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In a case of starting a target transaction, obtain a transaction timestamp of

the target transaction and current global latest version information of the

distributed database system, the target transaction including at least one

operation statement for a target data object, and the global latest version | >~ 5201

information being version information of latest generated metadata of all
metadata stored in the distributed database system

Determine latest-version metadata of the target data object according to

the current global latest version information, and determine to-be- [~ 5202

accessed user data of the target transaction according to the transaction
timestamp

Execute an operation statement of the target transaction on the to-be- ~__ S203
accessed user data based on the latest-version metadata of the target data
object

FIG. 2

Transmit a second timestamp allocation request corresponding to the
target transaction to the global timestamp manager - 5201-1

Receive response information returned by the global timestamp manager

based on the second timestamp allocation request, where the response [~ ~— S201-2

information includes the transaction timestamp of the target transaction
and the current global latest version information

FIG. 3
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Receive a modification instruction for metadata of any data object, and
generate modified metadata of the data object according to the
modification instruction

- S401

Commit the modified metadata to a global metadata storage

- S402

Update the global latest version information to version information of the
modified metadata in a case that the modified metadata is successfully
committed

N~ S403

FIG. 4

Transmit a first timestamp allocation request to a global timestamp
manager in a case that the modified metadata is generated

~—- S501

Receive a timestamp returned by the global timestamp manager based on
the first timestamp allocation request, and determine the timestamp as the
version information of the modified metadata

- S502

FIG. 5
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Obtain version information of latest local metadata of the target i
data object from the local cache ~_ 5202-1

S202-2
determine whether the

version information of the latest loca
metadata of the target data object is the same
as the current global latest version
information

Yes

S202-3 S202-4

L~

metadata of various
versions of the target data
object stored in the local cache and the
global metadata storage, to
determine whether target
metadata exists

Obtain the latest local metadata
of the target data object as the
latest-version metadata of the

target data object from metadata

stored in the local cache

Yes No

/52025

Determine target
metadata having latest
version information as

the latest-version
metadata of the target $202-6

data object

Determine the latest
local metadata of the
target data object as the
~ latest-version metadata
of the target data object

FIG. 6

Write the modified metadata to the local cache in a case that the modified
metadata is successfully committed - S701

Update version information of latest local metadata of a data object whose
metadata is modified to the version information of the modified metadata [” >~ S702
in the local cache

FIG. 7
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Working node 110 Global

manager 400

Global metadata

timestamp
storage 300

S1: Receive a modification instruction for a
schema object O1 of a data table t1, and generate a
modified schema object O1 according to the

modification instruction

S2: Transmit a first timestamp
allocation request rl

[

-

S3: Generate a timestamp V11 according to current time

information

-

S4: Transmit the timestamp V11

Rl

S5: Use the timestamp V11 as version information
of the modified schema object O1, to obtain the
schema object O1 of a V11 version

S6: Commit the schema object O1 of the V11 version
l

Y

I
S7: Return commit confirmation information after storing the
schema object O1 of the V11 version

-
-t

S8: Transmit a notification carrying
the version information V11

.
P

S9: Update the current value of the GLSV to V11
according to the notification

S10: When receiving the commit confirmation

information, write the schema object O1 of the V11
version into the local cache 111, and update the current
value of the EGSV-1 in the local cache 111 to V11

S11: When starting the

transaction T1, transmit a second
timestamp allocation request r2

[
-

S12: Generate a timestamp V40 based on current time
information, obtain the current value V11 of the GLSV,
and fill response information corresponding to r2 with

V40 and V11

-

S13: Return the response message

-«

S14: Obtain the current value V11 of the EGSV-1
from the local cache 111, determine that the
current value V11 of the EGSV-1 is the same as
the current value V11 of the GLSV, and obtain the
schema object O1 with the version information
V11 from the local cache 111

S15: Use V40 as a transaction timestamp of the
transaction T1, obtain a user data snapshot based
on V40, and determine user data whose version
information is less than or equal to V40 as to-be-
accessed user data data 1 of the transaction T1

S16: Parse an operation statement of the
transaction T1 according to the schema object O1
of the V11 version, and execute the operation
statement of the transaction T1 on the data 1
according to a parsing result

FIG. 8
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Working node 110
[

Global timestamp
manager 400

S1: Receive a modification instruction for a
schema object O1 of a data table t1, and generate a
modified schema object O1 according to the
modification instruction

S2: Transmit a first timestamp
allocation request r1

Global metadata
storage 300

S3: Generate a timestamp V11 according to current time

information

-t
%

S4: Transmit the timestamp V11

S5: Use the timestamp V11 as version information
of the modified schema object O1, to obtain the
schema object O1 ofa V11 version

S6: Commit the schema object O1 of the V11 version
|

S7: Return commit confirmation information after storing the
schema object O1 of the V11 version

Y

~S8: Transmit a notification carrying
the version information V11

S9: Update the current value of the GLSV to V11
according to the notification

S11: When starting the
transaction T1, transmit a second
timestamp allocation requestr2

S12: Generate a timestamp V40 based on current time
information, obtain the current value V11 of the GLSV,
and fill response information corresponding to r2 with

V40 and V11

S13: Return the response message

Bl

S17: Obtain the current value V10 of the EGSV-1
from the local cache 111, determine that the
current value V10 of the EGSV-1 is different from
the current value V11 of the GLSV, and search for
the schema object O1 whose version information is
greater than V10 and less than or equal to V11
from schema objects O1 stored in the local cache
111 and the global metadata storage 300

S18: Find the schema object O1 of the V11 version
from the global metadata storage 300, determine
the schema object O1 of the V11 version as a
schema object O2 of the latest version, synchronize
the schema object O1 of the V11 version to the
local cache 111, and update the current value of the
EGSV-1in the local cache 111 to V11

S19: Obtain a user data snapshot based on the
transaction timestamp V40, and determine user
data whose version information is less than or
equal to V40 as to-be-accessed user data data 1 of
the transaction T1

S20: Parse an operation statement of the
transaction T1 according to the schema object O1
of the V11 version, and execute the operation
statement of the transaction T1 on the data 1
according to a parsing result

FIG. 9
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Global timestamp

Working node 120 manager 400

S21: When starting the
transaction T2, transmit a second
timestamp allocation request r3

[

S22: Generate a timestamp V41 based on current time
information, obtain the current value V21 of the GLSV,
and fill response information corresponding to r3 with V41
and V21

S23: Return the response message

-
-«

S24: Obtain the current value V20 of the EGSV-2
from the local cache 121, determine that the current
value V20 of the EGSV-2 is different from the
current value V21 of the GLSV, and search for the
schema object O2 whose version information is
greater than V20 and less than or equal to V21 from
schema objects O2 stored in the local cache 121 and
the global metadata storage 300

S25: Find the schema object O2 of the V21 version
from the global metadata storage 300, determine the
schema object O2 of the V21 version as a schema
object O2 of the latest version, synchronize the
schema object O2 of the V21 version to the local
cache 121, and update the current value of the
EGSV-2 in the local cache 121 to V21

S26: Determine to-be-accessed user data data 2 of
the transaction T2 based on the transaction
timestamp V41, parse an operation statement of the
transaction T2 based on the schema object O2 of the
V21 version, and execute the operation statement of
the transaction T2 on the data 2 based on a parsing
result

FIG. 10
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) Global timestamp
Working node 120 manager 400

S27: When starting the
transaction T3, transmit a second
timestamp allocation request r4

-
-

S28: Generate a timestamp V42 based on current time
information, obtain the current value V21 of the GLSV,
and fill response information corresponding to r4 with V42
and V21

S29: Return the response message

-
-

S30: Obtain the current value V30 of the EGSV-3
from the local cache 131, determine that the current
value V30 of the EGSV-3 is different from the
current value V21 of the GLSV, and search for the
schema object O3 whose version information is
greater than V30 and less than or equal to V21 from
schema objects O3 stored in the local cache 131 and
the global metadata storage 300

S31: If the target metadata is not found, determine
the schema object O3 of the V30 version as the
schema object O3 of the latest version, and update
the current value of the EGSV-3 in the local cache
131to V21

S32: Determine to-be-accessed user data data 3 of
the transaction T3 based on the transaction
timestamp V42, parse an operation statement of the
transaction T3 based on the schema object O3 of the
V21 version, and execute the operation statement of
the transaction T3 on the data 3 based on a parsing
result

FIG. 11
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Transaction processing module
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FIG. 12

Server 1300

Processor
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Computer-readable storage medium 1410

1400

Program code for performing steps of the method
embodiments of this application
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