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FIG. 1

A computing device determines, in response to a DDL transaction in
execution interruption satisfying a resumption condition, a last data block
processed by the DDL transaction before the execution interruption

I201

'

The computing device continues, starting from a next data block following
the last data block, executing the DDL transaction

202

H

'

The computing device commits the DDL transaction after data blocks
operated by the DDL transaction are processed

I 203

FIG. 2
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A computing device obtains, in response to a DDL transaction in execution
interruption satisfying a resumption condition, management data of the
DDL transaction, the management data being used for recording block(s)
processed by the DDL transaction

!

The computing device queries and obtains, from the management data, a
last block processed by the DDL transaction before the execution
interruption

!

The computing device reads a next block following the last block or a
block following the next block, and processes each data record stored in
the read block

!

The computing device obtains, in response to a progress query instruction
for the DDL transaction, a data progress of the DDL transaction based on
the management data and a total number of data blocks required to be
processed by the DDL transaction

.

The computing device returns the data progress of the DDL transaction to a
device triggering the progress query instruction

!

The computing device commits the DDL transaction in response to data
blocks operated by the DDL transaction being processed

S

FIG. 3
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A computing device obtains, in response to a DDL transaction in execution
interruption satisfying a resumption condition, management data of the DDL
transaction, the management data being used for recording block(s) processed
by the DDL transaction

l

The computing device queries and obtains, from the management data, a last
block processed by the DDL transaction before the execution interruption

!

The computing device performs, starting from the next block following the
last block, parallel processing on blocks that are not processed by the DDL
transaction based on a parallel degree of the DDL transaction

:

The computing device obtains a first block set and a second block set of the
DDL transaction after the parallel processing is completed, the first block set
being used for recording blocks in a data table required to be operated by the

DDL transaction at a start of execution, and the second data block set being

used for recording blocks in the data table required to be operated by the DDL
transaction upon completion of the parallel processing

:

The computing device commits the DDL transaction when the first block set
and the second block set are consistent with each other

SRS

FIG. 4
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1: Start an add index DDL task
v

2: Modify a data dictionary corresponding to a table, add a definition
of an index, and set an index state to Delete Only

y

3: Commit a first stage of a DDL transaction

v

4: Start a second stage of the DDL transaction )

v

5: Modify the index state to Write Only, and obtain a transaction ID

v

6: Start to scan full table data, and record total blocks to be processed
for scanning the full table data into the DDL task

v

7: Start to scan the transaction, and record the scanned transaction IDJ

v
8: Obtain a first block

v

N N ¢ N N N N N M

VY

(9: Process each record of the current block, and create an index using
a Thomas write rule

z
S

.

10: Have all records of the
block been processed?

[ 11: Register the current block in the map structure of DDL, and ]

update a number of blocks currently processed

v
( 12: Obtain a next block )

13: Is there any block to be processed?

14: Modify the index state to Public

v
15: Mark the end of the DDL task

FIG. 5
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Yes

Q)

1: Find an online DDL task abnormally
interrupted

2: Can the execution No
be continued?
4: Find a last block before interruption through a
map structure

3: Roll back a DDL
transaction

1

y

5: Find a next block through the last block

6: Has
a block to be processed been
found?

Yes
p

No

»  create an index using a Thomas write rule

» 7: Process each record of the current block, and}
.

8: Have all records of the
block been processed?

of DDL, and update a number of blocks
currently processed

v
( 10: Obtain the next block )

9: Register the current block in the map structure}

11: Is there any block
to be processed?

12: Modify the index state to Public

v

13: Mark the end of the DDL task

FIG. 6
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Block 1 [ Blockm] [ Block n ]

Block 1
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Yes

1: Start an offline add index DDL task

v

2: Create a newly defined temporary data table

v

3: Apply for a permission (applying for a lock) of the table

!

(
(
(
( 4: Set the state of the table to No Write
[5

v

: Start to scan full table data, and record total blocks to be processed
for scanning the full table data into the DDL task

v

[ 6: Obtain a first block

v

7: Process each record of the current block, modify the record

—_ S S S

—

vy

according to a new table structure, and then insert the record into the

——

temporary data table created in step 2

(&

9: Register the current block in the map structure of DDL, and update
a number of blocks currently processed

v

( 10: Obtain a next block )

12: Modify a table name of an original data table, modify a table
name of the temporary data table in step 2 into the table name of the
original data table, and asynchronously delete the original data table

v
13: Mark the end of the DDL task

O

FI1G. 9
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Yes

1: Find an offline DDL task abnormally
interrupted

2: Can the execution
be continued?

3:IsaDDL Yes

transaction rolled

[4: Apply for a permission (applying for a lock) of]
back?

the table

[5: Find a next block through a last block in a map]

structure

7: Process each record of the current block,
modify the record according to a new table

structure, and then insert the record into the

temporary data table created in step 2

.

8: Have all records of the
block been processed?

of DDL, and update a number of blocks currently
processed

v
( 10: Obtain the next block )

[9: Register the current block in the map structure}

modify a table name of the temporary data table |
in step 2 into the table name of the original data |~
table, and asynchronously delete the original data
table

v
13: Mark the end of the DDL task )4

O

{12: Modify a table name of an original data table,

FIG. 10
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( 1: Start an add index DDL task )

(2: Modify a data dictionary corresponding to a table, add a definition of an index, and set

an index state to Delete Only

)

¥

( 3: Commit a first stage of a DDL transaction )

v

(4: Start a second stage of the DDL transaction)

v

)

5: Modify the index state to Write Only, and obtain a
transaction ID
( 6: Start to scan full table data J

v

7: Record total blocks to be processed for scanning the full table blocks and the full table

[ into the DDL task

)

v

8: Select a parallel degree, initialize a parallel task, and sta
parallel execution

]

! 9: Start to scan the transaction, and record the
| scanned transaction ID

( 10: Obtain a first block )
!

11: Process each record of the current block, ]

and create an index using a Thomas write rule

12: Have all records of the
block been processed?

structure of DDL, and update a number of
blocks currently processed
Yes
( 14: Obtain a next block )

|
|
|
|
|
|
|
|
|
|
|
|
|
|
: [ 13: Register the current block in the map ]
|
|
|
|
|
|
|
|
|
|
\

( 17: All parallel processing tasks are ended )

( 18: Obtain a new table block set )

No

20: Is the parallel
execution required?

21: Modify the index state to Public, and mark
the end of the DDL task

FIG. 11
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1: Find an online DDL task abnormally
interrupted

2: Can the
execution be

continued?

4: Find a next block through a last block in
amap structure

i

5: Select a parallel degree for the
remaining blocks, initialize a parallel task,
and start parallel execution

7: Process each record of the current block,

A A 4

and create an index using a Thomas write
rule

A

8: Have all records of the
block been processed?

Parallel processing

9: Register the current block in the map
structure of DDL, and update a number of
blocks currently processed

v
10: Obtain a next block j

11: Is there any block to be
processed?

12: Is parallel execution
performed?

(13: All parallel processing tasks are ended)—

( 14: Obtain a new table block set )

No
15: Is there any block not
processed?

16: Is the parallel execution
required?

( 17: Modify an index state to Public

3: Roll back a DDL
transaction

( 18: Mark the end of the DDL task )%
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Determination module

Execution module

Commission module
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