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Determine a same column attribute of at least two data objects that are /\/31 10
to be stored in a KeyValue type distributed database

,

Determine a format of a row identifier, in the KeyValue type
distributed database, of each data object in the at least two data
objects, where the row identifier format includes the same column $S120

attribute and a data object identifier, and data object identifiers of /\_/

different data objects in the at least two data objects are at a same

location in the row identifier format and located behind the same
column attribute

'

Determine a row identifier value of each data record of each data $130
object according to the determined row identifier format of each /\/
data object

l

Store the row identifier value of each data record and each data record
in the KeyValue type distributed database, where the row identifier S140

value of each data record is used as a primary index, in the KeyValue f\/
type distributed database, of each data record

(57) Abrégé/Abstract:
The present invention discloses a data storage method and apparatus. The method includes: determining a same column attribute
of at least two data objects that are to be stored in a KeyValue type distributed database; determining a format of a row identifier, in
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(57) Abrégé(suite)/Abstract(continued):

the Key Value type distributed database, of each data object in the at least two data objects, where the row identifier format
includes the same column attribute and a data object identifier, and data object identifiers of different data objects in the at least
two data objects are at a same location in the row identifier format and located after the same column attribute; determining a row
identifier value of each data record of each data object according to the determined row identifier format of each data object; and
storing the row identifier value of each data record and each data record in the KeyValue type distributed database, where the row
identifier value of each data record is used as a primary index, in the KeyValue type distributed database, of each data record. The
data storage method and apparatus in embodiments of the present invention can improve data query efficiency.
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ABSTRACT

The present invention discloses a data storage method and apparatus. The method includes:
determining a same column attribute of at least two data objects that are to be stored in a KeyValue
type distributed database; determining a format of a row identifier, in the KeyValue type distributed

database, of each data object in the at least two data objects, where the row identifier format

includes the same column atfribute and a data object identifier, and data object identifiers of

. different data objects in the at least two data objects are at a same location in the row identifier

format and located after the same column attribute; determining a row identifier value of each data
record of each data object according to the determined row identifier format of each data object; and
storing the row identifier value of each data record and each data record in the KeyValue type
distributed database, where the row identifier value of each data record is used as a primary index,

in the KeyValue type distributed database, of each data record. The data storage method and

* apparatus in embodiments of the present invention can improve data query efficiency.
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DATA STORAGE METHOD AND APPARATUS

TECHNICAL FIELD

The present invention relates to the field of information technologies, and in

particular, to a data storage method and apparatus.
BACKGROUND

As a distributed column storage database, a key value (KeyValue) type
distributed database has high scalability and robustness, and has been widely applied in more
and more systems. A user table of the KeyValue type distributed database is generally
designed to store data that is in a relatively simple data format, has simple correlation, but
may be massive in amount, for example, to store web page address information, to store call
record information, or to store network access record information, and the like. The KeyValue
type distributed database can provide fast query according to a row key (RowKey) of a data
record, and the fast query is irrelevant to a data amount. A physical node can be dynamically
added for the KeyValue type distributed database when a current storage space usage reaches

a threshold.

In existing database applications of enterprises, generally many user data tables
are correlated, these data tables have different sizes, and an internal correlation may exist
between data of tables. However, the KeyValue type distributed database based on a sparse
matrix is suitable to store a table with a large amount of data. If these original tables are
directly imported into the KeyValue type distributed database, excessive small tables exist;
therefore, it is difficult to implement cross-table correlated query, and management
complexity also increases. That is, when data in conventional applications is migrated into the
KeyValue type distributed database, to complete correlation query between one user table and
another user table, different tables need to be queried, and constant data locating needs to be

performed, causing low efficiency.
SUMMARY

Embodiments of the present invention provide a data storage method and
1
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apparatus, which can improve data query efficiency.

A first aspect provides a data storage method, including: determining a same
column attribute of at least two data objects that are to be stored in a KeyValue type
distributed database; determining a format of a row identifier, in the KeyValue type distributed
database, of each data object in the at least two data objects, where the row identifier format
includes the same column attribute and a data object identifier, and data object identifiers of
different data objects in the at least two data objects are at a same location in the row identifier
format and located after the same column attribute; determining a row identifier value of each
data record of each data object according to the determined row identifier format of each data
object; and storing the row identifier value of each data record and each data record in the
KeyValue type distributed database, where the row identifier value of each data record is used

as a primary index, in the KeyValue type distributed database, of each data record.

In a first possible implementation manner, the method further includes: for row
identifier values of all the data records, sorting all the data records in a first order, so that all

data records of the at least two data objects form a cluster table.

With reference to the first possible implementation manner of the first aspect,

in a second possible implementation manner, the first order is a lexicographic order.

With reference to the first aspect or the first or second possible implementation
manner of the first aspect, in a third possible implementation manner, the method further
includes: receiving a data request, where the data request instructs to query or acquire a data
record in the at least two data objects; constructing, according to the row identifier format,
query information for querying the KeyValue type distributed database, where the query
information includes the same column attribute; and exporting, according to the query
information, a data record whose primary index includes the query information from the

KeyValue type distributed database.

With reference to the first aspect or any possible implementation manner in the
first to third possible implementation manners of the first aspect, in a fourth possible

implementation manner, the determining a format of a row identifier, in the KeyValue type

2
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distributed database, of each data object in the at least two data objects includes: specifying a

first prefix of the row identifier in the KeyValue type distributed database for the at least two
data objects, where the first prefix is a constant; and determining that a row identifier format
of a first data object in the at least two data objects includes the first prefix, the same column
attribute, and a data object identifier of the first data object; or determining that a row
identifier format of a second data object in the at least two data objects includes the first
prefix, the same column attribute, a data object identifier of the second data object, and a
column attribute that is in column attributes of the second data object and can distinguish all

data records of the second data object.

With reference to the fourth possible implementation manner of the first aspect,
in a fifth possible implementation manner, the query information includes the first prefix and

the same column attribute.

With reference to the fourth or fifth possible implementation manner of the
first aspect, in a sixth possible implementation manner, the method further includes:
determining that a format of a secondary index, in the KeyValue type distributed database, of
any data object in the at least two data objects is a second prefix, a second attribute, and the
same column attribute, where the second attribute is a column attribute that is in column
attributes of the any data object and is different from the same attribute, and the second prefix
is a constant different from the first prefix; determining the secondary index of the any data
object according to the format of the secondary index of the any data object; and storing the

secondary index of the any data object in the KeyValue type distributed database.

With reference to the first aspect or any possible implementation manner in the
first to sixth possible implementation manners of the first aspect, in a seventh possible
implementation manner, a separator is set between fields in the row identifier format, or the

fields have a fixed length.

A second aspect provides a data storage apparatus, including: a determining
module, configured to determine a same column attribute of at least two data objects that are
to be stored in a key value KeyValue type distributed database; determine a format of a row

identifier, in the KeyValue type distributed database, of each data object in the at least two
3
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data objects, where the row identifier format includes the same column attribute and a data

object identifier, and data object identifiers of different data objects in the at least two data
objects are at a same location in the row identifier format and located after the same column
attribute; and determine a row identifier value of each data record of each data object
according to the determined row identifier format of each data object; and a storage module,
configured to store the row identifier value of each data record and each data record in the
KeyValue type distributed database, where the row identifier value of each data record is used

as a primary index, in the KeyValue type distributed database, of each data record.

In a first possible implementation manner, the storage module is further
configured to: for row identifier values of all the data records, sort all the data records in a

first order, so that all data records of the at least two data objects form a cluster table.

With reference to the first possible implementation manner of the second

aspect, in a second possible implementation manner, the first order is a lexicographic order.

With reference to the second aspect or the first or second possible
implementation manner of the second aspect, in a third possible implementation manner, the
apparatus further includes: a receiving module, configured to receive a data request, where the
data request instructs to query or acquire a data record in the at least two data objects; and a
query module, configured to construct, according to the row identifier format, query
information for querying the KeyValue type distributed database, where the query information
includes the same column attribute; and export, according to the query information, a data
record whose primary index includes the query information from the KeyValue type

distributed database.

With reference to the second aspect or any possible implementation manner in
the first to third possible implementation manners of the second aspect, in a fourth possible
implementation manner, the determining module is specifically configured to specify a first
prefix of the row identifier in the KeyValue type distributed database for the at least two data
objects, where the first prefix is a constant; and determine that a row identifier format of a
first data object in the at least two data objects includes the first prefix, the same column

attribute, and a data object identifier of the first data object; or determine that a row identifier
4
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format of a second data object in the at least two data objects includes the first prefix, the
same column attribute, a data object identifier of the second data object, and a column
attribute that is in column attributes of the second data object and can distinguish all data

records of the second data object.

With reference to the fourth possible implementation manner of the second
aspect, in a fifth possible implementation manner, the query information includes the first

prefix and the same column attribute.

With reference to the fourth or fifth possible implementation manner of the
second aspect, in a sixth possible implementation manner, the determining module is further
configured to determine that a format of a secondary index, in the KeyValue type distributed
database, of any data object in the at least two data objects is a second prefix, a second
attribute, and the same column attribute, where the second attribute is a column attribute that
is in column attributes of the aﬁy data object and is different from the same attribute, and the
second prefix is a constant different from the first prefix; and determine the secondary index
of the any data object according to the format of the secondary index of the any data object;
and the storage module is further configured to store the secondary index of the any data

object in the KeyValue type distributed database.

With reference to the second aspect or any possible implementation manner in
the first to sixth possible implementation manners of the second aspect, in a seventh possible
implementation manner, a separator is set between fields in the row identifier format, or the

fields have a fixed length.

Based on the foregoing technical solutions, in the data storage method and
apparatus in the embodiments of the present invention, correlated data objects are stored in a
KeyValue type distributed database by using a row identifier format including a same column
attribute, so that correlated query can be implemented on multiple data objects, thereby

improving data query efficiency.
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According to another aspect, there is provided a data storage method in a computer system
of a distributed computer system to provide fast access to stored data, comprising: determining, by
the computer system, a same column attribute of at least two data objects that are to be stored in a
KeyValue type distributed database, wherein each data object has a data record; determining, by
the computer system, a format of a row identifier, in the KeyValue type distributed database, of
each data object of the at least two data objects, wherein the row identifier format comprises the
same column attribute and a data object identifier, wherein data object identifiers of different data
objects in the at least two data objects are at a same location in the row identifier format and
located after the same column attribute; determining, by the computer system, a row identifier
value for each data record of each data object according to the determined row identifier format;
and sorting, by the computer system, all the data records of the at least two data objects in a first
order according to row identifier values of all the data records, wherein all data records of the at
least two data objects form a cluster table; storing, by the computer system, each data record in the
cluster table and the row identifier value of each data record in the KeyValue type distributed
database, wherein the row identifier value of each data record is used as a primary index of each
data record in the KeyValue type distributed database; receiving a data request, wherein the data
request instructs to query or acquire a data record in the at least two data objects; constructing,
according to the row identifier format, query information for querying the KeyValue type
distributed database, wherein the query information comprises the same column attribute; and
exporting, according to the query information, a data record whose primary index comprises the

query information from the KeyValue type distributed database.

According to another aspect, there is provided a data storage apparatus to provide fast
access to stored data, wherein the apparatus comprises a processor and a memory, the memory
having a plurality of instructions stored thereon, that when executed by the processor, cause the
processor to: determine a same column attribute of at least two data objects that are to be stored in
a KeyValue type distributed database; determine a format of a row identifier, in the KeyValue type
distributed database, of each data object of the at least two data objects, wherein the row identifier
format comprises the same column attribute and a data object identifier, and data object identifiers
of different data objects in the at least two data objects are at a same location in the row identifier
format and located after the same column attribute; determine a row identifier value of each data

record of each data object according to the determined row identifier format of each data object;

Sa
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sort all the data records of the at least two data objects in a first order according to row identifier
values of all the data records, wherein all data records of the at least two data objects form a
cluster table; and store each data record in the cluster table and the row identifier value of each
data record in the KeyValue type distributed database, wherein the row identifier value of each
data record is used as a primary index, in the KeyValue type distributed database, of each data
record; receive a data request, wherein the data request instructs to query or acquire a data record
in the at least two data objects; and construct, according to the row identifier format, query
information for querying the KeyValue type distributed database, wherein the query information
comprises the same column attribute; and export, according to the query information, a data
record whose primary index comprises the query information from the KeyValue type distributed
database.

According to another aspect, there is provided a computer readable medium for storing
computer instructions, wherein when a processor of a computer executes the computer
instructions to provide fast access to stored data, the computer instructions cause the processor to:
determine a same column attribute of at least two data objects that are to be stored in a key value
type distributed database; determine a format of a row identifier, in the KeyValue type distributed
database, of each data object of the at least two data objects, wherein the row identifier format
comprises the same column attribute and a data object identifier, and data object identifiers of
different data objects in the at least two data objects are at a same location in the row identifier
format and located after the same column attribute; determine a row identifier value of each data
record of each data object according to the determined row identifier format of each data object;
sort all the data records of the at least two data objects in a first order according to row identifier
values of all the data records, wherein all data records of the at least two data objects form a
cluster table; store each data record in the cluster table and the row identifier value of each data
record in the KeyValue type distributed database, wherein the row identifier value of each data
record is used as a primary index, in the KeyValue type distributed database, of each data record;
receive a data request, wherein the data request instructs to query or acquire a data record in the at
least two data objects; and construct, according to the row identifier format, query information for
querying the KeyValue type distributed database, wherein the query information comprises the
same column attribute; and export, according to the query information, a data record whose

primary index comprises the query information from the KeyValue type distributed database.
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BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of the present invention
more clearly, the following briefly introduces the accompanying drawings required for
describing the embodiments of the present invention. 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 efforts.

FIG. 1 is a schematic flowchart of a data storage method according to an

embodiment of the present invention;

FIG. 2 is a schematic flowchart of a method for determining a row identifier

format according to an embodiment of the present invention;

FIG. 3 is a schematic flowchart of a data storage method according to another

embodiment of the present invention;

FIG. 4 is a schematic flowchart of a data storage method according to still

another embodiment of the present invention;

FIG. 5 is a schematic block diagram of a data storage apparatus according to an

embodiment of the present invention;

FIG. 6 is a schematic block diagram of a data storage apparatus according to

another embodiment of the present invention; and

FIG. 7 is a schematic structural diagram of a data storage apparatus according

to an embodiment of the present invention.
DESCRIPTION OF EMBODIMENTS

The following clearly and completely describes the technical solutions in the
embodiments of the present invention with reference to the accompanying drawings in the

embodiments of the present invention. Apparently, the described embodiments are some but

6
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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.

The technical solutions in the embodiments of the present invention may be

applied to a KeyValue type distributed database.

In the embodiments of the present invention, a data object is a data table (also
briefly referred to as a table) or data in a data table format. For example, the data may be call
record data, network access record data, or the like. For ease of description, in the following

embodiments, description is made by using a data table as an example.

FIG. 1 shows a schematic flowchart of a data storage method 100 according to
an embodiment of the present invention. The method in FIG. 1 is executed by a data storage

apparatus. As shown in FIG. 1, the method 100 includes:

S110: Determine a same column attribute of at least two data objects that are to

be stored in a KeyValue type distributed database.

S120: Determine a format of a row identifier, in the KeyValue type distributed
database, of each data object in the at least two data objects, where the row identifier format
includes the same column attribute and a data object identifier, and data object identifiers of
different data objects in the at least two data objects are at a same location in the row identifier

format and located after the same column attribute.

S130: Determine a row identifier value of each data record of each data object

according to the determined row identifier format of each data object.

S140: Store the row identifier value of each data record and each data record in
the KeyValue type distributed database, where the row identifier value of each data record is

used as a primary index, in the KeyValue type distributed database, of each data record.

In this embodiment of the present invention, when multiple (that is, at least

two) data objects are correlated, that is, multiple data objects have a same column attribute, to

7
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facilitate correlated query on the multiple data objects, the data storage apparatus stores the
multiple data objects in one table of the KeyValue type distributed database. The data storage
apparatus determines, based on the same column attribute, a format of a row identifier (for
example, a RowKey), in the KeyValue type distributed database, of each data object, where
the row identifier format includes the same column attribute and a data object identifier, and
data object identifiers of different data objects in the at least two data objects are at a same
location in the row identifier format and located after the same column attribute. That is, row
identifier formats of all the data objects include the same column attribute so as to facilitate
query, and further include data object identifiers corresponding to the data objects so as to
distinguish different data objects. Data object identifiers of different data objects are at a same
location in row identifier formats and located after the same column attribute, so that row
identifier formats of the different data objects are of a consistent structure. Then the data
storage apparatus determines a row identifier value of each data record in each data object
according to the determined row identifier format, and stores the row identifier value of each
data record and each data record in the KeyValue type distributed database, where the row
identifier value of each data record is used as a primary index, in the KeyValue type
distributed database, of each data record. Because consistent row identifier formats are used
for the multiple correlated data objects, in this way, during data query, query information is
constructed according to the row identifier formats, so that correlated query can be
implemented on the multiple data objects in one data table, thereby improving data query

efficiency.

Therefore, in the data storage method in this embodiment of the present
invention, correlated data objects are stored in a KeyValue type distributed database by using
a row identifier format including a same column attribute, so that correlated query can be

implemented on multiple data objects, thereby improving data query efficiency.

It should be understood that, in this embodiment of the present invention, a row
identifier is an identifier of each row of data. The row identifier may be expressed as a
RowKey or a Key, which is not limited in the present invention. For ease of description, in the

following embodiments, description is made by using a RowKey as an example.
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This embodiment of the present invention is described below in detail by using

a specific example. It should be noted that, the example is merely intended to help a person
skilled in the art to better understand this embodiment of the present invention, but are not

intended to limit the scope of this embodiment of the present invention.

In S110, the data storage apparatus determines a same column attribute of at

least two data objects that are to be stored in the KeyValue type distributed database.

That multiple data objects have a same column attribute means that the

multiple data objects are correlated.

For example, for a data object A, for which Table 1 recording student
information is used as an example, attribute information thereof includes column (Column)

attributes such as name (Name), student number (ID), sex (Sex), and department (Dept).

Table 1
RowKey Columns
D Name ID Sex Dept
0001 Zhang San 0001 Male Class 3
0002 Li Si 0002 Male Class 3
0003 Wang Wu 0003 Female Class 3

For a data object B, for which Table 2 recording student curricula-variable
information is used as an example, attribute information thereof includes column attributes

such as sequence number (No.), student number (ID), and course (course).
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RowKey Columns

ID + No No ID Course
00011 1 0001 English
00012 2 0001 Chinese
00013 3 0001 Math
00024 4 0002 English
00025 5 0002 Math
00036 6 0003 English

Table 1 and Table 2 both have an ID column, that is, Table 1 and Table 2 have a

same column attribute ID; therefore, Table 1 and Table 2 are correlated data objects.

In S120, the data storage apparatus determines a format of a row identifier, in

the KeyValue type distributed database, of each data object in the at least two data objects.

The row identifier format includes the same column attribute and a data object
identifier, and data object identifiers of different data objects in the at least two data objects

are at a same location in the row identifier format and located after the same column attribute.

Specifically, in this embodiment of the present invention, to improve data
query efticiency, each data object is not stored in an independent table, but instead, multiple
data objects are stored in one table according to a uniform format, thereby implementing
correlated query. To store the multiple data objects in one table, a row identifier format needs
to be configured in advance, and that a RowKey format is designed in advance is used as an

example, that is, a RowKey includes which composition elements and how the composition

10
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elements are combined are specified in advance. In this embodiment, the composition
elements of the row identifier include: the same column attribute of the at least two data
objects and a data object identifier. The same column attribute is used for storing the at least
two data objects in a correlated manner, and the data object identifier is used for indicating a
data object from which each row of data comes. The data object identifier is located after the
same column attribute, and data object identifiers of all the data objects are at a same location
in row identifier formats. Specifically, data object identifiers of different data objects may be

different constants, to distinguish the different data objects.

In this embodiment of the present invention, optionally, as shown in FIG. 2,

S120 includes:

S121: Specify a first prefix of a row identifier in the KeyValue type distributed

database for the at least two data objects, where the first prefix is a constant.

S$122: Determine that a row identifier format of a first data object in the at least
two data objects includes the first prefix, the same column attribute, and a data object

identifier of the first data object. Alternatively,

S123: Determine that a row identifier format of a second data object in the at
least two data objects includes the first prefix, the same column attribute, a data object
identifier of the second data object, and a column attribute that is in column attributes of the

second data object and can distinguish all data records of the second data object.

Specifically, in this embodiment, a row identifier includes a same prefix
(expressed as a first prefix). Using a RowKey as an example, the RowKey is in the following

format:

RowKey = first prefix + same column attribute + data object identifier (+

another attribute).

In this embodiment, for different data objects, the RowKey format includes the
same first prefix and the same attribute. In this way, when data records are stored in an order

of RowKey values, data records of different data objects can be adjacently stored (which is

11



10

15

20

25

CA 02921616 2016-03-03

52663-184

.

referred to as cluster storage). Then the different data objects are distinguished by using a data
object identifier of each data object. In addition, when the same column attribute can
distinguish all data records of a data object (expressed as a first data object), for example, the
ID attribute in Table 1 can distinguish all data records of Table 1, a RowKey format of the first
data object does not include another attribute. When the same attribute cannot distinguish all
data records of a data object (expressed as a second data object), for example, the ID attribute
in Table 2 cannot distinguish all data records of Table 2, a RowKey format of the second data
object further needs to include an attribute that is in other column attributes of the second data
object and can distinguish all the data records of the second data object, for example, the No

attribute in Table 2.

Using Table 1 and Table 2 as examples, their same column attribute is ID. For
Table 1, ID can distinguish all data records of Table 1; therefore, a RowKey format of Table 1

may be:

A (first prefix) + ID + M (M is a data object identifier corresponding to
Table 1)

For Table 2, ID cannot distinguish all data records of Table 2, and No can
distinguish all the data records of Table 2; therefore, a RowKey format of Table 2 may be:

A (first prefix) + ID + N (N is a data object identifier corresponding to
Table 2) + No

In this embodiment of the present invention, optionally, a separator is set

between fields in the row identifier format, or the fields have a fixed length.

That is, "+" in the foregoing RowKey format may be a separator. Alternatively,
the fields in the RowKey format may be set to have a fixed length; in this case, "+" actually

does not exist.

In S130, the data storage apparatus determines a row identifier value of each
data record of each data object according to the determined row identifier format of each data
object.

12
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Specifically, using a RowKey as an example, the data storage apparatus
determines a RowKey value of each data record in each data object according to the

determined RowKey format.

For example, for the first data record in the data object A, a RowKey value is
A0001M; and for the first data record in the data object B, a RowKey value is AOOOIN1, and

SO On.

In S140, the data storage apparatus stores the row identifier value of each data

record and each data record in the KeyValue type distributed database.

The row identifier value of each data record is used as a primary index, in the

KeyValue type distributed database, of each data record.

In this embodiment of the present invention, optionally, as shown in FIG. 3, the

method 100 further includes:

S150: For row identifier values of all the data records, sort all the data records

in a first order, so that all data records of the at least two data objects form a cluster table.

In this embodiment of the present invention, data records are stored in the
KeyValue type distributed database in an order of row identifier values, so that data records of
multiple data objects form a cluster table. In this cluster-table storage manner, a range of a
row identifier value can correspond to a partition, that is, when a row identifier value of a data
record belongs to a range, the data record is in a partition corresponding to this range;

therefore, query according to a range can be supported.

The first order may be a lexicographic order, for example, all the data records
may be sorted in the KeyValue type distributed database in a lexicographic order of RowKey
values. The first order may also be another order, for example, a magnitude order, that is, the
data records may be sequentially stored in a magnitude order of the RowKey values, where a
small RowKey value is stored before a large RowKey value, or a large RowKey value is
stored before a small RowKey value. The first order is not limited in this embodiment of the

present invention. For ease of description, in the following embodiments, description is made

13
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by using a lexicographic order of RowKey values as an example.

Using Table 1 and Table 2 as examples, Table 3 is obtained when storage is

performed in the KeyValue type distributed database in a lexicographic order of RowKey

values.
Table 3
RowKey Columns
RowKey =A+1ID + ... Name ID Sex Dept No Course
A0001M Zhang 0001 Male Class 3
San
AO0001IN1 0001 1 English
AO0001IN2 0001 2 Chinese
AOOOIN3 0001 3 Math
A0002M LiSi 0002 Male Class 3
A0002N4 0002 4 English
AO0002N5 0002 5 Math
A0003M Wang 0003 Female | Class 3
Wu
AO003N6 0003 6 English

(a column including a diagonal indicates that a current row of data does not

have the column, which does not occupy any space in storage, and the same goes below)
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By using the data storage method in this embodiment of the present invention,
data records of different correlated data objects can be adjacently stored, to form a cluster
table. For example, the first data record in Table 3 is the first record of the original Table 1,
the second to fourth records in Table 3 are the first to third records of the original Table 2, and
these data records are adjacently stored in the KeyValue type distributed database because
they have the same ID. By means of adjacent storage, a data access rate can be increased, and

the query efficiency can be further improved.

The following describes an implementation manner of querying a data table

obtained according to the foregoing storage method.

In this embodiment of the present invention, optionally, as shown in FIG. 4, the

method 100 further includes:

S160: Receive a data request, where the data request instructs to query or

acquire a data record in the at least two data objects.

S170: Construct, according to the row identifier format, query information for
querying the KeyValue type distributed database, where the query information includes the

same column attribute.

S180: Export, according to the query information, a data record whose primary

index includes the query information from the KeyValue type distributed database.

Specifically, when a data request for querying or acquiring a data record is
received, the data storage apparatus constructs query information according to the row
identifier format, where the query information needs to include the same column attribute, and
then the data storage apparatus performs query by using the constructed query information, to
obtain a data record whose primary index includes the query information in the KeyValue type

distributed database.

Optionally, when the row identifier format includes the first prefix, the query

information includes the first prefix and the same column attribute.
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For example, when student information and student curricula-variable
information are acquired by using a student number (ID = 0001) of a student, query
information: AOOO1 may be constructed, student information and student curricula-variable
information of the student with the student number (ID = 0001) can be obtained in Table 3 by
means of range query. An obtained query result is shown in Table 4. In the query process, only
one table needs to be queried, and user data locating needs to be completed only once. As
student information and student curricula-variable information are adjacently stored, fast

return can be implemented.

Table 4
A0001M Zhang San 0001 Male Class 3
AO00IN1 0001 1 . English
AO00IN2 0001 2 | Chinese
AOOOIN3 0001 3 Math

Therefore, in the data storage method in this embodiment of the present
invention, correlated data objects are stored in a KeyValue type distributed database by using
a row identifier format including a same column attribute, so that the correlated data objects
can be stored as a cluster in one data table, and correlated query can be implemented in one

data table, thereby improving data query efficiency.

In this embodiment of the present invention, optionally, the method 100 further

includes:

Determine that a format of a secondary index, in the KeyValue type distributed
database, of any data object in the at least two data objects is a second prefix, a second
attribute, and the same column attribute, where the second attribute is a column attribute that
is in column attributes of the any data object and is different from the same attribute, and the

second prefix is a constant different from the first prefix.
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Determine the secondary index of the any data object according to the format

of the secondary index of the any data object.

Store the secondary index of the any data object in the KeyValue type
distributed database. Specifically, to satisfy a scenario of complex query, secondary-index
information may be constructed for a data object. Data of a primary index and secondary
index of a same data object is stored in a same table, but different row identitier formats are
used, to implement data separation in the same table. In addition, correlated query may be
completed by using the secondary-index information. A row identifier format of a secondary
index is a second prefix, a second attribute, and the same attribute. The second prefix is
different from the first prefix so as to implement data separation; the second attribute is an
attribute different from the same attribute so as to facilitate construction of query information
according to the second attribute; and the same attribute is used for correlation with a primary

index.

For example, when the data object Table 1 and the data object Table 2 are
stored in the KeyValue type distributed database, a primary-index RowKey format of Table 1
may be: A+ 1D + M; a primary-index RowKey format of Table 2 may be: A + ID + N + No;
and a secondary-index RowKey format of Table 1 may be: B + Name + ID. In this way, Table
5 is obtained when storage is performed in the KeyValue type distributed database in a

lexicographic order of RowKey values.
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Table §
RowKey Columns
RowKey =A+ID+ .. Name ID Sex Dept No Course
A0001M Zhang 0001 Male Class 3
San
AQ001IN1 0001 1 English
- AO000IN2 0001 2 Chinese
AO000IN3 0001 3 Math
A0002M LiSi 0002 Male Class 3
A0002N4 0002 4 English
A0002N5 0002 5 Math
A0003M Wang 0003 Female | Class 3
Wu
AQ003N6 0003 6 English

(the following data belongs to another data partition, and this row is used for indicating

separation from the data partition above, and has no actual data)

BZhang San0001

BL1 Si0002

BWang Wu0003

It should be understood that, in columns corresponding to secondary-index
18
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RowKeys, column information, such as a particular critical piece of column information, may

also be stored, which is not limited in this embodiment of the present invention.

When student information and student curricula-variable information are
acquired by using a student name (Name = Zhang San), query information: BZhang San may
be constructed, complete secondary-index RowKey information: BZhang San0001! can be
obtained in Table 5 by means of range query. The secondary-index RowKey is parsed, to
obtain ID = 0001. Then query information: A0001 is further constructed, and student
information and student curricula-variable information can be obtained in Table 5 by
performing further query. This helps a user to perform query when the user knows only a

Name but does not know an ID.

Therefore, in the data storage method in this embodiment of the present
invention, a secondary index of a data object is stored in a KeyValue type distributed database,
so that more diversified query scenarios can be provided to a user, and query by the user can

be facilitated, thereby improving data query efficiency.

In this embodiment of the present invention, row identifier formats of multiple
data objects may also be implemented in another manner, for example, row identifier formats

of different data objects may include different prefixes, or include no prefix.
For example, when no prefix is used, a RowKey is in the following format:
RowKey = same column attribute + data object identifier (+ another attribute).

Data records of different data objects can be adjacently stored by using the
same column attribute, and the different data objects are distinguished by using a data object
identifier corresponding to each data object. In addition, when the same column attribute can
distinguish all data records of a data object (expressed as a first data object), a RowKey
format of the first data object does not include another attribute; and when the same column
attribute cannot distinguish all data records of a data object (expressed as a second data
object), a RowKey format of the second data object further needs to include an attribute that is

in other column attributes of the second data object and can distinguish all the data records of
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the second data object.

Using Table 1 and Table 2 as examples, their same column attribute is ID. For
Table 1, ID can distinguish all data records of Table 1; therefore, a RowKey format of Table 1

may be:
ID+M

For Table 2, ID cannot distinguish all data records of Table 2, and No can
distinguish all the data records of Table 2; therefore, a RowKey format of Table 2 may be:

ID +N + No

In this way, Table 6 is obtained when storage is performed in the KeyValue

type distributed database in a lexicographic order of RowKey values.

Table 6
RowKey Columns
RowKey =1D + ... Name ID Sex Dept No Course
0001M Zhang 0001 Male Class 3
San
0001N1 0001 1 English
0001N2 0001 2 Chinese
0001N3 0001 3 Math
0002M Li Si 0002 Male Class 3
0002N4 0002 4 English
0002NS 0002 5 Math
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0003M Wang 0003 Female | Class 3
Wu
0003N6 0003 6 English

When student information and student curricula-variable information are
acquired by using a student number (ID = 0001) of a student, query information: 0001 may be
constructed, student information and student curricula-variable information of the student with
the student number (ID = 0001) can be obtained by means of range query. In the query
process, only one table needs to be queried, and user data locating needs to be completed only
once. As student information and student curricula-variable information are adjacently stored,

fast return can be implemented.

When different prefixes are used for different data objects, a RowKey is in the

following format:

RowKey = prefix corresponding to data object + same column attribute

(+ another attribute).

When different prefixes are used for different data objects, it is implemented
that the different data objects are stored in different partitions. In addition, when the same
column attribute can distinguish all data records of a data object (expressed as a first data
object), a RowKey format of the first data object does not include another attribute; and when
the same column attribute cannot distinguish all data records of a data object (expressed as a
second data object), a RowKey format of the second data object further needs to include an
attribute that is in other column attributes of the second data object and can distinguish all the

data records of the second data object.

Using Table 1 and Table 2 as examples, their same column attribute is ID. For
Table 1, ID can distinguish all data records of Table 1; therefore, a RowKey format of Table 1

may be:
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A+1ID

For Table 2, ID cannot distinguish all data records of Table 2, and No can
identify all the data records of Table 2; therefore, a RowKey format of Table 2 may be:

B +ID + No

In this way, Table 7 is obtained when storage is performed in the KeyValue

type distributed database in a lexicographic order of RowKey values.

Table 7
RowKey Columns
RowKey=A (B) +ID +... | Name ID Sex Dept No Course
A0001 Zhang 0001 Male Class 3
San
A0002 Li Si 0002 Male Class 3
A0003 Wang 0003 Female | Class 3
Wu

(the following data belongs to another data partition, and this row is used for indicating

separation from the data partition above, and has no actual data)

B00011 0001 1 English
B00012 0001 2 Chinese
B00013 0001 3 Math
B00024 0002 4 English
B00025 0002 5 Math
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RowKey formats of different data objects include different prefixes, so that the
different data objects can be stored in different partitions in the KeyValue type distributed

database.

It should be understood that sequence numbers of the foregoing processes do
not mean execution orders in various embodiments of the present invention. The execution
orderé of the processes should be determined according to functions and internal logic of the
processes, and should not be construed as any limitation on the implementation processes of

the embodiments of the present invention.

In the data storage method in this embodiment of the present invention,
multiple data objects are stored in one data table in a KeyValue type distributed database
according to a uniform row identifier format, thereby facilitating management on the

database, and improving data query efficiency.

A data storage method according to an embodiment of the present invention is
described above in detail, and a data storage apparatus according to an embodiment of the

present invention is described below.

FIG. 5 shows a schematic block diagram of a data storage apparatus 500
according to an embodiment of the present invention. As shown in FIG. 5, the apparatus 500

includes:

a determining module 510, configured to determine a same column attribute of
at least two data objects that are to be stored in a key value KeyValue type distributed
database; determine a format of a row identifier, in the KeyValue type distributed database, of
each data object in the at least two data objects, where the row identifier format includes the
same column attribute and a data object identifier, and data object identifiers of different data
objects in the at least two data objects are at a same location in the row identifier format and
located after the same column attribute; and determine a row identifier value of each data
record of each data object according to the determined row identifier format of each data

object; and
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a storage module 520, configured to store the row identifier value of each data
record and each data record in the KeyValue type distributed database, where the row
identifier value of each data record is used as a primary index, in the KeyValue type

distributed database, of each data record.

When multiple (that is, at least two) data objects are correlated, that is, multiple
data objects have a same column attribute, to facilitate correlated query on the multiple data
objects, the data storage apparatus 500 stores the multiple data objects in one table of the
KeyValue type distributed database. The determining module 510 determines, based on the
same column attribute, a format of a row identifier (for example, a RowKey), in the KeyValue
type distributed database, of each data object, where the row identifier format includes the
same column attribute and a data object identifier, and data object identifiers of different data
objects in the at least two data objects are at a same location in the row identifier format and
located after the same column attribute. That is, row identifier formats of all the data objects
include the same column attribute so as to facilitate query, and further include data object
identifiers corresponding to the data objects so as to distinguish different data objects. Data
object identifiers of different data objects are at a same location in row identifier formats and
located after the same column attribute, so that row identifier formats of the different data
objects are of a consistent structure. Then the determining module 510 determines a row
identifier value of each data record in each data object according to the determined row
identifier format. The storage module 520 stores the row identifier value of each data record
and each data record in the KeyValue type distributed database, where the row identifier value
of each data record is used as a primary index, in the KeyValue type distributed database, of
each data record. Because consistent row identifier formats are used for the multiple
correlated data objects, in this way, during data query, query information is constructed
according to the row identifier formats, so that correlated query can be implemented on the

multiple data objects in one data table, thereby improving data query efficiency.

Therefore, in the data storage apparatus in this embodiment of the present
invention, correlated data objects are stored in a KeyValue type distributed database by using
a row identifier format including a same column attribute, so that correlated query can be

implemented on multiple data objects, thereby improving data query efficiency.
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In this embodiment of the present invention, optionally, the storage module 520
is further configured to: for row identifier values of all the data records, sort all the data
records in a first order, so that all data records of the at least two data objects form a cluster

table.

In this embodiment of the present invention, optionally, the first order is a

lexicographic order.

In this embodiment of the present invention, optionally, the determining
module 510 is specifically configured to specify a first prefix of a row identifier in the
KeyValue type distributed database for the at least two data objects, where the first prefix is a
constant; and determine that a row identifier format of a first data object in the at least two
data objects includes the first prefix, the same column attribute, and a data object identifier of
the first data object; or determine that a row identifier format of a second data object in the at
least two data objects includes the first prefix, the same column attribute, a data object
identifier of the second data object, and a column attribute that is in column attributes of the

second data object and can distinguish all data records of the second data object.

In this embodiment of the present invention, optionally, as shown in FIG. 6, the

apparatus 500 further includes:

a receiving module 530, configured to receive a data request, where the data

request instructs to query or acquire a data record in the at least two data objects; and

a query module 540, configured to construct, according to the row identifier
format, query information for querying the KeyValue type distributed database, where the
query information includes the same column attribute; and export, according to the query
information, a data record whose primary index includes the query information from the

KeyValue type distributed database.

Optionally, when the row identifier format includes the first prefix, the query

information includes the first prefix and the same column attribute.

In this embodiment of the present invention, optionally, the determining
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rﬁodule 510 is further configured to determine that a format of a secondary index, in the
KeyValue type distributed database, of any data object in the at least two data objects is a
second prefix, a second attribute, and the same column attribute, where the second attribute is
a column attribute that is in column attributes of the any data object and is different from the
same attribute, and the second prefix is a constant different from the first prefix; and
determine the secondary index of the any data object according to the format of the secondary

index of the any data object; and

the storage module 520 is further configured to store the secondary index of the

any data object in the KeyValue type distributed database.

In the data storage apparatus in this embodiment of the present invention, a
secondary index of a data object is stored in a KeyValue type distributed database, so that
more diversified query scenarios can be provided to a user, and query by the user can be

facilitated, thereby improving data query efficiency.

In this embodiment of the present invention, optionally, a separator is set

between fields in the row identifier format, or the fields have a fixed length.

The data storage apparatus 500 according to this embodiment of the present
invention may correspond to the data storage apparatus in the method according to the
foregoing embodiment of the present invention, and the foregoing and other operations and/or
functions of the modules of the data storage apparatus 500 are separately performed to
implement corresponding procedures of the methods in FIG. 1 to FIG. 4. For brevity, details

are not repeated herein.

In the data storage apparatus in this embodiment of the present invention,
multiple data objects are stored in one data table in a KeyValue type distributed database
according to a uniform row identifier format, thereby facilitating management on the

database, and improving data query efficiency.

FIG. 7 shows a structure of a data storage apparatus according to another

embodiment of the present invention, including at least one processor 702 (for example, a
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éPU), at least one network interface 705 or another communications interface, a memory 706,
and at least one communications bus 703 configured to implement connection and
communication between these apparatuses. The processor 702 is configured to execute an
executable module, such as a computer program, stored in the memory 706. The memory 706
may include a high-speed random access memory (RAM: Random Access Memory), and may
further include a non-volatile memory (non-volatile memory), for example, at least one
magnetic disk storage. Communication with and connection to at least another network
element are implemented by using the at least one network interface 705 (which may be wired

or wireless).

In some implementation manners, the memory 706 stores a program 7061, the

program 7061 may be executed by the processor 702, and the program includes:

determining a same column attribute of at least two data objects that are to be

stored in a KeyValue type distributed database;

determining a format of a row identifier, in the KeyValue type distributed
database, of each data object in the at least two data objects, where the row identifier format
includes the same column attribute and a data object identifier, and data object identifiers of
different data objects in the at least two data objects are at a same location in the row identifier

format and located after the same column attribute;

determining a row identifier value of each data record of each data object

according to the determined row identifier format of each data object; and

storing the row identifier value of each data record and each data record in the
KeyValue type distributed database, where the row identifier value of each data record is used

as a primary index, in the KeyValue type distributed database, of each data record.
Optionally, the program further includes:

for row identifier values of all the data records, sorting all the data records ina

first order, so that all data records of the at least two data objects form a cluster table.
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Optionally, the first order is a lexicographic order.
Optionally, the program further includes:

receiving a data request, where the data request instructs to query or acquire a

data record in the at least two data objects;

constructing, according to the row identifier format, query information for
querying the KeyValue type distributed database, where the query information includes the

same column attribute; and

exporting, according to the query information, a data record whose primary

index includes the query information from the KeyValue type distributed database.

Optionally, the determining a format of a row identifier, in the KeyValue type

distributed database, of each data object in the at least two data objects includes:

specifying a first prefix of a row identifier in the KeyValue type distributed

database for the at least two data objects, where the first prefix is a constant; and

determining that a row identifier format of a first data object in the at least two
data objects includes the first prefix, the same column attribute, and a data object identifier of

the first data object; or

determining that a row identifier format of a second data object in the at least
two data objects includes the first prefix, the same column attribute, a data object identifier of
the second data object, and a column attribute that is in column attributes of the second data

object and can distinguish all data records of the second data object.

Optionally, the query information includes the first prefix and the same column

attribute.
Optionally, the program further includes:
determining that a format of a secondary index, in the KeyValue type
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distributed database, of any data object in the at least two data objects is a second prefix, a
second attribute, and the same column attribute, where the second attribute is a column
attribute that is in column attributes of the any data object and is different from the same

attribute, and the second prefix is a constant different from the first prefix;

determining the secondary index of the any data object according to the format

of the secondary index of the any data object; and

storing the secondary index of the any data object in the KeyValue type
distributed database.

Optionally, a separator is set between fields in the row identifier format, or the

fields have a fixed length.

It can be seen from the foregoing technical solutions provided in the
embodiments of the present invention, in the embodiments of the present invention, correlated
data objects are stored in a KeyValue type distributed database by using a row identifier
format including a same column attribute, so that correlated query can be implemented on

multiple data objects, thereby improving data query efficiency.

It should be understood that, the term "and/or" in this embodiment of the
present invention describes only a correlation for describing correlated objects and represents
that three relationships may exist. For example, A and/or B may represent the following three
cases: Only A exists, both A and B exist, and only B exists. In addition, the character "/" in

this specification generally indicates an "or" relationship between the correlated objects.

A person of ordinary skill in the art may be aware that, in combination with the
examples described in the embodiments disclosed in this specification, units and algorithm
steps may be implemented by electronic hardware, computer software, or a combination
thereof. To clearly describe the interchangeability between the hardware and the software, the
foregoing has generally described compositions and steps of each example according to
functions. Whether the functions are performed by hardware or software depends on particular

applications and design constraint conditions of the technical solutions. A person skilled in the
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art may use different methods to implement the described functions for each particular
application, but it should not be considered that the implementation goes beyond the scope of

the present invention.

It may be clearly understood by a person skilled in the art that, for the purpose
of convenient and brief description, for a detailed working process of the foregoing system,
apparatus, and unit, reference may be made to a corresponding process in the foregoing

method embodiments, and details are not described herein again.

In the several embodiments provided in the present application, it should be
understood that the disclosed system, apparatus, and method may be implemented in other
manners. For example, the described apparatus embodiment is merely exemplary. For
example, the unit division is merely logical function division and may be other division in
actual implementation. For example, a plurality of units or components may be combined or
integrated into another system, or some features may be ignored or not performed. In addition,
the displayed or discussed mutual couplings or direct couplings or communication
connections may be implemented by using some interfaces. The indirect couplings or
communication connections between the apparatuses or units may be implemented in

electronic, mechanical, or other forms.

The units described as separate parts may or may not be physically separate,
and parts displayed as units may or may not be physical units, may be located in one position,
or may be distributed on a plurality of network units. Some or all of the units may be selected
according to actual needs to achieve the objectives of the solutions of the embodiments of the

present invention.

In addition, functional units in the embodiments of the present invention may
be integrated into one processing unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit. The integrated unit may be implemented in a form

of hardware, or may be implemented in a form of a software functional unit.

When the integrated unit is implemented in the form of a software functional

unit and sold or used as an independent product, the integrated unit may be stored in a
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c;)mputer-readable storage medium. Based on such an understanding, the technical solutions
of the present invention essentially, or the part contributing to the prior art, or all or a part of
the technical solutions may be implemented in the form of a software product. The software
product is stored in a storage medium and includes several instructions for instructing a
computer device (which may be a personal computer, a server, or a network device) to
perform all or some of the steps of the methods described in the embodiments of the present
invention. The foregoing storage medium includes: any medium that can store program code,
such as a USB flash drive, a removable hard disk, a read-only memory (ROM, Read-Only
Memory), a random access memory (RAM, Random Access Memory), a magnetic disk, or an

optical disc.

The foregoing descriptions are merely specific embodiments of the present
invention, but are not intended to limit the protection scope of the present invention. Any
modification or replacement readily figured out by a person skilled in the art within the
technical scope disclosed in the present invention shall fall within the protection scope of the
present invention. Therefore, the protection scope of the present invention shall be subject to

the protection scope of the claims.
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CLAIMS:

1. A data storage method in a computer system of a distributed computer system to

provide fast access to stored data, comprising:

determining, by the computer system, a same column attribute of at least two data objects
that are to be stored in a KeyValue type distributed database, wherein each data object has a data

record;

determining, by the computer system, a format of a row identifier, in the KeyValue type
distributed database, of each data object of the at least two data objects, wherein the row identifier
format comprises the same column attribute and a data object identifier, wherein data object
identifiers of different data objects in the at least two data objects are at a same location in the row

identifier format and located after the same column attribute;

determining, by the computer system, a row identifier value for each data record of each data

object according to the determined row identifier format; and

sorting, by the computer system, all the data records of the at least two data objects in a first
order according to row identifier values of all the data records, wherein all data records of the at

least two data objects form a cluster table;

storing, by the computer system, each data record in the cluster table and the row identifier
value of each data record in the KeyValue type distributed database, wherein the row identifier
value of each data record is used as a primary index of each data record in the KeyValue type

distributed database;

receiving a data request, wherein the data request instructs to query or acquire a data record

in the at least two data objects;

constructing, according to the row identifier format, query information for querying the
KeyValue type distributed database, wherein the query information comprises the same column

attribute; and

exporting, according to the query information, a data record whose primary index comprises

the query information from the KeyValue type distributed database.
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2. The method according to claim 1, wherein the first order is a lexicographic order.
3. The method according to claim 1, wherein the determining a format of a row

identifier, in the KeyValue type distributed database, of the each data object of the at least two

data objects comprises:

specifying a first prefix of the row identifier in the KeyValue type distributed database for the

at least two data objects, wherein the first prefix is a constant; and

determining that a row identifier format of a first data object in the at least two data objects
comprises the first prefix, the same column attribute, and a data object identifier of the first data

object.

4. The method according to claim 1, wherein the determining a format of a row
identifier, in the KeyValue type distributed database, of each data object of the at least two data

objects comprises:

specifying a first prefix of the row identifier in the KeyValue type distributed database for the

at least two data objects, wherein the first prefix is a constant; and

determining that a row identifier format of a second data object in the at least two data
objects comprises the first prefix, the same column attribute, a data object identifier of the second
data object, and a column attribute that is in column attributes of the second data object and can

distinguish all data records of the second data object.
5. The method according to claim 3, further comprising:

determining that a format of a secondary index, in the KeyValue type distributed database, of
any data object in the at least two data objects is a second prefix, a second attribute, and the same
column attribute, wherein the second attribute is a column attribute that is in column attributes of
the any data object and is different from the same column attribute, and the second prefix is a

constant different from the first prefix;

determining the secondary index of the any data object according to the format of the

secondary index of the any data object; and
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storing the secondary index of the any data object in the KeyValue type distributed database.
6. The method according to claim 4, further comprising:

determining that a format of a secondary index, in the KeyValue type distributed database, of
any data object in the at least two data objects is a second prefix, a second attribute, and the same
column attribute, wherein the second attribute is a column attribute that is in column attributes of
the any data object and is different from the same column attribute, and the second prefix is a

constant different from the first prefix;

determining the secondary index of the any data object according to the format of the

secondary index of the any data object; and
storing the secondary index of the any data object in the KeyValue type distributed database.

7. A data storage apparatus to provide fast access to stored data, wherein the
apparatus comprises a processor and a memory, the memory having a plurality of instructions

stored thereon, that when executed by the processor, cause the processor to:

determine a same column attribute of at least two data objects that are to be stored in a

KeyValue type distributed database;

determine a format of a row identifier, in the KeyValue type distributed database, of each
data object of the at least two data objects, wherein the row identifier format comprises the same
column attribute and a data object identifier, and data object identifiers of different data objects in
the at least two data objects are at a same location in the row identifier format and located after the

same column attribute;

determine a row identifier value of each data record of each data object according to the

determined row identifier format of each data object;

sort all the data records of the at least two data objects in a first order according to row
identifier values of all the data records, wherein all data records of the at least two data objects
form a cluster table; and

store each data record in the cluster table and the row identifier value of each data record in
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the KeyValue type distributed database, wherein the row identifier value of each data record is

used as a primary index, in the KeyValue type distributed database, of each data record;

receive a data request, wherein the data request instructs to query or acquire a data record in

the at least two data objects; and

construct, according to the row identifier format, query information for querying the
KeyValue type distributed database, wherein the query information comprises the same column
attribute; and export, according to the query information, a data record whose primary index

comprises the query information from the KeyValue type distributed database.

8. The apparatus according to claim 7, wherein the first order is a lexicographic
order.
9. The apparatus according to claim 7, the instructions further cause the processor to:

specify a first prefix of the row identifier in the KeyValue type distributed database for the at

least two data objects, wherein the first prefix is a constant;

determine that a row identifier format of a first data object in the at least two data objects
comprises the first prefix, the same column attribute, and a data object identifier of the first data

object.
10. The apparatus according to claim 7, the instructions further cause the processor to:

specify a first prefix of the row identifier in the KeyValue type distributed database for the at

least two data objects, wherein the first prefix is a constant;

determine that a row identifier format of a second data object in the at least two data objects
comprises the first prefix, the same column attribute, a data object identifier of the second data
object, and a column attribute that is in column attributes of the second data object and can

distinguish all data records of the second data object.

11. The apparatus according to claim 7, wherein the query information comprises the

first prefix and the same column attribute.

12. The apparatus according to claim 9, the instructions further cause the processor to:
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determine that a format of a secondary index, in the KeyValue type distributed database, of
any data object in the at least two data objects is a second prefix, a second attribute, and the same
column attribute, wherein the second attribute is a column attribute that is in column attributes of
the any data object and is different from the same column attribute, and the second prefix is a

constant different from the first prefix;

determine the secondary index of the any data object according to the format of the secondary

index of the any data object; and
store the secondary index of the any data object in the KeyValue type distributed database.

13. The apparatus according to claim 10, the instructions further cause the processor

to:

determine that a format of a secondary index, in the KeyValue type distributed database, of
any data object in the at least two data objects is a second prefix, a second attribute, and the same
column attribute, wherein the second attribute is a column attribute that is in column attributes of
the any data object and is different from the same column attribute, and the second prefix is a

constant different from the first prefix;

determine the secondary index of the any data object according to the format of the

secondary index of the any data object; and
store the secondary index of the any data object in the KeyValue type distributed database.

14. The apparatus according to claim 7, wherein a separator is set between fields in the

row identifier format, or the fields have a fixed length.

15. A computer readable medium for storing computer instructions, wherein when a
processor of a computer executes the computer instructions to provide fast access to stored data,

the computer instructions cause the processor to:

determine a same column attribute of at least two data objects that are to be stored in a key

value type distributed database;

determine a format of a row identifier, in the KeyValue type distributed database, of each
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data object of the at least two data objects, wherein the row identifier format comprises the same
column attribute and a data object identifier, and data object identifiers of different data objects in
the at least two data objects are at a same location in the row identifier format and located after the

same column attribute;

determine a row identifier value of each data record of each data object according to the

determined row identifier format of each data object;

sort all the data records of the at least two data objects in a first order according to row
identifier values of all the data records, wherein all data records of the at least two data objects

form a cluster table;

store each data record in the cluster table and the row identifier value of each data record in
the KeyValue type distributed database, wherein the row identifier value of each data record is

used as a primary index, in the KeyValue type distributed database, of each data record;

receive a data request, wherein the data request instructs to query or acquire a data record in

the at least two data objects; and

construct, according to the row identifier format, query information for querying the
KeyValue type distributed database, wherein the query information comprises the same column
attribute; and export, according to the query information, a data record whose primary index

comprises the query information from the KeyValue type distributed database.
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