specific examples are used to describe the principle and the 

implementations of the present invention, and the description of the embodiments is

only intended to help understand the method and the core idea of the present invention. 5

In addition, a person of ordinary skill in the art can make modifications to specific 

implementations and application scopes according to the idea of the present invention. 

In conclusion, the content of this specification shall not be construed as a limitation 

on the present invention.
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CLAIMS

What is claimed is:

1. A data migration method applied to a host, wherein the host is connected to 

multiple solid state disks SSDs, the multiple SSDs are interconnected, each SSD is 

configured with a migration cache, each SSD is corresponding to one piece of access 5

information, the host or another SSD other than the SSD accesses the migration cache 

of each SSD according to the access information, and the data migration method 

comprises:

obtaining migration data information of to-be-migrated data in a source SSD and 

determining a target SSD, generating a read instruction according to access 10

information corresponding to the target SSD and the migration data information, and 

sending the read instruction to the source SSD, wherein the read instruction is used to 

instruct the source SSD to read a data block that is corresponding to the read 

instruction and in a flash memory of the source SSD into a migration cache of the 

target SSD; and15

after a read completion feedback instruction sent by the source SSD is received, 

sending a write instruction to the target SSD, so as to instruct the target SSD to write 

the data block in the cache of the target SSD to a flash memory of the target SSD.

2. The data migration method according to claim 1, wherein the method further 

comprises:20

reading information of the migration cache of each SSD from a register of a 

controller of the SSD when the host is started; and

allocating the access information to the migration cache of each SSD according 

to the read migration cache information, and recording the access information 

corresponding to each SSD on the host.25

3. The data migration method according to claim 1 or 2, wherein the generating a 

read instruction according to access information of the target SSD and the migration 

data information comprises:

dividing the to-be-migrated data into multiple data blocks according to a length 

of the migration cache of the target SSD in the access information of the target SSD 30

and a data volume of the to-be-migrated data in the migration data information, and 

generating the read instruction according to migration data information of the divided 
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multiple data blocks and the access information corresponding to the target SSD.

4. The data migration method according to claim 3, wherein the method further 

comprises: receiving a write completion feedback instruction sent by the target SSD, 

determining whether the divided multiple data blocks are all migrated, and if the 

divided multiple data blocks are not all migrated, determining one data block from 5

data blocks that are not migrated, and generating a new read instruction for the 

determined data block, wherein a destination address of the new read instruction is the 

target SSD that sends the write completion feedback instruction.

5. The data migration method according to claim 1 or 2, wherein the generating a 

read instruction according to access information of the target SSD and the migration 10

data information comprises:

obtaining, according to a length of the migration cache of the target SSD in the 

access information of the target SSD and a data volume of the to-be-migrated data in 

the migration data information, migration data information of a data block that is 

currently migrated to the target SSD, and generating the read instruction according to 15

the obtained migration data information of the data block and the access information 

corresponding to the target SSD.

6. The data migration method according to claim 5, wherein the method further

comprises: receiving a write completion feedback instruction sent by the target SSD, 

determining whether there is to-be-migrated data that is not migrated, and if there is 20

to-be-migrated data that is not migrated, obtaining migration data information of one 

data block according to migration data information of the to-be-migrated data that is 

not migrated, and generating a new read instruction according to the obtained 

migration data information of the data block, wherein a destination address of the new 

read instruction is the target SSD that sends the write completion feedback 25

instruction.

7. The data migration method according to any one of claims 1 to 6, wherein 

each read instruction comprises a source address and a destination address, the source 

address is a logical address of a data block read according to each read instruction, 

and the destination address is a first access address of the migration cache of the 30

target SSD.

8. The data migration method according to any one of claims 1 to 7, wherein the 

target SSD is multiple target SSDs, and during generating the read instruction, one 

read instruction is generated for each target SSD, and the generated multiple read 
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instructions are sent to the source SSD.

9. A data migration method applied to a host, wherein the host is connected to 

multiple solid state disks SSDs, the multiple SSDs are interconnected to each other, 

each SSD is configured with a migration cache, each SSD is corresponding to one 

piece of access information, the host or another SSD other than the SSD accesses the 5

migration cache of each SSD according to the access information, and the data 

migration method comprises:

obtaining migration data information of to-be-migrated data in a source SSD and 

determining a target SSD, generating a read instruction according to access 

information corresponding to the source SSD and the migration data information, and 10

sending the read instruction to the source SSD, wherein the read instruction is used to 

instruct the source SSD to read a data block that is corresponding to the read 

instruction and in a flash memory of the source SSD into a migration cache of the 

source SSD; and

after a read completion feedback instruction sent by the source SSD is received, 15

sending a write instruction to the target SSD, so as to instruct the target SSD to write 

the data block in the migration cache of the source SSD to a flash memory of the 

target SSD.

10. The data migration method according to claim 9, wherein the method further 

comprises:20

reading information of the migration cache of each SSD from a register of a 

controller of the SSD when the host is started; and

allocating the access information to the migration cache of each SSD according 

to the read migration cache information, and recording, on the host, the access 

information corresponding to each SSD.25

11. The data migration method according to claim 9 or 10, wherein the 

generating a read instruction according to access information of the source SSD and 

the migration data information comprises:

dividing the to-be-migrated data into multiple data blocks according to a length 

of the migration cache of the source SSD in the access information of the source SSD 30

and a data volume of the to-be-migrated data in the migration data information, and 

generating the read instruction according to migration data information of the divided 

multiple data blocks and the access information corresponding to the source SSD.

12. The data migration method according to claim 11, wherein the method 
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further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether the divided multiple data blocks are all migrated, and if the 

divided multiple data blocks are not all migrated, determining one data block from 

data blocks that are not migrated, and generating a new read instruction for the 

determined data block.5

13. The data migration method according to claim 9 or 10, wherein the 

generating a read instruction according to access information of the source SSD and 

the migration data information comprises:

obtaining, according to a length of the migration cache of the source SSD in the 

access information of the source SSD and a data volume of the to-be-migrated data in 10

the migration data information, migration data information of a data block that is 

currently migrated to the target SSD, and generating the read instruction according to 

the obtained migration data information of the data block and the access information 

corresponding to the source SSD.

14. The data migration method according to claim 13, wherein the method 15

further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether there is to-be-migrated data that is not migrated, and if 

there is to-be-migrated data that is not migrated, obtaining migration data information 

of a data block according to migration data information of the to-be-migrated data that 

is not migrated, and generating a new read instruction according to the obtained 20

migration data information of the data block.

15. The data migration method according to any one of claims 9 to 14, wherein 

each read instruction comprises a source address and a destination address, the source 

address is a logical address of a data block read according to each read instruction, 

and the destination address is a first access address of the migration cache of the 25

source SSD.

16. A data migration method applied to a host, wherein the host is connected to 

multiple solid state disks (SSDs), the multiple SSDs are interconnected, each SSD is 

configured with a migration cache, each SSD is corresponding to one piece of access 

information, the host or another SSD other than the SSD accesses the migration cache 30

of each SSD according to the access information, and the data migration method 

comprises:

sending a data migration instruction to a source SSD, wherein the data migration 

instruction carries access information corresponding to a target SSD, so that the 
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source SSD generates a read instruction according to the access information 

corresponding to the target SSD and to-be-migrated data in the source SSD, executes 

the read instruction to read a data block that is corresponding to the read instruction 

and in a flash memory of the source SSD into a migration cache of the target SSD, 

and after completing execution of the read instruction, sends a write request to the 5

target SSD, to instruct the target SSD to write the data block in the cache of the target 

SSD to a flash memory of the target SSD.

17. The data migration method according to claim 16, wherein the method 

further comprises:

when starting, reading, by the host, migration cache information that is of each 10

SSD and that is set in a register of a controller of the SSD; and

allocating the access information to the migration cache of each SSD according 

to the read migration cache information, and recording, on the host, the access 

information corresponding to each SSD.

18. The data migration method according to claim 16 or 17, wherein the data 15

migration instruction carries access information corresponding to multiple target

SSDs.

19. A data migration method applied to a solid state disk SSD, wherein the SSD 

is connected to a host and is connected to another SSD that is connected to the host, 

the SSD that is connected to the host is configured with a migration cache, each SSD20

that is connected to the host is corresponding to one piece of access information, the 

host or another SSD other than the SSD accesses the migration cache of each SSD 

according to the access information, and the data migration method comprises:

receiving, by the SSD as a source SSD, a data migration instruction, wherein the 

data migration instruction carries access information corresponding to a target SSD;25

generating a read instruction according to the access information corresponding 

to the target SSD and migration data information of to-be-migrated data in a flash 

memory of the source SSD;

executing the read instruction to read a data block that is corresponding to the 

read instruction and in the flash memory of the source SSD into a migration cache of 30

the target SSD; and

after execution of the read instruction is completed, sending a write request to the 

target SSD, to instruct the target SSD to write the data block in the cache of the target 

SSD to a flash memory of the target SSD, wherein the write request carries access 
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information of the migration cache of the target SSD.

20. The data migration method according to claim 19, wherein the method 

further comprises:

setting migration cache information of the source SSD in a register of a 

controller of the source SSD, so that when starting, the host reads the migration cache 5

information set in the register, allocates the access information to the migration cache 

of each SSD according to the read migration cache information, and records, on the 

host, the access information corresponding to each SSD.

21. The data migration method according to claim 20, wherein the generating a 

read instruction according to the access information corresponding to the target SSD 10

and migration data information of to-be-migrated data in a flash memory of the source 

SSD comprises:

dividing the to-be-migrated data into multiple data blocks according to a length 

of the migration cache of the target SSD in the access information of the target SSD 

and a data volume of the to-be-migrated data in the migration data information, and 15

generating the read instruction according to migration data information of the divided 

multiple data blocks and the access information corresponding to the target SSD.

22. The data migration method according to claim 21, wherein the method 

further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether the divided multiple data blocks are all migrated, and if the 20

divided multiple data blocks are not all migrated, determining one data block from 

data blocks that are not migrated, and generating a new read instruction for the 

determined data block, wherein a destination address of the new read instruction is the 

target SSD that sends the write completion feedback instruction.

23. The data migration method according to claim 19, wherein the generating a 25

read instruction according to the access information corresponding to the target SSD 

and migration data information of to-be-migrated data in a flash memory of the source

SSD comprises:

obtaining, according to a length of the migration cache of the target SSD in the 

access information of the target SSD and a data volume of the to-be-migrated data in 30

the migration data information, migration data information of a data block that is 

currently migrated to the target SSD, and generating the read instruction according to 

the obtained migration data information of the data block and the access information 

corresponding to the target SSD.
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24. The data migration method according to claim 23, wherein the method 

further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether there is to-be-migrated data that is not migrated, and if 

there is to-be-migrated data that is not migrated, obtaining migration data information 

of a currently migrated data block according to migration data information of the 5

to-be-migrated data that is not migrated, and generating a new read instruction 

according to the obtained migration data information of the data block, wherein a 

destination address of the new read instruction is the target SSD that sends the write 

completion feedback instruction.

25. The data migration method according to any one of claims 19 to 24, wherein 10

each read instruction comprises a source address and a destination address, the source 

address is an address of a data block read according to each read instruction, and the 

destination address is a first access address of the migration cache of the target SSD.

26. The data migration method according to any one of claims 19 to 25, wherein 

the target SSD is multiple target SSDs, and during generating the read instruction, one 15

read instruction is generated for each target SSD.

27. A data migration method applied to a host, the host is connected to multiple 

solid state disks SSDs, the multiple SSDs are interconnected, each SSD is configured 

with a migration cache, each SSD is corresponding to one piece of access information, 

the host accesses the migration cache of each SSD according to the access 20

information, and the data migration method comprises:

sending a data migration instruction to a source SSD, wherein the data migration 

instruction carries access information corresponding to the source SSD and target 

SSD information, so that the source SSD generates a read instruction according to the 

access information corresponding to the source SSD and to-be-migrated data in a 25

flash memory of the source SSD, executes the read instruction to read a data block 

that is corresponding to the read instruction and in the flash memory of the source 

SSD into a migration cache of the source SSD, and after completing execution of the 

read instruction, sends a write request to a target SSD corresponding to the target SSD 

information, to instruct the target SSD to write the data block in the migration cache 30

of the source SSD to a flash memory of the target SSD, wherein the write request 

carries access information of the migration cache of the source SSD.

28. The data migration method according to claim 27, wherein the method 

further comprises:
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when starting, reading, by the host, migration cache information that is of each 

SSD and that is set in a register of a controller of the SSD; and

allocating the access information to the migration cache of each SSD according 

to the read migration cache information, and recording, on the host, the access 

information corresponding to each SSD.5

29. A data migration method, wherein the method is applied to a solid state disk

SSD, the SSD is connected to a host and is connected to another SSD that is 

connected to the host, the SSD that is connected to the host is configured with a 

migration cache, each SSD that is connected to the host is corresponding to one piece 

of access information, the host or another SSD other than the SSD accesses the 10

migration cache of each SSD according to the access information, and the data 

migration method comprises:

receiving, by the SSD as a source SSD, a data migration instruction, wherein the 

data migration instruction carries access information corresponding to the source SSD 

and target SSD information;15

generating a read instruction according to the access information corresponding 

to the source SSD and migration data information of to-be-migrated data in a flash 

memory of the source SSD;

executing the read instruction to read a data block that is corresponding to the 

read instruction and in the flash memory of the source SSD into a migration cache of 20

the source SSD; and

after execution of the read instruction is completed, sending a write request to a 

target SSD corresponding to the target SSD information, to instruct the target SSD to 

write the data block in the migration cache of the source SSD to a flash memory of 

the target SSD, wherein the write request carries access information of the migration 25

cache of the source SSD.

30. The data migration method according to claim 29, wherein the method 

further comprises: setting a size of the migration cache of the source SSD in a register 

of a controller of the source SSD, so that when starting, the host reads the migration 

cache information, and allocates the access information to the migration cache of the 30

source SSD according to the read migration cache information.

31. The data migration method according to claim 29 or 30, wherein the 

generating a read instruction according to the access information corresponding to the 

source SSD and migration data information of to-be-migrated data in a flash memory 
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of the source SSD comprises:

dividing the to-be-migrated data into multiple data blocks according to a length 

of the migration cache of the source SSD in the access information of the source SSD 

and a data volume of the to-be-migrated data in the migration data information, and 

generating the read instruction according to migration data information of the divided 5

multiple data blocks and the access information corresponding to the source SSD.

32. The data migration method according to claim 31, wherein the method 

further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether the divided multiple data blocks are all migrated, and if the 

divided multiple data blocks are not all migrated, determining one data block from 10

data blocks that are not migrated, and generating a new read instruction for the 

determined data block.

33. The data migration method according to claim 29 or 30, wherein the 

generating a read instruction according to the access information corresponding to the 

source SSD and migration data information of to-be-migrated data in a flash memory 15

of the source SSD comprises:

obtaining migration data information of a currently migrated data block 

according to a length of the migration cache of the source SSD in the access 

information of the source SSD and a data volume of the to-be-migrated data in the 

migration data information, and generating the read instruction according to the 20

obtained migration data information of the data block and the access information 

corresponding to the source SSD.

34. The data migration method according to claim 33, wherein the method 

further comprises: receiving a write completion feedback instruction sent by the target 

SSD, determining whether there is to-be-migrated data that is not migrated, and if 25

there is to-be-migrated data that is not migrated, obtaining migration data information 

of a currently migrated data block according to migration data information of the 

to-be-migrated data that is not migrated, and generating a new read instruction 

according to the obtained migration data information of the data block.

35. The data migration method according to any one of claims 29 to 34, wherein 30

each read instruction comprises a source address and a destination address, the source 

address is an address of a data block read according to each read instruction, and the 

destination address is a first access address of the migration cache of the source SSD.

36. A data migration method, wherein the method is applied to a solid state disk
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SSD, the SSD is connected to a host and is connected to another SSD that is 

connected to the host, and the data migration method comprises:

receiving, by the SSD as a source SSD, a data migration instruction, wherein the 

data migration instruction carries access information of a register of a controller of a 

target SSD;5

generating a read instruction according to the access information of the register 

of the controller of the target SSD and migrated data of to-be-migrated data in a flash 

memory of the source SSD; and

executing the read instruction to read a data block that is corresponding to the 

read instruction and in the flash memory of the source SSD into the register of the 10

controller of the target SSD, and after execution of the read instruction is completed, 

sending a write request to the target SSD, to instruct the target SSD to write the data 

block in the register of the controller of the target SSD to a flash memory of the target 

SSD, wherein the write request carries the access information of the register of the 

controller of the target SSD.15

37. A host, wherein the host is connected to multiple solid state disks SSDs, the 

multiple SSDs are connected to each other, each SSD is configured with a migration 

cache, each SSD is corresponding to one piece of access information, the host or 

another SSD other than the SSD accesses the migration cache of each SSD according 

to the access information, and the host comprises:20

a read instruction module, configured to: obtain migration data information of 

to-be-migrated data in a source SSD and determine a target SSD, generate a read 

instruction according to access information corresponding to the target SSD and the 

migration data information, and send the read instruction to the source SSD, wherein 

the read instruction is used to instruct the source SSD to read a data block that is 25

corresponding to the read instruction and in a flash memory of the source SSD into a 

migration cache of the target SSD; and

a write instruction module, configured to: after a read completion feedback 

instruction sent by the source SSD is received, send a write instruction to the target 

SSD, so as to instruct the target SSD to write the data block in the cache of the target 30

SSD to a flash memory of the target SSD.

38. The host according to claim 37, further comprising:

an allocation module, configured to: when the host starts, read migration cache 

information that is configured for each SSD and that is set in a register of a controller 
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of each SSD; and allocate the access information to the migration cache of each SSD 

according to the read migration cache information, and record, on the host, the access 

information corresponding to each SSD.

39. The host according to claim 37 or 38, wherein when the read instruction 

module generates the read instruction according to the access information of the target 5

SSD and the migration data information, the host is specifically configured to:

divide the to-be-migrated data into multiple data blocks according to a length of 

the migration cache of the target SSD in the access information of the target SSD and 

a data volume of the to-be-migrated data in the migration data information, and 

generate the read instruction according to migration data information of the divided 10

multiple data blocks and the access information corresponding to the target SSD.

40. The host according to claim 39, further comprising:

a determining module, configured to: receive a write completion feedback 

instruction sent by the target SSD, determine whether the divided multiple data blocks

are all migrated, and if the divided multiple data blocks are not all migrated, 15

determine one data block from data blocks that are not migrated, and generate a new 

read instruction for the determined data block, wherein a destination address of the 

new read instruction is the target SSD that sends the write completion feedback 

instruction.

41. The host according to claim 37 or 38, wherein when the read instruction 20

module generates the read instruction according to the access information of the target 

SSD and the migration data information, the host is specifically configured to: obtain, 

according to a length of the migration cache of the target SSD in the access 

information of the target SSD and a data volume of the to-be-migrated data in the 

migration data information, migration data information of a data block that is 25

currently migrated to the target SSD, and generate the read instruction according to 

the obtained migration data information of the data block and the access information 

corresponding to the target SSD.

42. The host according to claim 41, wherein the host further comprises:

a determining module, configured to: receive a write completion feedback 30

instruction sent by the target SSD, determine whether there is to-be-migrated data that 

is not migrated, and if there is to-be-migrated data that is not migrated, obtain 

migration data information of one data block according to migration data information 

of the to-be-migrated data that is not migrated, and generate a new read instruction 
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according to the obtained migration data information of the data block, wherein a 

destination address of the new read instruction is the target SSD that sends the write 

completion feedback instruction.

43. The host according to any one of claims 37 to 42, wherein each read 

instruction comprises a source address and a destination address, the source address is 5

a logical address of a data block read according to each read instruction, and the 

destination address is a first access address of the migration cache of the target SSD.

44. The host according to any one of claims 37 to 43, wherein the target SSD is 

multiple target SSDs, and when generating the read instruction, the read instruction 

module generates one read instruction for each target SSD, and sends generated 10

multiple read instructions to the source SSD.

45. A host, wherein the host is connected to multiple solid state disks SSDs, the 

multiple SSDs are connected to each other, each SSD is configured with a migration 

cache, each SSD is corresponding to one piece of access information, the host or 

another SSD other than the SSD accesses the migration cache of each SSD according 15

to the access information, and the host comprises:

a read instruction module, configured to: obtain migration data information of 

to-be-migrated data in a source SSD and determine a target SSD, generate a read 

instruction according to access information corresponding to the source SSD and the 

migration data information, and send the read instruction to the source SSD, wherein 20

the read instruction is used to instruct the source SSD to read a data block that is 

corresponding to the read instruction and in a flash memory of the source SSD into a 

migration cache of the source SSD; and

a write instruction module, configured to: after a read completion feedback 

instruction sent by the source SSD is received, send a write instruction to the target 25

SSD, so as to instruct the target SSD to write the data block in the migration cache of 

the source SSD to a flash memory of the target SSD.

46. The host according to claim 45, wherein the host further comprises:

an allocation module, configured to: when the host starts, read migration cache 

information that is configured for each SSD and that is set in a register of a controller 30

of each SSD; and allocate the access information to the migration cache of each SSD 

according to the read migration cache information, and record, on the host, the access 

information corresponding to each SSD.

47. The host according to claim 45 or 46, wherein when the read instruction 
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module generates the read instruction according to the access information of the 

source SSD and the migration data information, the host is specifically configured to:

divide the to-be-migrated data into multiple data blocks according to a length of 

the migration cache of the source SSD in the access information of the source SSD 

and a data volume of the to-be-migrated data in the migration data information, and 5

generate the read instruction according to migration data information of the divided 

multiple data blocks and the access information corresponding to the source SSD.

48. The host according to claim 47, further comprising:

a determining module, configured to: receive a write completion feedback 

instruction sent by the target SSD, determine whether the divided multiple data blocks10

are all migrated, and if the divided multiple data blocks are not all migrated, 

determine one data block from data blocks that are not migrated, and generate a new 

read instruction for the determined data block.

49. The host according to claim 45 or 46, wherein when the read instruction 

module generates the read instruction according to the access information of the 15

source SSD and the migration data information, the host is specifically configured to:

obtain, according to a length of the migration cache of the source SSD in the 

access information of the source SSD and a data volume of the to-be-migrated data in 

the migration data information, migration data information of a data block that is 

currently migrated to the target SSD, and generate the read instruction according to 20

the obtained migration data information of the data block and the access information 

corresponding to the source SSD.

50. The host according to claim 49, further comprising:

a determining module, configured to: receive a write completion feedback 

instruction sent by the target SSD, determine whether there is to-be-migrated data that 25

is not migrated, and if there is to-be-migrated data that is not migrated, obtain 

migration data information of a data block according to migration data information of 

the to-be-migrated data that is not migrated, and generate a new read instruction 

according to the obtained migration data information of the data block.

51. The host according to any one of claims 45 to 50, wherein each read 30

instruction comprises a source address and a destination address, the source address is 

a logical address of a data block read according to each read instruction, and the 

destination address is a first access address of the migration cache of the source SSD.

52. A host, wherein the host is connected to multiple solid state disks SSDs, the 
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multiple SSDs are connected to each other, each SSD is configured with a migration 

cache, each SSD is corresponding to one piece of access information, the host or 

another SSD other than the SSD accesses the migration cache of each SSD according 

to the access information, and the host comprises:

a migration instruction module, configured to: send a data migration instruction 5

to a source SSD, wherein the data migration instruction carries access information 

corresponding to a target SSD, so that the source SSD generates a read instruction 

according to the access information corresponding to the target SSD and 

to-be-migrated data in the source SSD, executes the read instruction to read a data 

block that is corresponding to the read instruction and in a flash memory of the source 10

SSD into a migration cache of the target SSD, and after completing execution of the 

read instruction, sends a write request to the target SSD, to instruct the target SSD to 

write the data block in the cache of the target SSD to a flash memory of the target 

SSD.

53. The host according to claim 52, further comprising:15

an allocation module, configured to: when the host starts, read migration cache 

information that is of each SSD and that is set in a register of a controller of each SSD; 

and allocate the access information to the migration cache of each SSD according to 

the read migration cache information, and record, on the host, the access information 

corresponding to each SSD.20

54. The host according to claim 51 or 52, wherein the data migration instruction 

carries access information corresponding to multiple target SSDs.

55. A solid state disk SSD, wherein the SSD is connected to a host and is 

connected to another SSD that is connected to the host, the SSD that is connected to 

the host is configured with a migration cache, each SSD that is connected to the host 25

is corresponding to one piece of access information, the host or another SSD other 

than the SSD accesses the migration cache of each SSD according to the access 

information, and the SSD comprises:

a read instruction module, configured to: when the SSD is used as a source SSD, 

receive a data migration instruction, wherein the data migration instruction carries 30

access information corresponding to a target SSD; and generate a read instruction 

according to the access information corresponding to the target SSD and migration 

data information of to-be-migrated data in a flash memory of the source SSD;

a read module, configured to execute the read instruction to read a data block 
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that is corresponding to the read instruction and in the flash memory of the source 

SSD into a migration cache of the target SSD; and

a write instruction module, configured to: after execution of the read instruction 

is completed, send a write request to the target SSD, to instruct the target SSD to write 

the data block in the cache of the target SSD to a flash memory of the target SSD, 5

wherein the write request carries access information of the migration cache of the 

target SSD.

56. The SSD according to claim 55, further comprising:

a setting module, configured to: set a size of a migration cache of the source SSD 

in a register of a controller of the source SSD, so that when starting, the host reads the 10

migration cache information, and allocates the access information to the migration 

cache of the source SSD according to the read migration cache information.

57. The SSD according to claim 55 or 56, wherein when the read instruction 

module generates the read instruction according to the access information 

corresponding to the target SSD and the migration data information of the 15

to-be-migrated data in the flash memory of the source SSD, the SSD is specifically 

configured to:

divide the to-be-migrated data into multiple data blocks according to a length of 

the migration cache of the target SSD in the access information of the target SSD and 

a data volume of the to-be-migrated data in the migration data information, and 20

generate the read instruction according to migration data information of the divided 

multiple data blocks and the access information corresponding to the target SSD.

58. The SSD according to claim 57, wherein the SSD further comprises: a 

determining module, configured to receive a write completion feedback instruction 

sent by the target SSD, determine whether the divided multiple data blocks are all 25

migrated, and if the divided multiple data blocks are not all migrated, determine one 

data block from data blocks that are not migrated, and generate a new read instruction 

for the determined data block, wherein a destination address of the new read 

instruction is the target SSD that sends the write completion feedback instruction.

59. The SSD according to claim 55 or 56, wherein when the read instruction 30

module generates the read instruction according to the access information 

corresponding to the target SSD and the migration data information of the 

to-be-migrated data in the flash memory of the source SSD, the SSD is specifically 

configured to:
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obtain, according to a length of the migration cache of the target SSD in the 

access information of the target SSD and a data volume of the to-be-migrated data in 

the migration data information, migration data information of a data block that is 

currently migrated to the target SSD, and generate the read instruction according to 

the obtained migration data information of the data block and the access information 5

corresponding to the target SSD.

60. The SSD according to claim 59, further comprising:

a determining module, configured to: receive a write completion feedback 

instruction sent by the target SSD, determine whether there is to-be-migrated data that 

is not migrated, and if there is to-be-migrated data that is not migrated, obtain 10

migration data information of a currently migrated data block according to migration 

data information of the to-be-migrated data that is not migrated, and generate a new 

read instruction according to the obtained migration data information of the data block, 

wherein a destination address of the new read instruction is the target SSD that sends 

the write completion feedback instruction.15

61. The SSD according to any one of claims 55 to 60, wherein each read 

instruction comprises a source address and a destination address, and the source 

address is an address of a data block read according to each read instruction, and the 

destination address is a first access address of the migration cache of the target SSD.

62. The SSD according to any one of claims 55 to 61, wherein the target SSD is 20

multiple target SSDs, and during generating the read instruction, one read instruction 

is generated for each target SSD.

63. A host, wherein the host is connected to multiple solid state disks SSDs, the 

multiple SSDs are connected to each other, each SSD is configured with a migration 

cache, each SSD is corresponding to one piece of access information, the host 25

accesses the migration cache of each SSD according to the access information, and 

the host comprises:

a migration instruction module, configured to: send a data migration instruction 

to a source SSD, wherein the data migration instruction carries access information 

corresponding to the source SSD and target SSD information, so that the source SSD 30

generates a read instruction according to the access information corresponding to the 

source SSD and to-be-migrated data in a flash memory of the source SSD, executes 

the read instruction to read a data block that is corresponding to the read instruction 

and in the flash memory of the source SSD into a migration cache of the source SSD, 
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and after completing execution of the read instruction, sends a write request to a target 

SSD corresponding to the target SSD information, to instruct the target SSD to write 

the data block in the migration cache of the source SSD to a flash memory of the 

target SSD.

64. The host according to claim 63, further comprising:5

an allocation module, configured to: when the host starts, read migration cache 

information that is of each SSD and that is set in a register of a controller of each SSD; 

and allocate the access information to the migration cache of each SSD according to 

the read migration cache information, and record, on the host, the access information 

corresponding to each SSD.10

65. A solid state disk SSD, wherein the SSD is connected to a host and is 

connected to another SSD that is connected to the host, the SSD that is connected to 

the host is configured with a migration cache, each SSD that is connected to the host 

is corresponding to one piece of access information, the host or another SSD other 

than the SSD accesses the migration cache of each SSD according to the access 15

information, and the SSD comprises:

a read instruction module, configured to: when the SSD is used as a source SSD, 

receive a data migration instruction, wherein the data migration instruction carries 

access information corresponding to the source SSD and target SSD information; and 

generate a read instruction according to the access information corresponding to the 20

source SSD and migration data information of to-be-migrated data in a flash memory 

of the source SSD;

a read module, configured to execute the read instruction to read a data block 

that is corresponding to the read instruction and in the flash memory of the source 

SSD into a migration cache of the source SSD; and25

a write instruction module, configured to: after execution of the read instruction 

is completed, send a write request to a target SSD corresponding to the target SSD 

information, to instruct the target SSD to write the data block in the migration cache 

of the source SSD to a flash memory of the target SSD, wherein the write request 

carries access information of the migration cache of the source SSD.30

66. The SSD according to claim 65, wherein the SSD further comprises:

a setting module, configured to: set a size of the migration cache of the source 

SSD in a register of a controller of the source SSD, so that when starting, the host 

reads the migration cache information, and allocates the access information to the 
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migration cache of the source SSD according to the read migration cache information.

67. The SSD according to claim 65 or 66, wherein when the read instruction 

module generates the read instruction according to the access information 

corresponding to the source SSD and the migration data information of the 

to-be-migrated data in the flash memory of the source SSD, the SSD is specifically 5

configured to:

divide the to-be-migrated data into multiple data blocks according to a length of 

the migration cache of the source SSD in the access information of the source SSD 

and a data volume of the to-be-migrated data in the migration data information, and 

generate the read instruction according to migration data information of the divided 10

multiple data blocks and the access information corresponding to the source SSD.

68. The SSD according to claim 67, further comprising:

a determining module, configured to: receive a write completion feedback 

instruction sent by the target SSD, determine whether the divided multiple data blocks

are all migrated, and if the divided multiple data blocks are not all migrated, 15

determine one data block from data blocks that are not migrated, and generate a new 

read instruction for the determined data block.

69. The SSD according to claim 65 or 66, wherein when the read instruction 

module generates the read instruction according to the access information 

corresponding to the source SSD and the migration data information of the 20

to-be-migrated data in the flash memory of the source SSD, the SSD is specifically 

configured to:

obtain migration data information of a currently migrated data block according to 

a length of the migration cache of the source SSD in the access information of the 

source SSD and a data volume of the to-be-migrated data in the migration data 25

information, and generate the read instruction according to the obtained migration 

data information of the data block and the access information corresponding to the 

source SSD.

70. The SSD according to claim 69, further comprising:

a determining module, configured to: receive a write completion feedback 30

instruction sent by the target SSD, determine whether there is to-be-migrated data that 

is not migrated, and if there is to-be-migrated data that is not migrated, obtain 

migration data information of a currently migrated data block according to migration 

data information of the to-be-migrated data that is not migrated, and generate a new 
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read instruction according to the obtained migration data information of the data 

block.

71. The SSD according to any one of claims 65 to 70, wherein each read 

instruction comprises a source address and a destination address, and the source 

address is an address of a data block read according to each read instruction, and the 5

destination address is a first access address of the migration cache of the source SSD.

72. A solid state disk SSD, wherein the SSD is connected to a host and is 

connected to another SSD that is connected to the host, and the SSD comprises:

a read instruction module, configured to: when the SSD is used as a source SSD, 

receive a data migration instruction, wherein the data migration instruction carries 10

access information of a register of a controller of a target SSD; and generate a read 

instruction according to the access information of the register of the controller of the 

target SSD and migrated data of to-be-migrated data in a flash memory of the source 

SSD;

a read module, configured to: execute the read instruction to read a data block 15

that is corresponding to the read instruction and in the flash memory of the source 

SSD into the register of the controller of the target SSD; and

a write instruction module, configured to: after execution of the read instruction 

is completed, send a write request to the target SSD, to instruct the target SSD to write 

the data block in the register of the controller of the target SSD to a flash memory of 20

the target SSD, wherein the write request carries the access information of the register 

of the controller of the target SSD.


