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A processor in a storage device stores service data in a hard disk

S71

An AI apparatus in the storage device sends a data obtaining request
to the processor in the storage device to obtain the service data, and

performs AI computing on the service data

S72

FIG. 7

S81: Send a first data obtaining request

S82: In response to the first data obtaining request,
the processor obtains service data from a hard disk,

and sends the service data to the AI apparatus

S83: The AI apparatus receives the
service data sent by the processor,
and performs AI computing on the

service data

Processor in a
storage device

AI apparatus

FIG. 8
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Processor in a
storage device

S91: Send a second data
obtaining request

S92: The processor sends
metadata of service data to an AI

apparatus in response to the
second data obtaining request

S93: When the metadata
indicates that the service data

is located in the storage
device, the AI apparatus
sends a first data access
request to the hard disk

S94: The hard disk obtains
the service data based on the

metadata, and writes the
service data into the AI
apparatus through DMA

AI processorHard disk

FIG. 9
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Processor in a
storage device

S1201: Send a third data
obtaining request

S1202: The processor sends
metadata of service data to the AI
apparatus in response to the third

data obtaining request

S1203: When the metadata
indicates that the service data

is located in the another
storage device, send a second

data access request

S1204: The another storage
device sends the service data

to the AI apparatus in
response to the second data

access request

AI apparatus
Another

storage device

FIG. 12
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An AI computing unit obtains service data from an AI memory

S1401

The AI computing unit performs AI computing on the service data

S1402

FIG. 14
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Processor in a
storage device

AI processor

S1502: Send a memory application
request to the processor

S1503: The processor obtains a segment of memory
space from a memory through division based on the

memory application request and reserves the
segment of memory space for an AI apparatus

S1501: The AI processor determines
that an available capacity of an AI
memory reaches a preset threshold

S1504: The AI processor performs AI
computing through the memory space

FIG. 15
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Processor in a
storage device

AI processor

S1602: The processor sends a memory
application request to the AI processor

S1603: The AI processor obtains a segment of
memory space from an AI memory through division

based on the memory application request and reserves
the segment of memory space for the processor

S1601: Determine that an available
capacity of a memory in the storage

device reaches a preset threshold

S1604: Perform AI computing through
the memory space of the AI memory

FIG. 16
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Processor in a
storage device

AI processor

S1702: Send a first subtask in the at
least two subtasks to the processor

S1704: Send a computing result to the AI processor

S1701: When it is determined that
computing power of the AI processor is
insufficient, the AI processor divides a

computing task into at least two subtasks

S1703: Execute the first subtask

FIG. 17
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Processor in a
storage device

AI processor

S1812: Send a second subtask in the at
least two subtasks to the AI processor

S1814: Send a computing result to the processor

S1813: Execute the second subtask

S1811: When it is determined that
computing power of the processor is
insufficient, divide a computing task

into at least two subtasks

FIG. 18

Second storage
device

First storage
device

S1901: A first AI apparatus in the first storage device and a
second AI apparatus in the second storage device transmit an

AI parameter to each other through a first network

S1902: A first storage apparatus in the first storage device and
a second storage apparatus in the second storage device

transmit service data to each other through a second network

FIG. 19
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Second storage
apparatus

First storage
apparatus

S2112: Transmit other service data
through a first network

S2111: The first storage apparatus
determines that a quantity of network

resources of a second network is less than
a specified storage network resource

threshold

FIG. 21

Second storage
device

First storage
device

S2213: The first AI apparatus sends the other service
data to a second AI apparatus through the first network

S2212: A first AI apparatus reads other
service data from a first memory

S2214: The second AI apparatus
writes the other service data into a

second memory

S2211: Send a network resource request of a first
network to a second AI processor, and send a memory

RDMA access request to a second processor

FIG. 22
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Second storage
device

First storage
device

S2413: Send the other service data to a second AI
apparatus through the first network

S2412: A first AI apparatus reads
other service data from a hard disk in

a first storage apparatus

S2414: Write the other service data
into a second memory

S2411: Send a network resource request of a first
network to a second AI processor, and send a memory

RDMA access request to a second processor

FIG. 24
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First storage
device

S2601: A first AI processor sends a network
resource request of a second network to a

second processor

S2602: The first AI processor obtains
another AI parameter from a first AI memory

S2603: The first AI processor transmits the
another AI parameter to a second AI memory
through the second network through RDMA

Second storage
device

FIG. 26
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First storage
device

S2801: A first AI processor sends a network
resource request of a second network to a

second processor

S2802: The first AI processor obtains
another AI parameter from a first memory

S2803: The first AI processor transmits the
another AI parameter to a second memory

through the second network through RDMA

Second storage
device

FIG. 28
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Management
apparatus

S3003: When determining that service data
is distributed on the first storage device, the

management apparatus sends a first
computing request to the first storage device

S3002: The management apparatus
determines distribution of a to-be-trained

dataset based on the first job request

First storage
device

S3001: The management apparatus receives
a first job request

S3004: A first AI apparatus obtains the
service data from a first storage apparatus in

the first storage device based on the first
computing request

S3005: The first AI apparatus performs AI
computing on the service data to obtain a

second computing result

FIG. 30
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S3101: Receive a second job request

S3105: A first AI apparatus
obtains the other service data from

the second storage device based
on the second computing request

S3104: When the running status
of the second storage device does
not meet the specified condition,
send a second computing request

to the first storage device

S3102: Determine distribution of a
to-be-trained dataset based on the

second job request

S3106: The first AI apparatus
performs AI computing on the
other service data to obtain a

second computing result

Second
storage
device

S3103: When other service data
is distributed on the second

storage device, the management
apparatus further determines

whether a running status of the
second storage device meets a

specified condition

Management
apparatus

First
storage
device

FIG. 31
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M
em

o
ry

1. Model Loading
(Initial)

2. Data loading
(cyclic)

8. Store the AI
parameter (end)

3. Parameter
initialization (initial)

7. Parameter update
(cyclic)

4. Forward
propagation

6. Backward
propagation

5. Perform loss
computing based
on a prediction

result

AI model

Service
data

AI
parameter

FIG. 32
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Management
apparatus

Graphical user interface/Client

Job managementJob submission API

AI job
management

service

Management
apparatus

Resource
management module

Scheduler

Hardware
infrastructure

AI training job AI training job AI training job

Storage
device CPU

Storage device
memory

AI CPU

First network NPU/GPU

AI memory
High-speed
interconnect

network

Second
networkHard disk

FIG. 33


