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METHOD AND SERVER FOR SEARCHING FOR DATA STREAM

DIVIDING POINT BASED ON SERVER

TECHNICAL FIELD

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

to a method and a server for searching for a data stream dividing point based on a server.5

BACKGROUND

[0002] As data amounts keep growing, it becomes a critical challenge to provide sufficient data

storage in the storage field currently. At present, a manner of addressing such a challenge is using a

deduplication technology by means of a redundancy feature of data that needs to be stored, so as to

reduce an amount of stored data.10

[0003] In an algorithm of eliminating duplicate data based on a content defined chunk (Content

Defined Chunk, CDC) in the prior art, a data stream to be stored is first divided into multiple data

chunks. To divide a data stream into data chunks, a suitable dividing point needs to be found in the

data stream, and data between two adjacent dividing points in the data stream forms one data chunk.

A feature value of a data chunk is calculated, so as to find whether data chunks having a same15

feature value exist. If the data chunks having a same feature value are found, it is regarded that

duplicate data exists. Specifically, in a technology of eliminating duplicate data based on a content

defined chunk, a sliding window technique (Sliding Window Technique) is applied to search for a

dividing point of a chunk based on content of a file, that is, a Rabin fingerprint of data in a window

is calculated to determine a data stream dividing point. It is assumed that a dividing point is20

searched for from left to right in a data stream. A fingerprint of data in a sliding window is

calculated each time, and after a modulo operation is performed on a fingerprint value based on a

given integer K, a result of the modulo operation is compared with a given remainder R. If the

result of the modulo operation equals the given remainder R, the right end of the window is a data

stream dividing point. Otherwise, the window continues to be slid rightward by one byte, and25

calculation and comparison are performed sequentially and cyclically until the end of the data

stream is reached. In a process of eliminating duplicate data based on a content defined chunk, a

large quantity of computing resources need to be consumed to search for a data stream dividing

point, which therefore becomes a bottleneck in improving performance of eliminating duplicate
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data.

SUMMARY

[0004] According to a first aspect, an embodiment of the present invention provides a method

for searching for a data stream dividing point based on a server, where a rule is preset on the server,

where the rule is: for a potential dividing point k , determining M points xp , a window xW [ xp -5

xA , xp + xB ] corresponding to the point xp , and a preset condition xC corresponding to the

window xW [ xp - xA , xp + xB ], where x indicates consecutive natural numbers from 1 to M, M≥2, 

and xA and xB are integers; and the method includes:

(a) determining a point izp and a window izW [ izp - zA , izp + zB ] corresponding to the

point izp for a current potential dividing point ik according to the rule, where i and z are integers,10

and 1≤z≤M; 

(b) determining whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets a preset condition zC ; and

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point15

from the point izp along a direction of searching for a data stream dividing point, where N*U is

not greater than ‖ zB ‖+ xmax (‖ xA ‖+‖( ik - ixp )‖), so as to obtain a new potential dividing

point, and performing step (a); and

(c) when at least a part of data in each window ixW
[ ixp

- xA
, ixp

+ xB
] of M windows of

the current potential dividing point ik
meets the preset condition xC

, selecting the current20

potential dividing point ik
as a data stream dividing point.

[0005] With reference to the first aspect, in a first possible implementation manner, the rule

further includes that at least two points ep and fp meet conditions eA = fA , eB = fB , and eC =

fC .

[0006] With reference to the first possible implementation manner of the first aspect, in a25

second possible implementation manner, the rule further includes: relative to the potential dividing

point k , the at least two points ep and fp are in a direction opposite to the direction of

searching for a data stream dividing point.
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[0007] With reference to the first possible implementation manner or the second possible

implementation manner of the first aspect, in a third possible implementation manner, the rule

further includes that a distance between the at least two points ep and fp is 1 U.

[0008] With reference to the first aspect, or any one of the first to third possible implementation

manners of the first aspect, in a fourth possible implementation manner, the determining whether at5

least a part of data in the window izW [ izp - zA , izp + zB ] meets a preset condition zC specifically

includes:

determining, by using a random function, whether the at least a part of data in the

window izW [ izp - zA , izp + zB ] meets the preset condition zC .

[0009] With reference to the fourth possible implementation manner of the first aspect, in a fifth10

possible implementation manner, the determining, by using a random function, whether the at least

a part of data in the window izW [ izp - zA , izp + zB ] meets the preset condition zC is specifically:

determining, by using a hash function, whether the at least a part of data in the window izW [ izp - zA ,

izp + zB ] meets the preset condition zC .

[0010] With reference to the first aspect, or any one of the first to fifth possible implementation15

manners of the first aspect, in a sixth possible implementation manner, when the at least a part of

data in the window izW [ izp - zA , izp + zB ] does not meet the preset condition zC , the N minimum

units U for searching for a data stream dividing point are skipped from the point izp along the

direction of searching for a data stream dividing point, so as to obtain the new potential dividing

point, and according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding20

to a point icp that is determined for the new potential dividing point coincides with a right

boundary of the window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp

+ cB ] corresponding to a point icp that is determined for the new potential dividing point falls

within a range of the window izW [ izp - zA , izp + zB ], where the point icp determined for the new

potential dividing point is a point ranking the first in a sequence, which is obtained according to a25

data stream search direction, of M points that are determined for the new potential dividing point

according to the rule.

[0011] With reference to the fourth possible implementation manner of the first aspect, in a

seventh possible implementation manner, the determining, by using a random function, whether the

at least a part of data in the window [ - , + ] meets the preset condition30

specifically includes:

izW izp zA izp zB zC
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selecting F bytes in the window [ - , + ], and using the F bytes

repeatedly H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are 

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

bits corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where

when =1, =1, and when =0, =-1, where represents any one of , ...,5

and , a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of10

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .15

[0012] According to a second aspect, an embodiment of the present invention provides a

method for searching for a data stream dividing point based on a server, where a rule is preset on

the server, where the rule is: for a potential dividing point k , determining M windows xW [ k - xA ,

k + xB ], and a preset condition xC corresponding to the window xW [ k - xA , k + xB ], where x

indicates consecutive natural numbers from 1 to M, M≥2, and xA and xB are integers; and20

the method includes:

(a) determining a corresponding window izW [ ik - zA , ik + zB ] for a current potential

izW izp zA izp zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma ,

namV , aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW izp zA izp zB

zC
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dividing point ik  according to the rule, where i and z are integers, and 1≤z≤M; 

(b) determining whether at least a part of data in the window izW [ ik - zA , ik + zB ] meets

a preset condition zC ; and

when the at least a part of data in the window izW [ ik - zA , ik + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point5

from the current potential dividing point ik along a direction of searching for a data stream

dividing point, where N*U is not greater than ‖ zB ‖+ xmax (‖ xA ‖), so as to obtain a new

potential dividing point, and performing step (a); and

(c) when at least a part of data in each window ixW
[ ik

- xA
, ik

+ xB
] of M windows of

the current potential dividing point ik
meets the preset condition xC

, selecting the current10

potential dividing point ik
as a data stream dividing point.

[0013] With reference to the second aspect, in a first possible implementation manner, the rule

further includes that at least two windows ieW [ ik - eA , ik + eB ] and ifW [ ik - fA , ik + fB ] meet

conditions | eA + eB |=| fA + fB | and eC = fC .

[0014] With reference to the first possible implementation manner of the second aspect, in a15

second possible implementation manner, the rule further includes that eA and fA are positive

integers.

[0015] With reference to the first possible implementation manner or the second possible

implementation manner of the second aspect, in a third possible implementation manner, the rule

further includes eA -1= fA and eB +1= fB .20

[0016] With reference to the second aspect, or any one of the first to third possible

implementation manners of the second aspect, in a fourth possible implementation manner, the

determining whether at least a part of data in the window izW [ ik - zA , ik + zB ] meets the preset

condition zC specifically includes:

determining, by using a random function, whether the at least a part of data in the25

window izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0017] With reference to the fourth possible implementation manner of the second aspect, in a

fifth possible implementation manner, the determining, by using a random function, whether the at

least a part of data in the window izW [ ik - zA , ik + zB ] meets the preset condition zC is
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specifically: determining, by using a hash function, whether the at least a part of data in the window

izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0018] With reference to the second aspect, or any one of the first to fifth possible

implementation manners of the second aspect, in a sixth possible implementation manner, when the

at least a part of data in the window [ - , + ] does not meet the preset condition ,5

the N minimum units U for searching for a data stream dividing point are skipped from the current

potential dividing point along the direction of searching for a data stream dividing point, so as

to obtain the new potential dividing point, and according to the rule, a left boundary of a window

icW [ ik - cA , ik + cB ] that is determined for the new potential dividing point coincides with a right

boundary of the window [ - , + ] or a left boundary of a window icW [ ik - cA , ik +10

cB ] that is determined for the new potential dividing point falls within a range of the window

[ - , + ], where the window icW [ ik - cA , ik + cB ] determined for the new potential

dividing point is a window ranking the first in a sequence, which is obtained according to a data

stream search direction, of M windows that are determined for the new potential dividing point

according to the rule.15

[0019] With reference to the fourth possible implementation manner of the second aspect, in a

seventh possible implementation manner, the determining, by using a random function, whether the

at least a part of data in the window [ - , + ] meets the preset condition

specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly20

H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and25

from the bits corresponding to the F*H bytes, the matrix is represented as:

izW ik zA ik zB zC

ik

izW ik zA ik zB

izW

ik zA ik zB

izW ik zA ik zB zC

izW ik zA ik zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma , namV ,

aV
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



















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained5

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

[0020] According to a third aspect, an embodiment of the present invention provides a server

for searching for a data stream dividing point, where the server includes a central processing unit10

and a main memory, the central processing unit communicates with the main memory, and a rule is

preset on the server, where the rule is: for a potential dividing point , determining M points ,

a window [ - , + ] corresponding to the point , and a preset condition

corresponding to the window [ - , + ], where x indicates consecutive natural

numbers from 1 to M, M≥2, and  and  are integers; and 15

the main memory is configured to store an executable instruction, and the central

processing unit executes the executable instruction to perform the following steps:

(a) determining a point izp and a window izW [ izp - zA , izp + zB ] corresponding to the

point izp for a current potential dividing point ik according to the rule, where i and z are integers,

and 1≤z≤M; 20

(b) determining whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets a preset condition zC ; and

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point

from the point izp along a direction of searching for a data stream dividing point, where N*U is25

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW ik zA ik zB

zC

k xp

xW xp xA xp xB xp xC

xW xp xA xp xB

xA xB
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not greater than ‖ zB ‖+ xmax (‖ xA ‖+‖( ik - ixp )‖), so as to obtain a new potential dividing

point, and performing step (a); and

(c) when at least a part of data in each window ixW [ ixp - xA , ixp + xB ] of M windows of

the current potential dividing point ik meets the preset condition xC , selecting the current

potential dividing point ik as a data stream dividing point.5

[0021] With reference to the third aspect, in a first possible implementation manner, the rule

further includes that at least two points ep and fp meet conditions eA = fA , eB = fB , and eC =

fC .

[0022] With reference to the first possible implementation manner of the third aspect, in a

second possible implementation manner, the rule further includes: relative to the potential dividing10

point k , the at least two points ep and fp , are in a direction opposite to the direction of

searching for a data stream dividing point.

[0023] With reference to the first possible implementation manner or the second possible

implementation manner of the third aspect, in a third possible implementation manner, the rule

further includes that a distance between the at least two points ep and fp is 1 U.15

[0024] With reference to the third aspect, or any one of the first to third possible

implementation manners, in a fourth possible implementation manner, the central processing unit is

specifically configured to:

determine, by using a random function, whether the at least a part of data in the window

izW [ izp - zA , izp + zB ] meets the preset condition zC .20

[0025] With reference to the fourth possible implementation manner of the third aspect, in a

fifth possible implementation manner, the central processing unit is specifically configured to

determine, by using a hash function, whether the at least a part of data in the window izW [ izp - zA ,

izp + zB ] meets the preset condition zC .

[0026] With reference to the third aspect, or any one of the first to fifth possible implementation25

manners, in a sixth possible implementation manner, when the at least a part of data in the window

izW [ izp - zA , izp + zB ] does not meet the preset condition zC , the N minimum units U for

searching for a data stream dividing point are skipped from the point izp along the direction of

searching for a data stream dividing point, so as to obtain the new potential dividing point, and

according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding to a point30
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icp that is determined for the new potential dividing point coincides with a right boundary of the

window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp + cB ]

corresponding to a point icp that is determined for the new potential dividing point falls within a

range of the window izW [ izp - zA , izp + zB ], where the point icp determined for the new potential

dividing point is a point ranking the first in a sequence, which is obtained according to a data stream5

search direction, of M points that are determined for the new potential dividing point according to

the rule.

[0027] With reference to the fourth possible implementation manner of the third aspect, in a

seventh possible implementation manner, the determining, by the central processing unit by using a

random function, whether the at least a part of data in the window [ - , + ] meets10

the preset condition specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes

repeatedly H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are 

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

bits corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where15

when =1, =1, and when =0, =-1, where represents any one of , ...,

and , a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:20





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

izW izp zA izp zB

zC

izW izp zA izp zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma ,

namV , aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS
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in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .

According to a fourth aspect, an embodiment of the present invention provides a server

for searching for a data stream dividing point, where the server includes a central processing unit5

and a primary memory, the central processing unit communicates with the primary memory, and a

rule is preset on the server, where the rule is: for a potential dividing point , determining M

windows [ - , + ] and a preset condition corresponding to the window [ -

, + ], where x indicates consecutive natural numbers from 1 to M, M≥2, and  and  

are integers; and10

the main memoryis configured to store an executable instruction, and the central

processing unit executes the executable instruction to perform the following steps:

(a) determining a corresponding window izW [ ik - zA , ik + zB ] for a current potential

dividing point ik  according to the rule, where i and z are integers, and 1≤z≤M; 

(b) determining whether at least a part of data in the window izW [ ik - zA , ik + zB ] meets15

a preset condition zC ; and

when the at least a part of data in the window izW [ ik - zA , ik + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point

from the current potential dividing point ik along a direction of searching for a data stream

dividing point, where N*U is not greater than ‖ zB ‖+ xmax (‖ xA ‖), so as to obtain a new20

potential dividing point, and performing step (a); and

(c) when at least a part of data in each window ixW [ ik - xA , ik + xB ] of M windows of

the current potential dividing point ik meets the preset condition xC , selecting the current

potential dividing point ik as a data stream dividing point.

[0028] With reference to the fourth aspect, in a first possible implementation manner, the rule25

further includes that at least two windows ieW [ ik - eA , ik + eB ] and ifW [ ik - fA , ik + fB ] meet

conditions | eA + eB |=| fA + fB | and eC = fC .

[0029] With reference to the first possible implementation manner of the fourth aspect, in a

second possible implementation manner, the rule further includes that eA and fA are positive

integers.30

1aS 2aS

izW izp zA izp zB

zC

k

xW k xA k xB xC xW k

xA k xB xA xB
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[0030] With reference to the first possible implementation manner or the second possible

implementation manner of the fourth aspect, in a third possible implementation manner, the rule

further includes eA -1= fA and eB +1= fB .

[0031] With reference to the fourth aspect, or any one of the first to third possible

implementation manners, in a fourth possible implementation manner, the central processing unit is5

specifically configured to:

determine, by using a random function, whether the at least a part of data in the window

izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0032] With reference to the fourth possible implementation manner of the fourth aspect, in a

fifth possible implementation manner, the central processing unit is specifically configured to10

determine, by using a hash function, whether the at least a part of data in the window izW [ ik - zA ,

ik + zB ] meets the preset condition zC .

[0033] With reference to the fourth aspect, or any one of the first to fifth possible

implementation manners, in a sixth possible implementation manner, when the at least a part of data

in the window [ - , + ] does not meet the preset condition , the N minimum units15

U for searching for a data stream dividing point are skipped from the current potential dividing

point along the direction of searching for a data stream dividing point, so as to obtain the new

potential dividing point, and according to the rule, a left boundary of a window icW [ ik - cA , ik +

cB ] that is determined for the new potential dividing point coincides with a right boundary of the

window [ - , + ] or a left boundary of a window icW [ ik - cA , ik + cB ] that is20

determined for the new potential dividing point falls within a range of the window [ - , +

], where the window icW [ ik - cA , ik + cB ] determined for the new potential dividing point is a

window ranking the first in a sequence, which is obtained according to a data stream search

direction, of M windows that are determined for the new potential dividing point according to the

rule.25

[0034] With reference to the fourth possible implementation manner of the fourth aspect, in a

seventh possible implementation manner, the determining, by the central processing unit by using a

random function, whether the at least a part of data in the window [ - , + ] meets the

preset condition specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly30

H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are denoted as 

izW ik zA ik zB zC

ik

izW ik zA ik zB

izW ik zA ik

zB

izW ik zA ik zB

zC

izW ik zA ik zB
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, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:5





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained10

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

[0035] According to a fifth aspect, an embodiment of the present invention provides a server for

searching for a data stream dividing point, where a rule is preset on the server, where the rule is: for15

a potential dividing point k , determining M points xp , a window xW [ xp - xA , xp + xB ]

corresponding to the point xp , and a preset condition xC corresponding to the window xW [ xp -

xA , xp + xB ], where x indicates consecutive natural numbers from 1 to M, M≥2, and xA and xB

are integers; and

the server includes: a processing unit, configured to perform step (a):20

(a) determining a point izp and a window izW [ izp - zA , izp + zB ] corresponding to the

point izp for a current potential dividing point ik according to the rule, where i and z are integers,

and 1≤z≤M; and 

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma , namV ,

aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW ik zA ik zB

zC
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a judging and processing unit, configured to: determine whether at least a part of data in

the window izW [ izp - zA , izp + zB ] meets a preset condition zC ;

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , skip N minimum units U for searching for a data stream dividing point from

the point izp along a direction of searching for a data stream dividing point, where N*U is not5

greater than ‖ zB ‖+ max
x

(‖ xA ‖+‖( ik - ixp )‖), so as to obtain a new potential dividing

point, where the determining unit performs step (a) for the new potential dividing point; and

when at least a part of data in each window ixW
[ ixp

- xA
, ixp

+ xB
] of M windows of the

current potential dividing point ik
meets the preset condition xC

, select the current potential

dividing point ik
as a data stream dividing point.10

[0036] With reference to the fifth aspect, in a first possible implementation manner, the rule

further includes that at least two points ep and fp meet conditions eA = fA , eB = fB , and eC =

fC .

[0037] With reference to the first possible implementation manner of the fifth aspect, in a

second possible implementation manner, the rule further includes: relative to the potential dividing15

point k , the at least two points ep and fp are in a direction opposite to the direction of

searching for a data stream dividing point.

[0038] With reference to the first possible implementation manner or the second possible

implementation manner of the fifth aspect, in a third possible implementation manner, the rule

further includes that a distance between the at least two points ep and fp is 1 U.20

[0039] With reference to the fifth aspect, or any one of the first to third possible implementation

manners, in a fourth possible implementation manner, the judging and processing unit specifically

determines, by using a random function, whether the at least a part of data in the window izW [ izp -

zA , izp + zB ] meets the preset condition zC .

[0040] With reference to the fourth possible implementation manner of the fifth aspect, in a fifth25

possible implementation manner, the judging and processing unit is specifically configured to

determine, by using a hash function, whether the at least a part of data in the window izW [ izp - zA ,

izp + zB ] meets the preset condition zC .

[0041] With reference to the fifth aspect, or any one of the first to fifth possible implementation

manners, in a sixth possible implementation manner, the judging and processing unit is configured30
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to: when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the preset

condition , skip the N minimum units U for searching for a data stream dividing point from the

point izp along the direction of searching for a data stream dividing point, so as to obtain the new

potential dividing point, where the determining unit performs step (a) for the new potential dividing

point, and according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding5

to a point icp that is determined for the new potential dividing point coincides with a right

boundary of the window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp

+ cB ] that is determined for the new potential dividing point falls within a range of the window izW

[ izp - zA , izp + zB ], where the window icW [ icp - cA , icp + cB ] determined for the new potential

dividing point is a point ranking the first in a sequence, which is obtained according to a data stream10

search direction, of M points that are determined for the new potential dividing point according to

the rule.

[0042] With reference to the fourth possible implementation manner of the fifth aspect, in a

seventh possible implementation manner, that the judging processing unit is specifically configured

to determine, by using a random function, whether the at least a part of data in the window [15

- , + ] meets the preset condition specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes

repeatedly H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are 

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

bits corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where20

when =1, =1, and when =0, =-1, where represents any one of , ...,

and , a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:25

zC

izW izp

zA izp zB zC

izW izp zA izp zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma ,

namV , aV
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



















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]5

meets the preset condition .

[0043] According to a sixth aspect, an embodiment of the present invention provides a server

for searching for a data stream dividing point, where a rule is preset on the server, where the rule is:

for a potential dividing point k , determining M windows xW [ k - xA , k + xB ] and a preset

condition xC corresponding to the window xW [ k - xA , k + xB ], where x indicates consecutive10

natural numbers from 1 to M, M≥2, and xA and xB are integers; and

the server includes: a determining unit, configured to perform step (a):

(a) determining a corresponding window izW [ ik - zA , ik + zB ] for a current potential

dividing point ik  according to the rule, where i and z are integers, and 1≤z≤M; and 

a judging and processing unit, configured to determine whether at least a part of data in15

the window izW [ ik - zA , ik + zB ] meets a preset condition zC ;

when the at least a part of data in the window izW [ ik - zA , ik + zB ] does not meet the

preset condition zC , skip N minimum units U for searching for a data stream dividing point from

the current potential dividing point ik along a direction of searching for a data stream dividing

point, where N*U is not greater than ‖ zB ‖+ xmax (‖ xA ‖), so as to obtain a new potential20

dividing point, and perform step (a); and

(c) when at least a part of data in each window ixW [ ik - xA , ik + xB ] of M windows of

the current potential dividing point ik meets the preset condition xC , select the current potential

dividing point ik as a data stream dividing point.

[0044] With reference to the sixth aspect, in a first possible implementation manner, the rule25

further includes that at least two windows ieW [ ik - eA , ik + eB ] and ifW [ ik - fA , ik + fB ] meet

conditions | eA + eB |=| fA + fB | and eC = fC .

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW izp zA izp zB

zC
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[0045] With reference to the first possible implementation manner of the sixth aspect, in a

second possible implementation manner, the rule further includes that eA and fA are positive

integers.

[0046] With reference to the first possible implementation manner or the second possible

implementation manner of the sixth aspect, in a third possible implementation manner, the rule5

further includes eA -1= fA and eB +1= fB .

[0047] With reference to the sixth aspect, or any one of the first to third possible

implementation manners, in a fourth possible implementation manner, the judging and processing

unit is specifically configured to:

determine, by using a random function, whether the at least a part of data in the window10

izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0048] With reference to the fourth possible implementation manner of the sixth aspect, in a

fifth possible implementation manner, the judging and processing unit is specifically configured to

determine, by using a hash function, whether the at least a part of data in the window izW [ ik - zA ,

ik + zB ] meets the preset condition zC .15

[0049] With reference to the sixth aspect, or any one of the first to fifth possible implementation

manners, in a sixth possible implementation manner, the judging and processing unit is configured

to: when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skip the N minimum units U for searching for a data stream dividing point from the

current potential dividing point along the direction of searching for a data stream dividing point,20

so as to obtain the new potential dividing point, the determining unit performs step (a) for the new

potential dividing point, and according to the rule, a left boundary of a window icW [ ik - cA , ik +

cB ] that is determined for the new potential dividing point coincides with a right boundary of the

window [ - , + ] or a left boundary of a window icW [ ik - cA , ik + cB ] that is

determined for the new potential dividing point falls within a range of the window [ - , +25

], where the window icW [ ik - cA , ik + cB ] determined for the new potential dividing point is a

window ranking the first in a sequence, which is obtained according to a data stream search

direction, of M windows that are determined for the new potential dividing point according to the

rule.

[0050] With reference to the fourth possible implementation manner of the sixth aspect, in a30

seventh possible implementation manner, that the judging and processing unit determines, by using

izW ik zA ik zB

zC

ik

izW ik zA ik zB

izW ik zA ik

zB
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a random function, whether the at least a part of data in the window [ - , + ] meets the

preset condition specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly

H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits5

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers10

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,15

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

[0051] According to a seventh aspect, an embodiment of the present invention provides a

computer-readable storage medium, where the computer-readable storage medium is configured to

store an executable instruction, a server executes the executable instruction to search for a data20

stream dividing point, and a rule is preset on the server, where the rule is: for a potential dividing

point , determining M points , a window [ - , + ] corresponding to the point

, and a preset condition corresponding to the window [ - , + ], where x

izW ik zA ik zB

zC

izW ik zA ik zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma , namV ,

aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW ik zA ik zB

zC

k xp xW xp xA xp xB

xp xC xW xp xA xp xB
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indicates consecutive natural numbers from 1 to M, M≥2, and  and  are integers; and 

the server executes the executable instruction to perform the following steps:

(a) according to the rule, for a current potential dividing point ik , determining a point

izp and a window izW [ izp - zA , izp + zB ] corresponding to the point izp for a current potential

dividing point ik  according to the rule, where i and z are integers, and 1≤z≤M; 5

(b) determining whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets a preset condition zC ; and

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point

from the point izp along a direction of searching for a data stream dividing point, where N*U is10

not greater than ‖ zB ‖+ xmax (‖ xA ‖+‖( ik - ixp )‖), so as to obtain a new potential dividing

point, and performing step (a); and

(c) when at least a part of data in each window ixW [ ixp - xA , ixp + xB ] of M windows of

the current potential dividing point ik meets the preset condition xC , selecting the current

potential dividing point ik as a data stream dividing point.15

[0052] With reference to the seventh aspect, in a first possible implementation manner, the rule

further includes that at least two points ep and fp meet conditions eA = fA , eB = fB , and eC =

fC .

[0053] With reference to the first possible implementation manner of the seventh aspect, in a

second possible implementation manner, the rule further includes: relative to the potential dividing20

point k , the at least two points ep and fp are in a direction opposite to the direction of

searching for a data stream dividing point.

[0054] With reference to the first possible implementation manner or the second possible

implementation manner of the seventh aspect, in a third possible implementation manner, the rule

further includes that a distance between the at least two points ep and fp is 1 U.25

[0055] With reference to the seventh aspect, or any one of the first to third possible

implementation manners of the seventh aspect, in a fourth possible implementation manner, the

determining, by the server, whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets the preset condition zC specifically includes:

determining, by the server by using a random function, whether the at least a part of data30

xA xB
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in the window izW [ izp - zA , izp + zB ] meets the preset condition zC .

[0056] With reference to the fourth possible implementation manner of the seventh aspect, in a

fifth possible implementation manner, the determining, by the server by using a random function,

whether the at least a part of data in the window izW [ izp - zA , izp + zB ] meets the preset condition

zC specifically includes:5

determining, by the server by using a hash function, whether the at least a part of data in

the window izW [ izp - zA , izp + zB ] meets the preset condition zC .

[0057] With reference to the seventh aspect, or any one of the first to fifth possible

implementation manners of the seventh aspect, in a sixth possible implementation manner, when the

at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the preset condition zC ,10

the N minimum units U for searching for a data stream dividing point are skipped from the point

izp along the direction of searching for a data stream dividing point, so as to obtain the new

potential dividing point, and according to the rule, a left boundary of a window icW [ icp - cA , icp +

cB ] corresponding to a point icp that is determined for the new potential dividing point coincides

with a right boundary of the window izW [ izp - zA , izp + zB ] or a left boundary of a window icW15

[ icp - cA , icp + cB ] corresponding to a point icp that is determined for the new potential dividing

point falls within a range of the window izW [ izp - zA , izp + zB ], where the point icp determined

for the new potential dividing point is a point ranking the first in a sequence, which is obtained

according to a data stream search direction, of M points that are determined for the new potential

dividing point according to the rule.20

[0058] With reference to the fourth possible implementation manner of the seventh aspect, in a

seventh possible implementation manner, the determining, by using a random function, whether the

at least a part of data in the window [ - , + ] meets the preset condition

specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes25

repeatedly H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are 

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

bits corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where

izW izp zA izp zB zC

izW izp zA izp zB

1,ma 8,ma
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when =1, =1, and when =0, =-1, where represents any one of , ...,

and , a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:5





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]10

meets the preset condition .

[0059] According to an eighth aspect, an embodiment of the present invention provides a

computer-readable storage medium, where the computer-readable storage medium is configured to

store an executable instruction, a server executes the executable instruction to search for a data

stream dividing point, and a rule is preset on the server, where the rule is: for a potential dividing15

point , determining M windows [ - , + ] and a preset condition corresponding

to the window [ - , + ], where x indicates consecutive natural numbers from 1 to M,

M≥2, and  and  are integers; and the server executes the executable instruction to perform 

the following steps:

(a) determining a corresponding window izW [ ik - zA , ik + zB ] for a current potential20

dividing point ik  according to the rule, where i and z are integers, and 1≤z≤M; 

(b) determining whether at least a part of data in the window izW [ ik - zA , ik + zB ] meets

a preset condition zC ; and

when the at least a part of data in the window izW [ ik - zA , ik + zB ] does not meet the

preset condition zC , skipping N minimum units U for searching for a data stream dividing point25

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma ,

namV , aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW izp zA izp zB

zC

k xW k xA k xB xC

xW k xA k xB

xA xB
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from the current potential dividing point ik along a direction of searching for a data stream

dividing point, where N*U is not greater than ‖ zB ‖+ xmax (‖ xA ‖), so as to obtain a new

potential dividing point, and performing step (a); and

(c) when at least a part of data in each window ixW [ ik - xA , ik + xB ] of M windows of

the current potential dividing point ik meets the preset condition xC , selecting the current5

potential dividing point ik as a data stream dividing point.

[0060] With reference to the eighth aspect, in a first possible implementation manner, the rule

further includes that at least two windows ieW [ ik - eA , ik + eB ] and ifW [ ik - fA , ik + fB ] meet

conditions | eA + eB |=| fA + fB | and eC = fC .

[0061] With reference to the first possible implementation manner of the eighth aspect, in a10

second possible implementation manner, the rule further includes that eA and fA are positive

integers.

[0062] With reference to the first possible implementation manner or the second possible

implementation manner of the eighth aspect, in a third possible implementation manner, the rule

further includes eA -1= fA and eB +1= fB .15

[0063] With reference to the eighth aspect, or any one of the first to third possible

implementation manners of the eighth aspect, in a fourth possible implementation manner, the

determining, by the server, whether at least a part of data in the window izW [ ik - zA , ik + zB ] meets

the preset condition zC specifically includes:

determining, by using a random function, whether the at least a part of data in the20

window izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0064] With reference to the fourth possible implementation manner of the eighth aspect, in a

fifth possible implementation manner, the determining, by the server by using a random function,

whether the at least a part of data in the window izW [ ik - zA , ik + zB ] meets the preset condition

zC is specifically: determining, by the server by using a hash function, whether the at least a part of25

data in the window izW [ ik - zA , ik + zB ] meets the preset condition zC .

[0065] With reference to the eighth aspect, or any one of the first to fifth possible

implementation manners of the eighth aspect, in a sixth possible implementation manner, when the

at least a part of data in the window [ - , + ] does not meet the preset condition ,

the N minimum units U for searching for a data stream dividing point are skipped from the current30

izW ik zA ik zB zC
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potential dividing point along the direction of searching for a data stream dividing point, so as

to obtain the new potential dividing point, and accordin to the rule, a left boundary of a window

icW [ ik - cA , ik + cB ] that is determined for the new potential dividing point coincides with a right

boundary of the window [ - , + ] or a left boundary of a window icW [ ik - cA , ik +

cB ] that is determined for the new potential dividing point falls within a range of the window5

[ - , + ], where the window icW [ ik - cA , ik + cB ] determined for the new potential

dividing point is a window ranking the first in a sequence, which is obtained according to a data

stream search direction, of M windows that are determined for the new potential dividing point

according to the rule.

[0066] With reference to the fourth possible implementation manner of the eighth aspect, in a10

seventh possible implementation manner, the determining, by using a random function, whether the

at least a part of data in the window [ - , + ] meets the preset condition

specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly

H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are denoted as 15

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:20





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

ik

izW ik zA ik zB

izW

ik zA ik zB

izW ik zA ik zB zC

izW ik zA ik zB

1,ma 8,ma

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma , namV ,

aV

aV
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the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .5

[0067] In the embodiments of the present invention, a data stream dividing point is searched for

by determining whether at least a part of data in a window of M windows meets a preset condition,

and when the at least a part of data in the window does not meet the preset condition, a length of

N*U is skipped, so as to obtain a next potential dividing point, thereby improving efficiency of

searching for a data stream dividing point.10

BRIEF DESCRIPTION OF DRAWINGS

[0068] FIG. 1 is a schematic diagram of an application scenario according to an embodiment of

the present invention;

[0069] FIG. 2 is a schematic diagram of a data stream dividing point;

[0070] FIG. 3 is a schematic diagram of searching for a data stream dividing point;15

[0071] FIG. 4 is a schematic diagram of a method according to an embodiment of the present

invention;

[0072] FIG. 5 and FIG. 6 are schematic diagrams of an implementation manner of searching for

a data stream dividing point;

[0073] FIG. 7 and FIG. 8 are schematic diagrams of an implementation manner of searching for20

a data stream dividing point;

[0074] FIG. 9 and FIG. 10 are schematic diagrams of an implementation manner of searching

for a data stream dividing point;

[0075] FIG. 11, FIG. 12, and FIG. 13 are schematic diagrams of an implementation manner of

searching for a data stream dividing point;25

[0076] FIG. 14 and FIG. 15 are schematic diagrams of an implementation manner of searching

for a data stream dividing point;

[0077] FIG. 16 and FIG. 17 are schematic diagrams of determining whether at least a part of

data in a window meets a preset condition;

[0078] FIG. 18 is a structural diagram of a deduplication server;30

[0079] FIG. 19 is a structural diagram of a deduplication server;

[0080] FIG. 20 is a schematic diagram of a method according to an embodiment of the present

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS

1aS 2aS

izW ik zA ik zB

zC
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invention;

[0081] FIG. 21 and FIG. 22 are schematic diagrams of an implementation manner of searching

for a data stream dividing point;

[0082] FIG. 23 and FIG. 24 are schematic diagrams of an implementation manner of searching

for a data stream dividing point;5

[0083] FIG. 25 and FIG. 26 are schematic diagrams of an implementation manner of searching

for a data stream dividing point;

[0084] FIG. 27, FIG. 28, and FIG. 29 are schematic diagrams of an implementation manner of

searching for a data stream dividing point;

[0085] FIG. 30 and FIG. 31 are schematic diagrams of an implementation manner of searching10

for a data stream dividing point; and

[0086] FIG. 32 and FIG. 33 are schematic diagrams of determining whether at least a part of

data in a window meets a preset condition.

DESCRIPTION OF EMBODIMENTS

[0087] With ongoing progress of storage technologies, amounts of generated data grow15

increasingly, and a large amount of data has raised the highest requirement for storage capacity.

Purchase costs of IT equipment increase along with storage capacity. To mitigate the demand

conflict between the amounts of data and the storage capacity and lower purchase costs of IT

equipment, a technology of eliminating duplicate data is introduced to the field of data storage.

[0088] A use scenario of an embodiment of the present invention is a data backup scenario.20

Data backup is a process of making, by using a backup server, a backup of data onto another storage

medium to prevent data loss due to various reasons. FIG. 1 shows an architecture of a data backup

system. The data backup system includes clients (101a, 101b, ..., and 101n), a backup server 102, a

duplicate data elimination server (referred to as a deduplication server or a duplication elimination

server for short) 103, and storage devices (104a, 104b, ..., and 104n). The clients (101a, 101b, ...,25

and 101n) may be application servers, work stations or the like. The backup server 102 is

configured to make a backup of data generated by the clients. The deduplication server 103 is

configured to execute a task of eliminating duplicate data for backup data. The storage devices

(104a, 104b, ..., and 104n) serve as storage media that store data from which duplicate data has been

eliminated, and may be storage media such as disk arrays and tape libraries. The clients (101a,30

101b, ..., and 101n), the backup server 102, the duplicate data elimination server 103, and the

storage devices (104a, 104b, ..., and 104n) may be connected in a manner such as by using a switch,

a local area network, the Internet, or an optical fiber. The foregoing devices may be located at a
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same site, or may be located at different sites. The backup server 102, the duplication elimination

server 103, and the storage devices (104a, 104b, ..., and 104n) may be independent physical devices,

or may be physically integrated into a whole in specific implementation, or the backup server 102

and the duplication elimination server 103 are integrated into a whole, or the duplication

elimination server 103 and the storage devices (104a, 104b, ..., and 104n) are integrated into a5

whole, or the like.

[0089] The deduplication server 103 performs an operation of eliminating duplicate data on a

data stream of backup data, where the operation generally includes the following steps:

(1) searching for a data stream dividing point: searching for a data stream dividing point

in a data stream according to a specific algorithm;10

(2) performing division according to the found data stream dividing point to obtain data

chunks;

(3) calculating a feature value of each data chunk: calculating the feature value of the

data chunk, which serves as a feature for identifying the data chunk; and adding the feature value

obtained by means of calculation to a data chunk feature list of a file corresponding to the data15

stream, where an SHA-1 or MD5 algorithm is generally used to calculate a feature value of a data

chunk;

(4) detecting a same data chunk: comparing the feature value of the data chunk obtained

by means of calculation with a feature value that already exists in the data chunk feature list to

determine whether an identical data chunk exists; and20

(5) eliminating duplicate data block: if it is found by detecting a same data chunk that a

feature value the same as that of the data chunk exists in the data chunk feature list, skipping

storage of the data chunk or determining whether to store the data chunk according to a storage

quantity of duplicate data chunks that is determined according to a backup policy.

[0090] It can be known, from the step of performing, by the deduplication server 103, the25

operation of eliminating duplicate data on a data stream of backup data, that the search for a data

stream dividing point, serving as a key step in the operation of eliminating duplicate data, directly

determines performance of duplicate data elimination.

[0091] In an embodiment of the present invention, the deduplication server 103 receives a

backup file sent by the backup server 102, and performs processing of eliminating duplicate data on30

the file. A backup file to be processed is usually presented in the form of a data stream on the

deduplication server 103. When the deduplication server 103 searches for a dividing point in a data

stream, a minimum unit for searching for a data stream dividing point usually needs to be

determined. Specifically, as shown in FIG. 2, for example, a potential dividing point 1k is located
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between two consecutive minimum units, whose sequence numbers are 1 and 2, for searching for a

data stream dividing point. A potential dividing point refers to a point for which it needs to be

determined whether the point can serve as a data stream dividing point. When the point 1k is a

data stream dividing point, in a direction of searching for a data stream dividing point shown by an

arrow in FIG. 2, a next potential dividing point 7k is searched for, that is, a point located between5

two consecutive minimum units, whose sequence numbers are 7 and 8, for searching for a data

stream dividing point. When the potential dividing point 7k is a data stream dividing point, data

between the two adjacent data stream dividing points 1k , and 7k is 1 data chunk. The minimum

unit for searching for a data stream dividing point may specifically be determined according to an

actual requirement, and here 1 byte (Byte) is used as an example, that is, all the minimum units,10

whose sequence numbers are 1, 2, 7, and 8, for searching for a data stream dividing point have a

size of 1 byte. The direction of searching for a data stream dividing point shown in FIG. 2 usually

represents a search direction from a file header to a file trailer or a direction from a file trailer to a

file header, and in this embodiment, the search direction from a file header to a file trailer is used as

an example.15

[0092] In a scenario of eliminating duplicate data, a smaller data chunk generally indicates a

higher rate of eliminating duplicate data and an easier way to find a duplicate data chunk, but a

larger amount of metadata generated from that; moreover, after a data chunk diminishes to a degree,

the rate of eliminating duplicate data no longer increases, but the amount of metadata increases

rapidly. Therefore, a size of a data chunk may be controlled. In actual applications, a minimum20

value of a data chunk, for example, 4 KB (4096 bytes), is usually set; in consideration of the rate of

eliminating duplicate data at the same time, a maximum value of a data chunk is also set, that is, the

size of a data chunk cannot exceed the maximum value, for example, 12 KB (12288 bytes). A

specific implementation manner is shown in FIG. 3. The deduplication server 103 searches for a

data stream dividing point along the direction shown by the arrow. ak is a currently found data25

stream dividing point, and from ak , a next potential dividing point is searched for in the direction

of searching for a data stream dividing point. To meet the requirement of a minimum data chunk,

usually starting from a data stream dividing point, a size of the minimum data chunk is skipped

along a direction of searching for a data stream dividing point, and the search starts from an end

position of the minimum data chunk, that is, the end position of the minimum data chunk serves as30

a next potential dividing point ik . In this embodiment of the present invention, a minimum data

chunk of 4 KB, that is, 4*1024=4096 bytes may be first skipped from the point ak along the
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direction of searching for a data stream dividing point. 4096 bytes are skipped from the point ak

along the direction of searching for a data stream dividing point, and the point ik is obtained at an

end position of a 4096th byte to serve as a potential dividing point. For example, ik is located

between two consecutive minimum units, whose sequence numbers are 4096 and 4097, for

searching for a data stream dividing point. Still using FIG. 3 as an example, ak is a currently5

found data stream dividing point, and a next data stream dividing point is searched for along the

direction shown in FIG. 3. If no next data stream dividing point is found after a maximum value of

a data chunk is exceeded, starting from the point ak in the direction of searching for a data stream

dividing point, a point zk at which the maximum value of a data chunk is reached serves as the

next data stream dividing point and forced division is performed.10

[0093] An embodiment of the present invention provides a method for searching for a data

stream dividing point based on a deduplication server, which, as shown in FIG. 4, includes:

[0094] A rule is preset on a deduplication server 103, where the rule is: for a potential dividing

point k , determining M points xp , a window xW [ xp - xA , xp + xB ] corresponding to the point

xp
, and a preset condition xC corresponding to the window xW [ xp - xA , xp + xB ], where x15

indicates consecutive natural numbers from 1 to M, M≥2, and xA and xB are integers, where a

distance between xp and the potential dividing point k is xd minimum units for searching for a

data stream dividing point, the minimum unit for searching for a data stream dividing point is

represented as U, and in this embodiment, U=1 byte. In an implementation manner shown in FIG. 3,

about a value of M, in one implementation manner, a value of M*U is not greater than a preset20

maximum distance between two adjacent data stream dividing points, that is, a preset maximum

length of a data chunk. It is determined whether at least a part of data in a window zW [ zp - zA , zp

+ zB ] corresponding to a point zp meets a preset condition zC , where, z is an integer, 1≤z≤M, 

and ( zp - zA ) and ( zp + zB ) represent two boundaries of the window zW . When it is determined that

at least a part of data in a window zW [ zp - zA , zp + zB ] of any one point zp does not meet the25

preset condition zC , N bytes are skipped from the point zp corresponding to the window zW [ zp -

zA , zp + zB ] that does not meet the preset condition along a direction of searching for a data stream

dividing point, where N≤‖ zB ‖+ xmax (‖ xA ‖+‖(k - xp )‖), where ‖( k - xp )‖ represents a

distance between any point of the M points xp and the potential dividing point k , xmax (‖

xA ‖+‖( k - xp )‖) represents a maximum value of a sum of an absolute value of the distance30
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between the any point of the M points xp and the potential dividing point k and an absolute

value of xA corresponding to the any point, and ‖ zB ‖ represents an absolute value of zB in

zW [ zp - zA , zp + zB ]. A principle for setting a value of N is specifically introduced in the following

embodiments. When it is determined that at least a part of data in each window xW [ xp - xA , xp +

xB ] of the M windows meets the preset condition xC , the potential dividing point k is a data5

stream dividing point.

[0095] Specifically, for a current potential dividing point ik , the following steps are performed

according to the rule:

[0096] Step 401: Determine a point izp and a window izW [ izp - zA , izp + zB ] corresponding to

the point izp for a current potential dividing point ik according to the rule, where i and z are10

integers, and 1≤z≤M. 

[0097] Step 402: Determine whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets a preset condition zC ;

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , skip N minimum units U for searching for a data stream dividing point from15

the point izp along a direction of searching for a data stream dividing point, where N*U is not

greater than ‖ zB ‖+ xmax (‖ xA ‖+‖( ik - ixp )‖), so as to obtain a new potential dividing point,

and perform step 401; and

when at least a part of data in each window ixW [ ixp - xA , ixp + xB ] of M windows of the

current potential dividing point ik meets the preset condition xC , select the current potential20

dividing point ik as a data stream dividing point.

[0098] Further, the rule further includes that at least two points ep and fp meet conditions

eA = fA , eB = fB , and eC = fC .

[0099] The rule further includes: relative to the potential dividing point k , the at least two

points ep and fp are in a direction opposite to the direction of searching for a data stream25

dividing point.

[0100] The rule further includes that a distance between the at least two points ep and fp is

1 U.
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[0101] The determining whether at least a part of data in the window izW [ izp - zA , izp + zB ]

meets a preset condition zC specifically includes:

determining, by using a random function, whether the at least a part of data in the

window izW [ izp - zA , izp + zB ] meets the preset condition zC .

[0102] The determining, by using a random function, whether the at least a part of data in the5

window izW [ izp - zA , izp + zB ] meets the preset condition zC is specifically: determining, by

using a hash function, whether the at least a part of data in the window izW [ izp - zA , izp + zB ]

meets the preset condition zC .

[0103] When the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the

preset condition zC , the N minimum units U for searching for a data stream dividing point are10

skipped from the point izp along the direction of searching for a data stream dividing point, so as

to obtain the new potential dividing point, and according to the rule, a left boundary of a window

icW [ icp - cA , icp + cB ] corresponding to a point icp that is determined for the new potential

dividing point coincides with a right boundary of the window izW [ izp - zA , izp + zB ] or a left

boundary of a window icW [ icp - cA , icp + cB ] corresponding to a point icp that is determined for15

the new potential dividing point falls within a range of the window izW [ izp - zA , izp + zB ], where

the point icp determined for the new potential dividing point is a point ranking the first in a

sequence, which is obtained according to a data stream search direction, of M points that are

determined for the new potential dividing point according to the rule.

[0104] In this embodiment of the present invention, a data stream dividing point is searched for20

by determining whether at least a part of data in a window of M windows meets a preset condition,

and when the at least a part of data in the window does not meet the preset condition, a length of

N*U is skipped, where N*U is not greater than ‖ zB ‖+ xmax (‖ xA ‖+‖( ik - ixp )‖), so as to

obtain a next potential dividing point, thereby improving efficiency of searching for a data stream

dividing point.25

[0105] In a process of eliminating duplicate data, to ensure an even size of a data chunk, a size

of an average data chunk (also referred to as an average chunk) is considered. That is, while limits

on a size of a minimum data chunk and a size of a maximum data chunk are met, the size of the

average data chunk is determined to ensure an even size of an obtained data chunk. A probability

(represented as P(n)) of finding a data stream dividing point depends on two factors, that is, the30
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quantity M of the points xp and a probability that at least a part of data in the window xW [ xp - xA ,

xp + xB ] corresponding to the point xp meets the preset condition xC , where the former affects a

length for skipping, the latter affects a probability of skipping, and the two together affect the size

of the average chunk. Generally, when the size of the average chunk is fixed, as the quantity M of

the points xp increases, the probability that at least a part of data in a window xW [ xp - xA , xp +5

xB ] corresponding to a single point xp meets the preset condition xC also increases. For

example, the rule preset on the deduplication server 103 is: for a potential dividing point k ,

determining 11 points xp , where x indicates consecutive natural numbers from 1 to 11 separately,

and a probability that at least a part of data in a window xW [ xp - xA , xp + xB ] corresponding to any

point xp of the 11 points meets the preset condition xC is 1/2. Another group of rules preset on10

the deduplication server 103 is: selecting 24 points xp for the potential dividing point k , where x

indicates consecutive natural numbers from 1 to 24 separately, and a probability that at least a part

of data in a window xW [ xp - xA , xp + xB ] corresponding to any point xp of the 24 points meets

the preset condition xC is 3/4. For the setting of a probability that at least a part of data in a

specific window [ - , + ] meets the preset condition xC , reference may be made to15

the description of the part of determining whether the at least a part of data in the window [ -

, + ] meets the preset condition xC . P(n) depends on the two factors, that is, the quantity

M of points and the probability that at least a part of data in the window [ - , +

] corresponding to the point meets the preset condition xC , and P(n) represents a

probability that no data stream dividing point is found after n minimum units for searching for a20

data stream dividing point in a search from a start position/previous data stream dividing point of a

data stream. A process of calculating P(n) that depends on the two factors is actually an n-step

Fibonacci sequence, which is described below in detail. After P(n) is obtained, 1-P(n) is a

distribution function of a data stream dividing point, and (1-P(n))-(1-P(n-1))=P(n-1)-P(n) is a

probability that a data stream dividing point is found at an nth point, that is, a density function of a25

data stream dividing point. Integration may be performed according to

the density function of a data stream dividing point, so as to obtain an expected length of a data

stream dividing point, that is, the size of the average chunk, where 4*1024 (bytes) represents a

length of the minimum data chunk, and 12*1024 (bytes) represents a length of the maximum data

xW xp xA xp xB

xW xp

xA xp xB

xp xW xp xA xp

xB xp

12*1024

4*1024

( ( 1) ( ))
n

n P n P n


  
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chunk.

[0106] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 5, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 points , a window [ - , +

] (window for short) corresponding to the point , and a preset condition5

corresponding to the window [ - , + ], where 1A = 2A = 3A = 4A = 5A = 6A = 7A = 8A =

9A = 10A = 11A =169, 1B = 2B = 3B = 4B = 5B = 6B = 7B = 8B = 9B = 10B = 11B =0, and = = = =

= = = = = = . A distance between the point xp and the potential dividing point

k is xd bytes. Specifically, a distance between a point and the potential dividing point is

0 byte, a distance between a point and the potential dividing point 1 byte, a distance10

between a point and the potential dividing point is 2 bytes, a distance between a point

and the potential dividing point is 3 bytes, a distance between a point and the potential

dividing point is 4 bytes, a distance between a point and the potential dividing point is

5 bytes, a distance between a point and the potential dividing point is 6 bytes, a distance

between a point and the potential dividing point is 7 bytes, a distance between a point15

and the potential dividing point is 8 bytes, a distance between a point and the potential

dividing point is 9 bytes, a distance between a point and the potential dividing point

is 10 bytes, and relative to the potential dividing point , all the points , , , , ,

, , , , and are in a direction opposite to a direction of searching for a data

stream dividing point. is a data stream dividing point, and the direction of searching for a data20

stream dividing point shown in FIG. 5 is from left to right. After a minimum data chunk of 4 KB is

skipped from the data stream dividing point , an end position of the minimum data chunk of 4

KB serves as a next potential dividing point , and a point is determined for the potential

dividing point . In this embodiment, according to the rule preset on the deduplication server 103,

x indicates consecutive natural numbers from 1 to 11 separately. In the implementation manner25

shown in FIG. 5, 11 points are determined for the potential dividing point , and are , ,

, , , , , , , , and separately, and windows corresponding to

the points , , , , , , , , , , and are [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],
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1C 2C 3C 4C

5C 6C 7C 8C 9C 10C 11C

1p k

2p k

3p k 4p

k 5p

k 6p k

7p k

8p k 9p

k 10p

k 11p k

k 2p 3p 4p 5p 6p

7p 8p 9p 10p 11p

ak

ak

ik ixp

ik

ik 1ip 2ip

3ip 4ip 5ip 6ip 7ip 8ip 9ip 10ip 11ip

1ip 2ip 3ip 4ip 5ip 6ip 7ip 8ip 9ip 10ip 11ip 1iW 1ip

1ip 2iW 2ip 2ip 3iW 3ip 3ip 4iW 4ip 4ip 5iW 5ip 5ip 6iW



32

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], and [ -169, ] respectively. The foregoing windows are separately referred to as

, , , , , , , , , , and for short. A distance

between the point and the potential dividing point is xd bytes. Specifically, a distance

between and is 0 byte, a distance between and is 1 byte, a distance between5

and is 2 bytes, a distance between and is 3 bytes, a distance between and

is 4 bytes, a distance between and is 5 bytes, a distance between and is 6

bytes, a distance between and is 7 bytes, a distance between and is 8 bytes, a

distance between and is 9 bytes, a distance between and is 10 bytes, and

relative to the potential dividing point , all , , , , , , , , ,10

and are in a direction opposite to the direction of searching for a data stream dividing point. It

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it15

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it

is determined whether at least a part of data in [ -169, ] meets a preset condition , it20

is determined whether at least a part of data in [ -169, ] meets a preset condition ,

and it is determined whether at least a part of data in [ -169, ] meets a preset condition

. When it is determined that the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in25

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at
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least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , and the at least a part of data in the window meets the preset

condition , the current potential dividing point is a data stream dividing point. When the at

least a part of data in any window of the 11 windows does not meet the corresponding preset5

condition, for example, as shown in FIG. 6, at least a part of data in [ -169, ] does not

meet the corresponding preset condition , N bytes are skipped from the point along the

direction of searching for a data stream dividing point, where the N bytes are not greater than ‖

5B ‖+ (‖ ‖+‖( - )‖). In an implementation manner shown in FIG. 6, the N bytes

that are skipped are not greater than 179 bytes, and in this embodiment, N=11, so as to obtain a next10

potential dividing point. For differentiation from the potential dividing point , the new potential

dividing point is represented as here. According to the rule preset on the deduplication server

103 in the implementation manner shown in FIG. 5, 11 points are determined for the potential

dividing point , and are
1jp ,

2jp ,
3jp ,

4jp ,
5jp ,

6jp ,
7jp ,

8jp ,
9jp ,

10jp , and
11jp

separately, and windows corresponding to the points
1jp ,

2jp ,
3jp ,

4jp ,
5jp ,

6jp ,
7jp ,

8jp ,15

9jp ,
10jp , and

11jp are determined, and are [
1jp -169,

1jp ], [
2jp -169,

2jp ], [
3jp

-169,
3jp ], [

4jp -169,
4jp ], [

5jp -169,
5jp ], [

6jp -169,
6jp ], [

7jp -169,
7jp ],

[
8jp -169,

8jp ], [
9jp -169,

9jp ], [
10jp -169,

10jp ], and [
11jp -169,

11jp ]

respectively. A distance between jxp and the potential dividing point is xd bytes.

Specifically, a distance between
1jp and is 0 byte, a distance between

2jp and is 1 byte,20

a distance between
3jp and is 2 bytes, a distance between

4jp and is 3 bytes, a distance

between
5jp and is 4 bytes, a distance between

6jp and is 5 bytes, a distance between

7jp and is 6 bytes, a distance between
8jp and is 7 bytes, a distance between

9jp and

is 8 bytes, a distance between
10jp and is 9 bytes, a distance between

11jp and is 10

bytes, and relative to the potential dividing point , all
1jp ,

2jp ,
3jp ,

4jp ,
5jp ,

6jp ,
7jp ,25

8jp ,
9jp ,

10jp , and
11jp are in a direction opposite to the direction of searching for a data stream

dividing point. In the implementation manner shown in FIG. 6, when the 11th window [
11jp

-169,
11jp ] is determined for the potential dividing point , to ensure that a range between the
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potential dividing point and the potential dividing point all fall within a determining range,

in this implementation manner, it may be ensured that a left boundary of the window [
11jp

-169,
11jp ] coincides with a right boundary of [ -169, ] or falls within a range of

[ -169, ], where the point
11jp determined for the potential dividing point is a

point ranking the first in a sequence, which is obtained according to a data stream search direction,5

of M points that are determined for the potential dividing point according to the rule. Therefore,

within such a limit, when the at least a part of data in [ -169, ] does not meet the preset

condition , a distance for skipping from along the direction of searching for a data stream

dividing point is not greater than ‖ 5B ‖+ (‖ ‖+‖( - )‖), where M=11, and 11*U

is not greater than (‖ ‖+‖( - )‖), and therefore, a distance for skipping from10

along the direction of searching for a data stream dividing point is not greater than 179. It is

determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, it is determined whether at least a part of data in [ -169, ] meets the preset15

condition , it is determined whether at least a part of data in [ -169, ] meets the

preset condition , it is determined whether at least a part of data in [ -169, ] meets

the preset condition , it is determined whether at least a part of data in [ -169, ]

meets the preset condition , it is determined whether at least a part of data in [ -169,

] meets the preset condition , it is determined whether at least a part of data in [ -169,20

] meets the preset condition , it is determined whether at least a part of data in [

-169, ] meets the preset condition , and it is determined whether at least a part of data in

[ -169, ] meets the preset condition . Certainly, in this embodiment of the present

invention, the rule is also followed when it is determined whether the potential dividing point

is a data stream dividing point, specific implementation is not described again, and reference may25

be made to the description of determining the potential dividing point . When it is determined

that the at least a part of data in the window meets the preset condition , the at least a part

of data in the window meets the preset condition , the at least a part of data in the window

ik jk
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meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset5

condition , the at least a part of data in the window meets the preset condition , and

the at least a part of data in the window meets the preset condition , the current potential

dividing point is a data stream dividing point, and data between and forms 1 data

chunk. Meanwhile, a minimum chunk size of 4 KB is skipped in a manner the same as that of

to obtain a next potential dividing point, and it is determined, according to the rule preset on the10

deduplication server 103, whether the next potential dividing point is a data stream dividing point.

When it is determined that the potential dividing point is not a data stream dividing point, 11

bytes are skipped in a manner the same as that of to obtain a next potential dividing point, and

it is determined, according to the rule preset on the deduplication server 103 and the foregoing

method, whether the next potential dividing point is a data stream dividing point. When no data15

stream dividing point is found after a set maximum data chunk is exceeded, an end position of the

maximum data chunk serves as a forced dividing point.

[0107] In the implementation manner shown in FIG. 5, according to the rule preset on the

deduplication server 103, starting from determining whether the at least a part of data in [

-169, ] meets the preset condition , when it is determined that the at least a part of data in20

[ -169, ] meets the preset condition , it is determined that the at least a part of data in

[ -169, ] meets the preset condition , it is determined that the at least a part of data

in [ -169, ] meets the preset condition , it is determined that the at least a part of

data in [ -169, ] meets the preset condition , and it is determined that the at least a

part of data in [ -169, ] does not meet the preset condition , 10 bytes are skipped25

from the point along the direction of searching for a data stream dividing point, and a new

potential dividing point is obtained at an end position of a 10th byte, which is represented as

here for differentiation from other potential dividing points. According to the rule preset on the

deduplication server 103, 11 points are determined for the potential dividing point , where
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x indicates consecutive natural numbers from 1 to 11 separately, and are , , , , ,

, , , , , and separately, and windows corresponding to the points ,

, , , , , , , , , and are determined, and are [

-169, ], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ],5

[ -169, ], and [ -169, ] respectively. A distance between and the

potential dividing point is bytes. Specifically, a distance between and is 0 byte,

a distance between and is 1 byte, a distance between and is 2 bytes, a distance

between and is 3 bytes, a distance between and is 4 bytes, a distance between

and is 5 bytes, a distance between and is 6 bytes, a distance between and10

is 7 bytes, a distance between and is 8 bytes, a distance between and is 9

bytes, a distance between and is 10 bytes, and relative to the potential dividing point ,

all , , , , , , , , , and are in a direction opposite to the

direction of searching for a data stream dividing point. It is determined whether at least a part of

data in [ -169, ] meets the preset condition , it is determined whether at least a part15

of data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -169, ] meets the preset condition , it is determined whether at least

a part of data in [ -169, ] meets the preset condition , it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined20

whether at least a part of data in [ -169, ] meets the preset condition , it is

determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, and it is determined whether at least a part of data in [ -169, ] meets the preset25

condition . Therefore, the point corresponding to the potential dividing point

coincides with the point corresponding to the potential dividing point , the window

[ -169, ] corresponding to the point coincides with the window [ -169, ]
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corresponding to the point , and = ; therefore, for the potential dividing point , when

it is determined that the at least a part of data in [ -169, ] does not meet the preset

condition , the potential dividing point obtained by skipping 10 bytes from the point

along the direction of searching for a data stream dividing point still does not meet a condition of

serving as a data stream dividing point. Therefore, if repeated calculation exists when 10 bytes are5

skipped from the point along the direction of searching for a data stream dividing point, then

repeated calculation can be reduced and efficiency is higher when 11 bytes are skipped from the

point along the direction of searching for a data stream dividing point. Therefore, a speed of

searching for a data stream dividing point is increased. When in a preset specification, a probability

that at least a part of data in the window [ - , + ] corresponding to the point10

meets the preset condition is 1/2, that is, a probability of executing skipping is 1/2, at most 179

bytes can be skipped each time.

[0108] In this implementation manner, a preset rule is: for a potential dividing point ,

determining 11 points , a window [ - , + ] corresponding to the point , and a

preset condition corresponding to the window [ - , + ], where x indicates15

consecutive natural numbers from 1 to 11 separately, where a probability that at least a part of data

in the window [ - , + ] corresponding to the point meets the preset condition

is 1/2, and P(n) can be calculated by using the two factors, that is, the quantity of points and

the probability that at least a part of data in the window [ - , + ] corresponding to

the point meets the preset condition. Moreover, = = = = = = = = =20

= =169, = = = = = = = = = = =0, and = = = = = =

= = = = , where a distance between and the potential dividing point is

bytes. Specifically, a distance between and the potential dividing point is 0 byte, a distance

between and is 1 byte, a distance between and is 2 bytes, a distance between

and is 3 bytes, a distance between and is 4 bytes, a distance between and is 525

bytes, a distance between and is 6 bytes, a distance between and is 7 bytes, a

distance between and is 8 bytes, a distance between and is 9 bytes, a distance

between and is 10 bytes, and relative to the potential dividing point , all , , ,

, , , , , , and are in a direction opposite to the direction of searching for

a data stream dividing point. Therefore, whether the potential dividing point is a data stream30
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dividing point depends on whether it exists that at least a part of data in each window of windows

corresponding to the 11 consecutive points meets the preset condition . After a minimum chunk

length of 4096 bytes is skipped from a start position/previous data stream dividing point of a data

stream, a 4086th point is found by going back by 10 bytes in a direction opposite to the direction of

searching for a data stream dividing point, and no data stream dividing point exists at the point;5

therefore, P(4086)=1, and P(4087)=1, ..., P(4095)=1, and so on. At an 4096th point, that is, a point

which is used to obtain the minimum chunk, with a probability of (1/2)^11, at least a part of data in

each window of the windows corresponding to the 11 points meets the preset condition . Hence,

with a probability of (1/2)^11, a data stream dividing point exists; with a probability of 1-(1/2)^11,

no data stream dividing point exists; therefore P(11)=1-(1/2)^11.10

[0109] At an nth point, there may be 12 cases of obtaining P(n) by means of recursion.

[0110] Case 1: With a probability of 1/2, at least a part of data in a window corresponding to the

nth point does not meet a preset condition; in this case, with a probability of P(n-1), 11 consecutive15

points do not exist among (n-1) points before the nth point, where at least a part of data in each

window of windows corresponding to the 11 consecutive points separately meets a preset condition.

Therefore, P(n) includes 1/2*P(n-1). A case in which the at least a part of data in the window

corresponding to the nth point does not meet the preset condition, and 11 consecutive points exist

among the (n-1) points before the nth point, where at least a part of data in each window of20

windows corresponding to the 11 consecutive points separately meets the preset condition, is not

xC

xC
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related to P(n).

[0111] Case 2: With a probability of 1/2, at least a part of data in a window corresponding to the

nth point meets a preset condition, and with the probability of 1/2, at least a part of data in a

window corresponding to an (n-1)th point does not meet a preset condition; in this case, with a

probability of P(n-2), 11 consecutive points do not exist among (n-2) points before the (n-1) point,5

where at least a part of data in each window of windows corresponding to 11 consecutive points

separately meets a preset condition. Therefore, P(n) includes 1/2*1/2*P(n-2). A case in which the at

least a part of data in the window corresponding to the nth point meets the preset condition, the at

least a part of data in the window corresponding to the (n-1)th point does not meet the preset

condition, and 11 consecutive points exist among the (n-2) points before the (n-1)th point, where at10

least a part of data in each window of windows corresponding to the 11 consecutive points

separately meets the preset condition, is not related to P(n).

[0112] According to the foregoing description, case 11: With a probability of (1/2)^10, at least a

part of data in windows corresponding to nth to (n-9)th points meets a preset condition, and with a

probability of 1/2, at least a part of data in a window corresponding to an (n-10)th point does not15

meet a preset condition; in this case, with a probability of P(n-11), 11 consecutive points do not

exist among (n-11) points before the (n-10) point, where at least a part of data in each window of

windows corresponding to the 11 consecutive points separately meets a preset condition. Therefore,

P(n) includes (1/2)^10*1/2*P(n-11). A case in which the at least a part of data in the windows

corresponding to the nth to (n-9)th points meets the preset condition, the at least a part of data in the20

window corresponding to the (n-10)th point does not meet the preset condition, and 11 consecutive

points exist among the (n-11) points before the (n-10)th point, where at least a part of data in each

window of windows corresponding to the 11 consecutive points separately meets the preset

condition, is not related to P(n).

[0113] Case 12: With a probability of (1/2)^11, at least a part of data in windows corresponding25

to nth to (n-10)th points meets a preset condition, and this case is not related to P(n).

[0114] Therefore, P(n)=1/2*P(n-1)+(1/2)^2*P(n-2)+...+(1/2)^11*P(n-11). Another preset rule is:

for a potential dividing point , determining 24 points , a window [ - , + ]

corresponding to the point , and a preset condition corresponding to the window [ -

, + ], where x indicates consecutive natural numbers from 1 to 24 separately, where a30

probability that at least a part of data in the window [ - , + ] corresponding to the

point meets the preset condition is 3/4, and P(n) can be calculated by using the two

factors, that is, the quantity of points and the probability that at least a part of data in the

k
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window [ - , + ] corresponding to the point meets the preset condition.

Moreover, = = = = = = = = = = =169, = = = = = =

= = = = =0, and = = = = = = = = =...= = = , where a

distance between and the potential dividing point is bytes. Specifically, a distance

between and the potential dividing point is 0 byte, a distance between and is 15

byte, a distance between and is 2 bytes, a distance between and is 3 bytes, a

distance between and is 4 bytes, a distance between and is 5 bytes, a distance

between and is 6 bytes, a distance between and is 7 bytes, a distance between

and is 8 bytes, ..., a distance between and is 21 bytes, a distance between

and is 22 bytes, a distance between and is 23 bytes, and relative to the potential10

dividing point , all , , , , , , , , ..., , , and are in a

direction opposite to the direction of searching for a data stream dividing point. Therefore, whether

the potential dividing point is a data stream dividing point depends on whether it exists that at

least a part of data in each window of windows corresponding to the 24 consecutive points meets

the preset condition , and calculation can be performed by using the following formulas:15

P(4073)=1, P(4074)=1, ..., P(4095)=1, P(4096)=1-(3/4)^24, and

P(n)=1/4*P(n-1)+1/4*(3/4)*P(n-2)+...+1/4*(3/4)^23*P(n-24).

[0115] After calculation, P(5*1024)=0.78, P(11*1024)=0.17, and P(12*1024)=0.13. That is, if

no data stream dividing point is found with a probability of 13% after a search proceeds to a

point at a distance of 12 KB from a start position/previous data stream dividing point of a data20

stream, and forced division is performed. A density function of a data stream dividing point is

obtained by using this probability, and after integration, it is obtained that on average, a data stream

dividing point is found after a search proceeds to a point at a distance about 7.6 KB from the

start position/previous data stream dividing point of the data stream, that is, an average chunk

length is about 7.6 KB. Different from that at least a part of data in windows corresponding to 1125

consecutive points meets a preset condition with a probability of 1/2, a conventional CDC algorithm

can achieve an effect of an average chunk length being 7.6 KB only when one window meets a

condition with a probability of 1/2^12.

[0116] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 7, a rule is preset on a deduplication server 103, where the30

rule is: for a potential dividing point , determining 11 points , a window [ - , +

xW xp xA xp xB xp

1A 2A 3A 4A 5A 6A 7A 8A 9A 10A 11A 1B 2B 3B 4B 5B 6B

7B 8B 9B 10B 11B 1C 2C 3C 4C 5C 6C 7C 8C 9C 22C 23C 24C

xp k
xd

1p k 2p k

3p k 4p k

5p k 6p k

7p k 8p k

9p k 22p k 23p

k 24p k

k 2p 3p 4p 5p 6p 7p 8p 9p 22p 23p 24p

k

xC

k
xp xW xp xA xp



41

] corresponding to the point , and a preset condition corresponding to the window

[ - , + ], where x indicates consecutive natural numbers from 1 to 11 separately, where a

probability that at least a part of data in the window [ - , + ] corresponding to the

point meets the preset condition is 1/2, = = = = = = = = = =

=169, = = = = = = = = = = =0, and = = = = = =5

= = = = , where a distance between and the potential dividing point is

bytes. Specifically, a distance between and the potential dividing point is 2 bytes, a

distance between and is 3 bytes, a distance between and is 4 bytes, a distance

between and is 5 bytes, a distance between and is 6 bytes, a distance between

and is 7 bytes, a distance between and is 8 bytes, a distance between and10

is 9 bytes, a distance between and is 10 bytes, a distance between and is 1 byte,

a distance between and is 0 byte, and relative to the potential dividing point , all ,

, , , , , , , , and are in a direction opposite to a direction of

searching for a data stream dividing point. is a data stream dividing point, and the direction of

searching for a data stream dividing point shown in FIG. 7 is from left to right. After a minimum15

data chunk of 4 KB is skipped from the data stream dividing point , an end position of the

minimum data chunk of 4 KB serves as a next potential dividing point , and a point is

determined for the potential dividing point . In this embodiment, according to the rule preset on

the deduplication server 103, x indicates consecutive natural numbers from 1 to 11 separately. In the

implementation manner shown in FIG. 7, according to the preset rule, 11 points are determined for20

the potential dividing point , and are , , , , , , , , , ,

and separately, and windows corresponding to the points , , , , , ,

, , , , and are [ -169, ], [ -169, ], [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], and [ -169, ]25

respectively. A distance between the point and the potential dividing point is bytes.

Specifically, a distance between and is 2 bytes, a distance between and is 3

bytes, a distance between and is 4 bytes, a distance between and is 5 bytes, a

distance between and is 6 bytes, a distance between and is 7 bytes, a distance
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between and is 8 bytes, a distance between and is 9 bytes, a distance between

and is 10 bytes, a distance between and is 1 byte, a distance between and

is 0 byte, and relative to the potential dividing point , all , , , , , ,

, , , and are in a direction opposite to the direction of searching for a data stream

dividing point. It is determined whether at least a part of data in [ -169, ] meets a preset5

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset10

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a

preset condition , and it is determined whether at least a part of data in [ -169, ]15

meets a preset condition . When it is determined that the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window20

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream25

dividing point. When the at least a part of data in any window of the 11 windows does not meet the

corresponding preset condition, as shown in FIG. 8, that the at least a part of data in [ -169,

] does not meet the preset condition and 11 bytes are skipped from the point along a

direction of searching for a data stream dividing point is used as an example for description. As
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shown in FIG. 8, when it is determined that does not meet a preset condition, from that

serves as a start point, N bytes are skipped along the direction of searching for a data stream

dividing point, where the N bytes are not greater than ‖ ‖+ (‖ ‖+‖( - )‖). In

the implementation manner shown in FIG. 6, N bytes are skipped, and specifically are not greater

than 179 bytes, and in this embodiment, N=11. A next potential dividing point is obtained at an end5

position of an 11th byte. For differentiation from the potential dividing point , the new potential

dividing point is represented as here. According to the rule preset on the deduplication server

103, 11 points are determined for the potential dividing point , and are , , , ,

, , , , , , and separately, and windows corresponding to the points

, , , , , , , , , , and are determined, and are10

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], and [ -169, ] respectively. A distance between and the

potential dividing point is bytes. Specifically, a distance between and is 2 bytes,

a distance between and is 3 bytes, a distance between and is 4 bytes, a distance15

between and is 5 bytes, a distance between and is 6 bytes, a distance between

and is 7 bytes, a distance between and is 8 bytes, a distance between and

is 9 bytes, a distance between and is 10 bytes, a distance between and is 1

byte, a distance between and is 0 byte, and relative to the potential dividing point , all

, , , , , , , , , and are in a direction opposite to the20

direction of searching for a data stream dividing point. It is determined whether at least a part of

data in [ -169, ] meets the preset condition , it is determined whether at least a part

of data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -169, ] meets the preset condition , it is determined whether at least

a part of data in [ -169, ] meets the preset condition , it is determined whether at25

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is
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determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, and it is determined whether at least a part of data in [ -169, ] meets the preset

condition . Certainly, in this embodiment of the present invention, the rule is also followed5

when it is determined whether the potential dividing point is a data stream dividing point,

specific implementation is not described again, and reference may be made to the description of

determining the potential dividing point . When it is determined that the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset10

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at15

least a part of data in the window meets the preset condition , and the at least a part of

data in the window meets the preset condition , the current potential dividing point

is a data stream dividing point, and data between and forms 1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of to obtain a next

potential dividing point, and it is determined, according to the rule preset on the deduplication20

server 103, whether the next potential dividing point is a data stream dividing point. When it is

determined that the potential dividing point is not a data stream dividing point, 11 bytes are

skipped in a manner the same as that of to obtain a next potential dividing point, and it is

determined, according to the rule preset on the deduplication server 103 and the foregoing method,

whether the next potential dividing point is a data stream dividing point. When no data stream25

dividing point is found after a set maximum data chunk is exceeded, an end position of the

maximum data chunk serves as a forced dividing point. Certainly, implementation of the method is

restricted by a length of the maximum data chunk and a size of a file forming the data stream, which

is not described herein again.
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[0117] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 9, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 points , a window [ - , +

] corresponding to the point , and a preset condition corresponding to the window

[ - , + ], where = = = = = = = = = = =169, = = =5

= = = = = = = =0, and = = = = = = = = = = . A

distance between and the potential dividing point is bytes. Specifically, a distance

between and the potential dividing point is 3 bytes, a distance between and is 2

bytes, a distance between and is 1 byte, a distance between and is 0 byte, a

distance between and is 1 byte, a distance between and is 2 bytes, a distance10

between and is 3 bytes, a distance between and is 4 bytes, a distance between

and is 5 bytes, a distance between and is 6 bytes, a distance between and

is 7 bytes, all , , , , , , and are, relative to the potential dividing

point , in a direction opposite to a direction of searching for a data stream dividing point, and all

, , and are, relative to the potential dividing point , in the direction of searching for a15

data stream dividing point. is a data stream dividing point, and the direction of searching for a

data stream dividing point shown in FIG. 9 is from left to right. After a minimum data chunk of 4

KB is skipped from the data stream dividing point , an end position of the minimum data chunk

of 4 KB serves as a next potential dividing point , and a point is determined for the

potential dividing point . In this embodiment, according to the rule preset on the deduplication20

server 103, x indicates consecutive natural numbers from 1 to 11 separately. In the implementation

manner shown in FIG. 9, 11 points are determined for a potential dividing point , and are ,

, , , , , , , , , and separately, and windows

corresponding to the points , , , , , , , , , , and are

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [25

-169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], [ -169, ], and [ -169, ] respectively. A distance between and

the potential dividing point is bytes. Specifically, a distance between and is 3

bytes, a distance between and is 2 bytes, a distance between and is 1 byte, a
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distance between and is 0 byte, a distance between and is 1 byte, a distance

between and is 2 bytes, a distance between and is 3 bytes, a distance between

and is 4 bytes, a distance between and is 5 bytes, a distance between and

is 6 bytes, a distance between and is 7 bytes, all , , , , , ,

and are, relative to the potential dividing point , in a direction opposite to the direction of5

searching for a data stream dividing point, and all , , and are, relative to the potential

dividing point , in the direction of searching for a data stream dividing point. It is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined10

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined15

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition .

When it is determined that the at least a part of data in the window meets the preset condition

, the at least a part of data in the window meets the preset condition , the at least a part20

of data in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window25

meets the preset condition , the at least a part of data in the window meets the preset

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point. When the at least a part of

data in any window of the 11 windows does not meet the corresponding preset condition, for
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example, as shown in FIG. 10, at least a part of data in [ -169, ] does not meet a

corresponding preset condition, N bytes are skipped from the point along the direction of

searching for a data stream dividing point, where the N bytes are not greater than ‖ ‖+

(‖ ‖+‖( - )‖). In an implementation manner shown in FIG. 10, N bytes that are skipped

are specifically not greater than 179 bytes, and in this embodiment, specifically, N=8, so as to5

obtain a new potential dividing point. For differentiation from the potential dividing point , the

new potential dividing point is represented as here. According to the rule preset on the

deduplication server 103 in the implementation manner shown in FIG. 9, 11 points are determined

for the potential dividing point , and are , , , , , , , , ,

, and separately, and windows corresponding to the points , , , , ,10

, , , , , and are determined, and are [ -169, ], [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], and

[ -169, ] respectively. A distance between and the potential dividing point is

bytes. Specifically, a distance between and is 3 bytes, a distance between and is15

2 bytes, a distance between and is 1 byte, a distance between and is 0 byte, a

distance between and is 1 byte, a distance between and is 2 bytes, a distance

between and is 3 bytes, a distance between and is 4 bytes, a distance between

and is 5 bytes, a distance between and is 6 bytes, a distance between and

is 7 bytes, all , , , , , , and are, relative to the potential20

dividing point , in a direction opposite to the direction of searching for a data stream dividing

point, and all , , and are, relative to the potential dividing point , in the direction of

searching for a data stream dividing point. It is determined whether at least a part of data in

[ -169, ] meets the preset condition , it is determined whether at least a part of data in

[ -169, ] meets the preset condition , it is determined whether at least a part of data25

in [ -169, ] meets the preset condition , it is determined whether at least a part of

data in [ -169, ] meets the preset condition , it is determined whether at least a part

of data in [ -169, ] meets the preset condition , it is determined whether at least a
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part of data in [ -169, ] meets the preset condition , it is determined whether at least

a part of data in [ -169, ] meets the preset condition , it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , and it is5

determined whether at least a part of data in [ -169, ] meets the preset condition .

Certainly, in this embodiment of the present invention, the rule is also followed when it is

determined whether the potential dividing point is a data stream dividing point, specific

implementation is not described again, and reference may be made to the description of determining

the potential dividing point . When it is determined that the at least a part of data in the window10

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset15

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream

dividing point, and data between and forms 1 data chunk. Meanwhile, a minimum chunk20

size of 4 KB is skipped in a manner the same as that of to obtain a next potential dividing point,

and it is determined, according to the rule preset on the deduplication server 103, whether the next

potential dividing point is a data stream dividing point. When it is determined that the potential

dividing point is not a data stream dividing point, 8 bytes are skipped in a manner the same as

that of to obtain a next potential dividing point, and it is determined, according to the rule25

preset on the deduplication server 103 and the foregoing method, whether the next potential

dividing point is a data stream dividing point. When no data stream dividing point is found after a

set maximum data chunk is exceeded, an end position of the maximum data chunk serves as a

forced dividing point.
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[0118] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 11, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 points , a window [ - , +

] corresponding to the point , and a preset condition corresponding to the window

[ - , + ], where = = = = = = = = = =169, =182, = =5

= = = = = = = = =0, and = = = = = = = = = ≠

. A distance between and the potential dividing point is bytes. Specifically, a

distance between and the potential dividing point is 0 byte, a distance between and

is 1 byte, a distance between and is 2 bytes, a distance between and is 3 bytes,

a distance between and is 4 bytes, a distance between and is 5 bytes, a distance10

between and is 6 bytes, a distance between and is 7 bytes, a distance between

and is 8 bytes, a distance between and is 1 byte, a distance between and

is 3 bytes, all , , , , , , , and are, relative to the potential dividing

point , in a direction opposite to a direction of searching for a data stream dividing point, and

both and are, relative to the potential dividing point , in the direction of searching for15

a data stream dividing point. is a data stream dividing point, and the direction of searching for

a data stream dividing point shown in FIG. 11 is from left to right. After a minimum data chunk of 4

KB is skipped from the data stream dividing point , an end position of the minimum data chunk

of 4 KB serves as a next potential dividing point , and a point is determined for the

potential dividing point . In this embodiment, according to the rule preset on the deduplication20

server 103, x indicates consecutive natural numbers from 1 to 11 separately. In the implementation

manner shown in FIG. 11, 11 points are determined for the potential dividing point , and are ,

, , , , , , , , , and separately, and windows

corresponding to the points , , , , , , , , , , and are

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [25

-169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], [ -169, ], and [ -182, ] respectively. A distance between and

the potential dividing point is bytes. Specifically, a distance between and is 0

byte, a distance between and is 1 byte, a distance between and is 2 bytes, a
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distance between and is 3 bytes, a distance between and is 4 bytes, a distance

between and is 5 bytes, a distance between and is 6 bytes, a distance between

and is 7 bytes, a distance between and is 8 bytes, a distance between and

is 1 byte, a distance between and is 3 bytes, all , , , , , ,

, and are relative to the potential dividing point , in a direction opposite to the direction5

of searching for a data stream dividing point, and both and are, relative to the potential

dividing point , in the direction of searching for a data stream dividing point. It is determined

whether at least a part of data in the [ -169, ] meets a preset condition , it is

determined whether at least a part of data in the [ -169, ] meets a preset condition ,

it is determined whether at least a part of data in the [ -169, ] meets a preset condition10

, it is determined whether at least a part of data in the [ -169, ] meets a preset

condition , it is determined whether at least a part of data in the [ -169, ] meets a

preset condition , it is determined whether at least a part of data in the [ -169, ]

meets a preset condition , it is determined whether at least a part of data in the [ -169,

] meets a preset condition , it is determined whether at least a part of data in the [15

-169, ] meets a preset condition , it is determined whether at least a part of data in the

[ -169, ] meets a preset condition , it is determined whether at least a part of data in the

[ -169, ] meets a preset condition , and it is determined whether at least a part of

data in the [ -169, ] meets a preset condition . When it is determined that the at

least a part of data in the window meets the preset condition , the at least a part of data in20

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window25

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , and

the at least a part of data in the window meets the preset condition , the current potential
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dividing point is a data stream dividing point. When it is determined that the at least a part of

data in the window does not meet the preset condition , 1 byte is skipped from the

potential dividing point along the direction of searching for a data stream dividing point, so as

to obtain a new potential dividing point. For differentiation from the potential dividing point , the

new potential dividing point is represented as here. When the at least a part of data in any5

window of the 10 windows , , , , , , , , , and does

not meet the corresponding preset condition, for example, [ -169, ] shown in FIG. 12,

N bytes are skipped from the point along the direction of searching for a data stream dividing

point, where the N bytes are not greater than ‖ ‖+ (‖ ‖+‖( - )‖). In an

implementation manner shown in FIG. 12, the N bytes that are skipped are specifically not greater10

than 179, and in this embodiment, specifically, N=9, so as to obtain a new potential dividing point.

For differentiation from the potential dividing point , the new potential dividing point is

represented as here. According to the rule preset on the deduplication server 103 in the

implementation manner shown in FIG. 11, 11 points are determined for the potential dividing point

, and are , , , , , , , , , , and separately, and15

windows corresponding to the points , , , , , , , , , , and

are determined, and are [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], [ -169, ], [ -169, ], and [ -182, ] respectively. A

distance between and the potential dividing point is bytes. Specifically, a distance20

between and is 0 byte, a distance between and is 1 byte, a distance between

and is 2 bytes, a distance between and is 3 bytes, a distance between and

is 4 bytes, a distance between and is 5 bytes, a distance between and is 6

bytes, a distance between and is 7 bytes, a distance between and is 8 bytes, a

distance between and is 1 byte, a distance between and is 3 bytes, all ,25

, , , , , , and are, relative to the potential dividing point , in a

direction opposite to the direction of searching for a data stream dividing point, and both and

are, relative to the potential dividing point , in the direction of searching for a data stream

dividing point. It is determined whether at least a part of data in the [ -169, ] meets the
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preset condition , it is determined whether at least a part of data in the [ -169, ]

meets the preset condition , it is determined whether at least a part of data in the [ -169,

] meets the preset condition , it is determined whether at least a part of data in the [

-169, ] meets the preset condition , it is determined whether at least a part of data in the

[ -169, ] meets the preset condition , it is determined whether at least a part of data5

in the [ -169, ] meets the preset condition , it is determined whether at least a part

of data in the [ -169, ] meets the preset condition , it is determined whether at least

a part of data in the [ -169, ] meets the preset condition , it is determined whether at

least a part of data in the [ -169, ] meets the preset condition , it is determined

whether at least a part of data in the [ -169, ] meets the preset condition , and it is10

determined whether at least a part of data in the [ -182, ] meets the preset condition

. Certainly, in this embodiment of the present invention, the rule is also followed when it is

determined whether the potential dividing point is a data stream dividing point, specific

implementation is not described again, and reference may be made to the description of determining

the potential dividing point . When it is determined that the at least a part of data in the window15

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset20

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream

dividing point, and data between and forms 1 data chunk. Meanwhile, a minimum chunk25

size of 4 KB is skipped in a manner the same as that of to obtain a next potential dividing point,

and it is determined, according to the rule preset on the deduplication server 103, whether the next

potential dividing point is a data stream dividing point. When it is determined that the potential

1C 2jW 2jp 2jp

2C 3jW 3jp

3jp 3C 4jW 4jp

4jp 4C

5jW 5jp 5jp 5C

6jW 6jp 6jp 6C

7jW 7jp 7jp 7C

8jW 8jp 8jp 8C

9jW 9jp 9jp 9C

10jW 10jp 10jp 10C

11jW 11jp 11jp

11C

ak

ik

1jW 1C 2jW

2C 3jW 3C

4jW 4C

5jW 5C 6jW

6C 7jW

7C 8jW 8C

9jW 9C

10jW 10C

11jW 11C jk

jk ak

ak



53

dividing point is not a data stream dividing point, a next potential dividing point is obtained in

a manner the same as that of , and it is determined, according to the rule preset on the

deduplication server 103 and the foregoing method, whether the next potential dividing point is a

data stream dividing point. When no data stream dividing point is found after a set maximum data

chunk is exceeded, an end position of the maximum data chunk serves as a forced dividing point.5

[0119] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 13, a rule that is preset on a deduplication server 103 is: for

a potential dividing point , determining 11 points , a window [ - , + ]

corresponding to the point , and a preset condition corresponding to the window [ -

, + ], where x indicates consecutive natural numbers from 1 to 11 separately, where a10

probability that at least a part of data in the window [ - , + ] corresponding to the

point meets a preset condition is 1/2, = = = = = = = = = = =169,

= = = = = = = = = = =0, and = = = = = = = =

= = , where a distance between and the potential dividing point is bytes.

Specifically, a distance between and the potential dividing point is 0 byte, a distance15

between and is 2 bytes, a distance between and is 4 bytes, a distance between

and is 6 bytes, a distance between and is 8 bytes, a distance between and

is 10 bytes, a distance between and is 12 bytes, a distance between and is 14

bytes, a distance between and is 16 bytes, a distance between and is 18 bytes, a

distance between and is 20 bytes, and relative to the potential dividing point , all ,20

, , , , , , , , and are in a direction opposite to a direction of

searching for a data stream dividing point. is a data stream dividing point, and the direction of

searching for a data stream dividing point shown in FIG. 13 is from left to right. After a minimum

data chunk of 4 KB is skipped from the data stream dividing point , an end position of the

minimum data chunk of 4 KB serves as a next potential dividing point , and a point is25

determined for the potential dividing point . In this embodiment, according to the rule preset on

the deduplication server 103, x indicates consecutive natural numbers from 1 to 11 separately. In the

implementation manner shown in FIG. 13, according to the preset rule, 11 points are determined for

the potential dividing point , and are , , , , , , , , , ,

and separately, and windows corresponding to the points , , , , , ,30
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, , , , and are [ -169, ], [ -169, ], [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], and [ -169, ]

respectively. A distance between and the potential dividing point is bytes.

Specifically, a distance between and is 0 byte, a distance between and is 2 bytes,5

a distance between and is 4 bytes, a distance between and is 6 bytes, a distance

between and is 8 bytes, a distance between and is 10 bytes, a distance between

and is 12 bytes, a distance between and is 14 bytes, a distance between

and is 16 bytes, a distance between and is 18 bytes, a distance between and

is 20 bytes, and relative to the potential dividing point , all , , , , , ,10

, , , and are in a direction opposite to the direction of searching for a data stream

dividing point. It is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset15

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset

condition , it is determined whether at least a part of data in [ -169, ] meets a preset20

condition , it is determined whether at least a part of data in [ -169, ] meets a

preset condition , and it is determined whether at least a part of data in [ -169, ]

meets a preset condition . When it is determined that the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at25

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at
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least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream

dividing point. When the at least a part of data in any window of the 11 windows does not meet the

corresponding preset condition, for example, as shown in FIG. 14, the at least a part of data in5

[ -169, ] does not meet the preset condition , a next potential dividing point is selected.

For differentiation from the potential dividing point , the next potential dividing point is

represented as here, where is located on the right of , and a distance between and

is 1 byte. As shown in FIG. 14, according to the rule preset on the deduplication server 103, 11

points are determined for the potential dividing point , and are , , , , , ,10

, , , , and separately, and windows corresponding to the points , ,

, , , , , , , , and are determined, and are [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], and [ -169, ] respectively, where = = = = = = = = =15

= =169, = = = = = = = = = = =0, and = = = = =

= = = = = . A distance between and the potential dividing point is

bytes. Specifically, a distance between and is 0 byte, a distance between and is

2 bytes, a distance between and is 4 bytes, a distance between and is 6 bytes, a

distance between and is 8 bytes, a distance between and is 10 bytes, a distance20

between and is 12 bytes, a distance between and is 14 bytes, a distance

between and is 16 bytes, a distance between and is 18 bytes, a distance

between and is 20 bytes, and relative to the potential dividing point , all , ,

, , , , , , , and are in a direction opposite to the direction of

searching for a data stream dividing point. It is determined whether at least a part of data in25

[ -169, ] meets the preset condition , it is determined whether at least a part of data in

[ -169, ] meets the preset condition , it is determined whether at least a part of data

in [ -169, ] meets the preset condition , it is determined whether at least a part of
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data in [ -169, ] meets the preset condition , it is determined whether at least a part

of data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -169, ] meets the preset condition , it is determined whether at least

a part of data in [ -169, ] meets the preset condition , it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether5

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , and it is

determined whether at least a part of data in [ -169, ] meets the preset condition .

When it is determined that the at least a part of data in the window meets the preset condition

, the at least a part of data in the window meets the preset condition , the at least a part10

of data in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window15

meets the preset condition , the at least a part of data in the window meets the preset

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point. When it is determined that

the at least a part of data in any window of the windows , , , , , , ,

, , , and does not meet the preset condition, for example, as shown in FIG. 15,20

when the at least a part of data in [ -169, ] does not meet the preset condition , the

point is located on the left of the point relative to the direction of searching for a data

stream dividing point, and 21 bytes are skipped from the point along the direction of searching

for a data stream dividing point, so as to obtain a next potential dividing point. For differentiation

from the potential dividing points and , the next potential dividing point is represented as25

. According to the rule preset on the deduplication server 103 in the implementation manner

shown in FIG. 13, 11 points are determined for the potential dividing point , and are , ,

, , , , , , , , and separately, windows corresponding to the
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points , , , , , , , , , , and are [ -169,

], [ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], and [ -169, ] respectively, where a distance between and the

potential dividing point is bytes. Specifically, a distance between and the potential5

dividing point is 0 byte, a distance between and is 2 bytes, a distance between

and is 4 bytes, a distance between and is 6 bytes, a distance between and is

8 bytes, a distance between and is 10 bytes, a distance between and 12 bytes, a

distance between and is 14 bytes, a distance between and is 16 bytes, a distance

between and is 18 bytes, a distance between and is 20 bytes, and relative to the10

potential dividing point , all , , , , , , , , , and are

in a direction opposite to the direction of searching for a data stream dividing point. It is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is

determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,15

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, it is determined whether at least a part of data in [ -169, ] meets the preset

condition , it is determined whether at least a part of data in [ -169, ] meets the

preset condition , it is determined whether at least a part of data in [ -169, ] meets

the preset condition , it is determined whether at least a part of data in [ -169, ]20

meets the preset condition , it is determined whether at least a part of data in [ -169,

] meets the preset condition , it is determined whether at least a part of data in [

-169, ] meets the preset condition , and it is determined whether at least a part of data in

[ -169, ] meets the preset condition . When it is determined that the at least a part

of data in the window meets the preset condition , the at least a part of data in the window25

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window
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meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , and the at least a part of

data in the window meets the preset condition , the current potential dividing point is

a data stream dividing point. When the at least a part of data in any window of the windows ,5

, , , , , , , , , and does not meet the preset

condition, a next potential dividing point is selected. For differentiation from the potential dividing

points , , and , the next potential dividing point is represented as , where is

located on the right of , and a distance between and is 1 byte. According to the rule

preset on the deduplication server 103 in the embodiment shown in FIG. 13, 11 points are10

determined for the potential dividing point , and are , , , , , , ,

, , , and separately, and windows corresponding to the points , ,

, , , , , , , , and are [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ],15

[ -169, ], and [ -169, ] respectively, where a distance between and

the potential dividing point is bytes. Specifically, a distance between and the

potential dividing point is 0 byte, a distance between and is 2 bytes, a distance

between and is 4 bytes, a distance between and is 6 bytes, a distance between

and is 8 bytes, a distance between and is 10 bytes, a distance between20

and is 12 bytes, a distance between and 14 bytes, a distance between and

is 16 bytes, a distance between and is 18 bytes, a distance between and is

20 bytes, and relative to the potential dividing point , all , , , , , ,

, , , and are in a direction opposite to the direction of searching for a data

stream dividing point. It is determined whether at least a part of data in [ -169, ] meets25

the preset condition , it is determined whether at least a part of data in [ -169, ]

meets the preset condition , it is determined whether at least a part of data in [ -169,

] meets the preset condition , it is determined whether at least a part of data in [

-169, ] meets the preset condition , it is determined whether at least a part of data in
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[ -169, ] meets the preset condition , it is determined whether at least a part of data in

[ -169, ] meets the preset condition , it is determined whether at least a part of

data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -169, ] meets the preset condition , it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined5

whether at least a part of data in [ -169, ] meets the preset condition , and it is

determined whether at least a part of data in [ -169, ] meets the preset condition

. When it is determined that the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in10

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window15

meets the preset condition , and the at least a part of data in the window meets the preset

condition , the current potential dividing point is a data stream dividing point. When the at

least a part of data in any window does not meet the preset condition, skipping is executed

according to the solution described above, so as to obtain a next potential dividing point, and it is

determine whether the next potential dividing point is a data stream dividing point.20

[0120] An embodiment of the present invention provides a method for determining whether at

least a part of data in a window [ - , + ] meets a preset condition . In this

embodiment, it is determined, by using a random function, whether the at least a part of data in the

window [ - , + ] meets the preset condition , and the implementation manner

shown in FIG. 5 is used as an example. According to a rule preset on a deduplication server 103, a25

point and a window [ -169, ] corresponding to the point are determined for a

potential dividing point , and it is determined whether at least a part of data in [ -169,

] meets a preset condition . As shown in FIG. 16, represents the window [ -169,

], and 5 bytes are selected to determine whether the at least a part of data in [ -169, ]
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meets the preset condition . In FIG. 16, " " represents 1 selected byte, and there are 42 bytes

between two adjacent selected bytes. The selected 5 bytes of data are used repeatedly 51 times to

obtain 255 bytes in total, so as to increase randomness. Each byte thereof is formed by 8 bits, which

are denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the 255

bytes, and therefore, bits corresponding to the 255 bytes may be represented as:5

, where when =1, =1, and when =, =-1, where

represents any one of , ..., and , and a matrix is obtained according to a conversion

relationship between and from the bits corresponding to the 255 bytes, and may be

represented as: . A large quantity of random numbers is selected to

form a matrix, and once being formed, the matrix formed by the random numbers remains10

unchanged. For example, 255*8 random numbers are selected from random numbers that follow

specific distribution (normal distribution is used as an example here) to form a matrix R:

, where random numbers of an mth row of the matrix and an mth

row of the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * . , , ..., and are obtained15

according to the method, and a quantity K of values meeting a specific condition (being greater than

0 is used as an example here) among , , ..., and is counted. Because the matrix R

follows normal distribution, still follows normal distribution as the matrix R does. According

to a probability theory, a probability that a random number in normal distribution is greater than 0 is

1/2; a probability that each value among , , ..., and is greater than 0 is 1/2, and20

therefore, K meets binomial distribution: . According to a

counting result, it is determined whether the quantity K of values greater than 0 among ,

1C
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, ..., and is an even number; a probability that a random number in binomial distribution

is an even number is 1/2, and therefore, K meets a condition with a probability of 1/2. When K is an

even number, it indicates that the at least a part of data in [ -169, ] meets the preset

condition . When K is an odd number, it indicates that the at least a part of data in [ -169,

] does not meet the preset condition . here refers to that the quantity K, which is5

obtained according to the foregoing manner, of values greater than 0 among , , ..., and

is an even number. In the implementation manner shown in FIG. 5, for [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], [ -169, ], [ -169, ], [ -169, ], [ -169,

], and [ -169, ], the windows are the same in size, that is, all the windows have a10

size of 169 bytes, and manners of determining whether at least a part of data in a window meets a

preset condition are also the same. For details, refer to the foregoing description of determining

whether the at least a part of data in [ -169, ] meets the preset condition . Therefore,

as shown in FIG. 16, " " represents 1 byte selected when it is determined whether at least a part

of data in the window [ -169, ] meets a preset condition , and there are 42 bytes15

between two adjacent selected bytes. Selected 5 bytes of data are used repeatedly 51 times to obtain

255 bytes in total, so as to increase randomness. Each byte thereof is formed by 8 bits, which are

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the 255 bytes,

and therefore, bits corresponding to the 255 bytes may be represented as:

, where when =1, =1, and when =0, =-1, where20

represents any one of , ..., and , and a matrix is obtained according to a

conversion relationship between and from the bits corresponding to the 255 bytes, and

may be represented as: . A manner of determining whether at least a

part of data in [ -169, ] meets a preset condition is the same as a manner of determining

whether at least a part of data in the window [ -169, ] meets a preset condition;25
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therefore the matrix R is used: , and random numbers of an mth row of

the matrix and the mth row of the matrix R are multiplied and products are added to obtain a

value, which is specifically represented as = * + * +...+ * . ,

, ..., and are obtained according to the method, and a quantity K of values meeting a

specific condition (being greater than 0 is used as an example here) among , , ..., and5

is counted. Because the matrix R follows normal distribution, still follows normal distribution

as the matrix R does. According to the probability theory, the probability that a random number in

normal distribution is greater than 0 is 1/2; a probability that each value among , , ..., and

is greater than 0 is 1/2, and therefore, K meets binomial distribution:

. According to a counting result, it is determined whether10

the quantity K of values greater than 0 among , , ..., and is an even number; the

probability that a random number in binomial distribution is an even number is 1/2, and therefore,

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at

least a part of data in [ -169, ] meets the preset condition . When K is an odd

number, it indicates that the at least a part of data in [ -169, ] does not meet the preset15

condition . here refers to that the quantity K, which is obtained according to the foregoing

manner, of values greater than 0 among , , ..., and is an even number. In the

implementation manner shown in FIG. 3, the at least a part of data in [ -169, ] meets

the preset condition .

[0121] Therefore, as shown in FIG. 16, " " represents 1 byte selected when it is determined20

whether at least a part of data in the window [ -169, ] meets a preset condition , and

there are 42 bytes between two adjacent selected bytes. Selected 5 bytes of data are used repeatedly

51 times to obtain 255 bytes in total, so as to increase randomness. Then, the method for

determining whether at least a part of data in the windows [ -169, ] and [ -169,

] meets a preset condition is used to determine whether at least data in [ -169, ]25

meets the preset condition . In the implementation manner shown in FIG. 5, the at least a part of

data in [ -169, ] meets the preset condition. As shown in FIG. 16, " " represents 1
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byte selected when it is determined whether at least a part of data in the window [ -169,

] meets a preset condition , and there are 42 bytes between two adjacent selected bytes.

Selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to increase

randomness. Then, the method for determining whether at least a part of data in windows [

-169, ], [ -169, ], and [ -169, ] meets a preset condition is used to5

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In the implementation manner shown in FIG. 5, the at least a part of data in [ -169, ]

meets the preset condition . As shown in FIG. 16, " " represents 1 byte selected when it is

determined whether at least a part of data in the window [ -169, ] meets a preset

condition , and there are 42 bytes between two adjacent selected bytes. Selected 5 bytes of data10

are used repeatedly 51 times to obtain 255 bytes in total, so as to increase randomness. Then, the

method for determining whether at least a part of data in the windows [ -169, ],

[ -169, ], [ -169, ], and [ -169, ] meets a preset condition is used to

determine whether the at least data in [ -169, ] meets the preset condition . In the

implementation manner shown in FIG. 5, the at least a part of data in [ -169, ] does not15

meet the preset condition .

[0122] When the at least a part of data in [ -169, ] does not meet the preset

condition , 11 bytes are skipped from a point along a direction of searching for a data

stream dividing point, and a next potential dividing point is obtained at an end position of an

11th byte. As shown in FIG. 6, according to the rule preset on the deduplication server 103, a point20

and a window [ -169, ] corresponding to the point are determined for the

potential dividing point . A manner of determining whether at least a part of data in the window

[ -169, ] meets the preset condition is the same as a manner of determining whether

at least a part of data in the window [ -169, ] meets the preset condition . Therefore,

as shown in FIG. 17, represents the window [ -169, ], and 5 bytes are selected to25

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 17, " " represents 1 selected byte, and there are 42 bytes between two adjacent selected

bytes. The selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to

increase randomness. Each byte thereof is formed by 8 bits, which are denoted as , ..., and
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, representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

corresponding to the 255 bytes may be represented as: , where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, and a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the 255 bytes, and may be represented as:5

. A manner of determining whether at least a part of data in the

window [ -169, ] meets a preset condition is the same as a manner of determining

whether at least a part of data in the window [ -169, ] meets a preset condition.

Therefore, the matrix R is used: , and random numbers of an mth row of

the matrix and the mth row of the matrix R are multiplied and products are added to obtain a10

value, which is specifically represented as = * + * +...+ * . ,

, ..., and are obtained according to the method, and a quantity K of values meeting a

specific condition (being greater than 0 is used as an example here) among , , ..., and

is counted. Because the matrix R follows normal distribution, still follows normal

distribution as the matrix R does. According to the probability theory, the probability that a random15

number in normal distribution is greater than 0 is 1/2; a probability that each value among ,

, ..., and is greater than 0 is 1/2, and therefore, K meets binomial distribution:

. According to a counting result, it is determined whether

the quantity K of values greater than 0 among , , ..., and is an even number; the

probability that a random number in binomial distribution is an even number is 1/2, and therefore,20

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at
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least a part of data in [ -169, ] meets the preset condition . When K is an odd

number, it indicates that the at least a part of data in [ -169, ] does not meet the preset

condition .

[0123] A manner of determining whether at least a part of data in [ -169, ] meets

the preset condition is the same as a manner of determining whether at least a part of data in5

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 17, " "

represents 1 byte selected when it is determined whether the at least a part of data in the window

[ -169, ] meets the preset condition , and there are 42 bytes between two adjacent

selected bytes. Selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so

as to increase randomness. Each byte thereof is formed by 8 bits, which are denoted as , ...,10

and , representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

corresponding to the 255 bytes may be represented as: , where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, and a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the 255 bytes, and may be represented as:15

. Manners of whether at least a part of data in windows [ -169,

] and [ -169, ] meets a preset condition are the same, and therefore the matrix R is still

used: . Random numbers of an mth row of the matrix and the mth

row of the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * . , , ..., and are20

obtained according to the method, and a quantity K of values meeting a specific condition (being

greater than 0 is used as an example here) among , , ..., and is counted. Because
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the matrix R follows normal distribution, still follows normal distribution as the matrix R

does. According to the probability theory, the probability that a random number in normal

distribution is greater than 0 is 1/2; a probability that each value among , , ..., and

is greater than 0 is 1/2, and therefore, K meets binomial distribution:

. According to a counting result, it is determined whether5

the quantity K of values greater than 0 among , , ..., and is an even number; the

probability that a random number in binomial distribution is an even number is 1/2, and therefore,

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at

least a part of data in [ -169, ] meets the preset condition . When K is an odd

number, it indicates that the at least a part of data in [ -169, ] does not meet the preset10

condition . Similarly, a manner of determining whether at least a part of data in [ -169,

] meets the preset condition is the same as a manner of determining whether at least a part

of data in [ -169, ] meets the preset condition . Similarly, it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is15

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition ,20

and it is determined whether at least a part of data in [ -169, ] meets a preset condition

, which are not described herein again.

[0124] Still using the implementation manner shown in FIG. 5 as an example, a method for

determining whether at least a part of data in a window [ - , + ] meets a preset

condition is provided. In this embodiment, it is determined, by using a random function,25

whether the at least a part of data in the window [ - , + ] meets the preset condition

zC . According to a rule preset on a deduplication server 103, a point and a window [

-169, ] corresponding to are determined for a potential dividing point , and it is
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determined whether at least a part of data in [ -169, ] meets a preset condition . As

shown in FIG. 16, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 16, " " represents 1 selected byte, and there are 42 bytes between two adjacent selected

bytes " ". In one implementation manner, a hash function is used to calculate the 5 selected bytes,5

and values obtained by means of calculation by using the hash function are in fixed and even

distribution. If a value obtained by means of calculation by using the hash function is an even

number, it is determined that the at least a part of data in [ -169, ] meets the preset

condition , that is, represents that a value obtained by means of calculation by using the

hash function and according to the foregoing manner is an even number. Therefore, a probability10

whether at least a part of data in [ -169, ] meets a preset condition is 1/2. In the

implementation manner shown in FIG. 5, it is determined, by using a hash function, whether at least

a part of data in [ -169, ] meets a preset condition , whether at least a part of data in

[ -169, ] meets a preset condition , whether at least a part of data in [ -169,

] meets a preset condition , and whether at least a part of data in [ -169, ] meets15

a preset condition . For specific implementation, reference may be made to the description of

the manner of determining, by using a hash function, whether at least a part of data in [ -169,

] meets the preset condition in the implementation manner shown in FIG. 5, which is not

described herein again.

[0125] When the at least a part of data in [ -169, ] does not meet the preset20

condition , 11 bytes are skipped from a point along a direction of searching for a data

stream dividing point, and a current potential dividing point is obtained at an end position of an

11th byte. As shown in FIG. 6, according to the rule preset on the deduplication server 103, a point

and a window [ -169, ] corresponding to the point are determined for the

potential dividing point . A manner of determining whether at least a part of data in the window25

[ -169, ] meets the preset condition is the same as a manner of determining whether

at least a part of data in the window [ -169, ] meets the preset condition . Therefore,

as shown in FIG. 17, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .
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In FIG. 17, " " represents 1 selected byte, and there are 42 bytes between two adjacent selected

bytes " ". The 5 bytes selected from the window [ -169, ] are calculated by using a

hash function. If an obtained value is an even number, the at least a part of data in [ -169,

] meets the preset condition . In FIG. 17, a manner of determining whether at least a part of

data in [ -169, ] meets the preset condition is the same as a manner of determining5

whether at least a part of data in [ -169, ] meets the preset condition . Therefore, as

shown in FIG. 17, " " represents 1 byte selected when it is determined whether the at least a part

of data in the window [ -169, ] meets the preset condition , and there are 42 bytes

between two adjacent selected bytes " ". Selected 5 bytes are calculated by using a hash function.

If an obtained value is an even number, the at least a part of data in [ -169, ] meets the10

preset condition . In FIG. 17, a manner of determining whether at least a part of data in

[ -169, ] meets the preset condition is the same as a manner of determining whether at

least a part of data in [ -169, ] meets the preset condition . Therefore, as shown in

FIG. 17, " " represents 1 byte selected when it is determined whether the at least a part of data in

the window [ -169, ] meets the preset condition , and there are 42 bytes between15

two adjacent selected bytes " ". Selected 5 bytes are calculated by using a hash function. If an

obtained value is an even number, the at least a part of data in [ -169, ] meets the preset

condition . In FIG. 17, a manner of determining whether at least a part of data in [ -169,

] meets the preset condition and a manner of determining whether at least a part of data in

the window [ -169, ] meets the preset condition . Therefore, as shown in FIG. 17, "20

" represents 1 byte selected when it is determined whether the at least a part of data in the

window [ -169, ] meets the preset condition , and there are 42 bytes between two

adjacent selected bytes " ". Selected 5 bytes are calculated by using a hash function. If an

obtained value is an even number, the at least a part of data in [ -169, ] meets the preset

condition . According to the foregoing method, it is determined whether at least a part of data in25

[ -169, ] meets the preset condition , it is determined whether at least a part of data

in [ -169, ] meets a preset condition , it is determined whether at least a part of data
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in [ -169, ] meets a preset condition , it is determined whether at least a part of data

in [ -169, ] meets a preset condition , it is determined whether at least a part of data

in [ -169, ] meets a preset condition , it is determined whether at least a part of data

in [ -169, ] meets a preset condition , and it is determined whether at least a part

of data in [ -169, ] meets a preset condition , which are not described herein5

again.

[0126] Using the implementation manner shown in FIG. 5 as an example, a method for

determining whether at least a part of data in a window [ - , + ] meets a preset

condition zC is provided. In this embodiment, it is determined, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition10

zC . According to a rule preset on a deduplication server 103, a point and a window [

-169, ] corresponding to are determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As

shown in FIG. 16, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .15

In FIG. 16, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values that are represented

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , 20

, and form a 1*5 matrix. 256*5 random numbers are selected from random numbers that

follow binomial distribution to form a matrix R that is represented as: .

[0127] The matrix R is searched for a corresponding value according to the value of and a

column in which is located. For example, if =36, and is located in a 1st column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value25

according to the value of and a column in which is located. For example, if =48, and
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is located in a 2nd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is

located. For example, if =26, and is located in a 3rd column, a value corresponding to

is searched for. The matrix R is searched for a corresponding value according to the value of

and a column in which is located. For example, if =26, and is located in a 4th column,5

a value corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =88, and

is located in a 5th column, a value corresponding to is searched for. = + +

+ + , and because the matrix R follows binomial distribution, also follows

binomial distribution. When is an even number, the at least a part of data in [ -169, ]10

meets the preset condition ; when is an odd number, the at least a part of data in [

-169, ] does not meet the preset condition . A probability that is an even number is 1/2,

and represents that that is obtained by means of calculation according to the foregoing

manner is an even number. In the embodiment shown in FIG. 5, the at least a part of data in

[ -169, ] meets the preset condition . As shown in FIG. 16, " " represents 1 byte15

separately selected when it is determined whether at least a part of data in a window [ -169,

] meets a preset condition . In FIG. 16, bytes are represented as sequence numbers 170, 128,

86, 44, and 2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes "

" whose sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are

represented as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte20

" " serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , 

, and form a 1*5 matrix. In this implementation manner, manners of determining whether at

least a part of data in and meets a preset condition are the same, and therefore, the

matrix R is still used. The matrix R is searched for a corresponding value according to the value of

and a column in which is located. For example, if =66, and is located in a 1st25

column, a value corresponding to is searched for. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For

example, if =48, and is located in a 2nd column, a value corresponding to is searched
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for. The matrix R is searched for a corresponding value according to the value of and a column

in which is located. For example, if =99, and is located in a 3rd column, a value

corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =26, and

is located in a 4th column, a value corresponding to is searched for. The matrix R is searched5

for a corresponding value according to the value of and a column in which is located. For

example, if =90, and is located in a 5th column, a value corresponding to is searched

for. = + + + + , and because the matrix R follows binomial distribution,

also follows binomial distribution. When is an even number, the at least a part of data in

[ -169, ] meets the preset condition ; when is an odd number, the at least a part10

of data in [ -169, ] does not meet the preset condition . A probability that is an

even number is 1/2. In the embodiment shown in FIG. 5, the at least a part of data in [ -169,

] meets the preset condition . By using the same rule, separately, it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at15

least a part of data in [ -169, ] meets a preset condition , it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at

least a part of data in [ -169, ] meets a preset condition , it is determined whether at20

least a part of data in [ -169, ] meets a preset condition , and it is determined

whether at least a part of data in [ -169, ] meets a preset condition . In the

implementation manner shown in FIG. 5, the at least a part of data in [ -169, ] does not

meet the preset condition , 11 bytes are skipped from a point along a direction of searching

for a data stream dividing point, and a current potential dividing point is obtained at an end25

position of an 11th byte. As shown in FIG. 6, according to the rule preset on the deduplication

server 103, a point and a window [ -169, ] corresponding to the point are

determined for the potential dividing point . A manner of determining whether at least a part of
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data in the window [ -169, ] meets the preset condition is the same as a manner of

determining whether at least a part of data in the window [ -169, ] meets the preset

condition . Therefore, as shown in FIG. 17, represents the window [ -169, ],

and it is determined whether the at least a part of data in [ -169, ] meets the preset

condition . In FIG. 17, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 15

represents 1 selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes "

" whose sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values that are

represented as , , , , and respectively. Because 1 byte is formed by 8 bits, each

byte " " serves as a value, and any  of , , , , and  meets 0≤ ≤255. , 

, , , and form a 1*5 matrix. The manner of determining whether at least a part of10

data in the window [ -169, ] meets the preset condition is the same as the manner

of determining whether at least a part of data in the window [ -169, ] meets the preset

condition , and therefore, the matrix R is still used, and is represented as:

.

[0128] The matrix R is searched for a corresponding value according to the value of and a15

column in which is located. For example, if =16, and is located in a 1st column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =98, and

is located in a 2nd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is20

located. For example, if =56, and is located in a 3rd column, a value corresponding to

is searched for. The matrix R is searched for a corresponding value according to the value of

and a column in which is located. For example, if =36, and is located in a 4th

column, a value corresponding to is searched for. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For25

example, if =99, and is located in a 5th column, a value corresponding to is
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searched for. = + + + + , and because the matrix R follows binomial

distribution, also follows binomial distribution. When is an even number, the at least a

part of data in [ -169, ] meets the preset condition ; when is an odd number, the

at least a part of data in [ -169, ] does not meet the preset condition . A probability

that is an even number is 1/2.5

[0129] A manner of determining whether at least a part of data in [ -169, ] meets

the preset condition is the same as a manner of determining whether at least a part of data in

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 17, " "

represents 1 byte selected when it is determined whether the at least a part of data in the window

[ -169, ] meets the preset condition , and there are 42 bytes between two adjacent10

selected bytes. Selected bytes are represented as sequence numbers 170, 128, 86, 44, and 2

separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are represented

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , 15

and form a 1*5 matrix. The matrix R the same as that used when it is determined whether

the at least a part of data in the window [ -169, ] meets the preset condition is

used. The matrix R is searched for a corresponding value according to the value of and a

column in which is located. For example, if =210, and is located in a 1st column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value20

according to the value of and a column in which is located. For example, if =156, and

is located in a 2nd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is

located. For example, if =144, and is located in a 3rd column, a value corresponding to

is searched for. The matrix R is searched for a corresponding value according to the value of25

and a column in which is located. For example, if =60, and is located in a 4th

column, a value corresponding to is searched for. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For
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example, if =90, and is located in a 5th column, a value corresponding to is searched

for. = + + + + . The same as the determining condition of , when

is an even number, the at least a part of data in [ -169, ] meets the preset condition

, and when is an odd number, the at least a part of data in [ -169, ] does not

meet the preset condition . A probability that is an even number is 1/2.5

[0130] Similarly, a manner of determining whether at least a part of data in [ -169, ]

meets the preset condition is the same as a manner of determining whether at least a part of

data in [ -169, ] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined10

whether at least a part of data in [ -169, ] meets the preset condition , it is

determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, it is determined whether at least a part of data in [ -169, ] meets the preset15

condition , and it is determined whether at least a part of data in [ -169, ] meets

the preset condition , which are not described herein again.

[0131] Using the implementation manner shown in FIG. 5 as an example, a method for

determining whether at least a part of data in a window [ - , + ] meets a preset

condition zC is provided. In this embodiment, it is determined, by using a random function,20

whether the at least a part of data in the window [ - , + ] meets the preset condition

zC . According to a rule preset on a deduplication server 103, a point and a window [

-169, ] corresponding to are determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As

shown in FIG. 16, represents the window [ -169, ], and 5 bytes are selected to25

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 16, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1
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selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values that are represented

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , , 

and form a 1*5 matrix. 256*5 random numbers are selected from random numbers that follow5

binomial distribution to form a matrix R that is represented as: . 256*5

random numbers are selected from random numbers that follow binomial distribution to form a

matrix G that is represented as: .

[0132] According to the value of and a column in which is located, for example,

=36, and is located in a 1st column, the matrix R is searched for a value corresponding to ,10

and the matrix G is searched for a value corresponding to . According to the value of and

a column in which is located, for example, =48, and is located in a 2nd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =26, and is located in a 3rd column, the matrix R is searched for a value15

corresponding to , and the matrix G is searched for a value corresponding to . According

to the value of and a column in which is located, for example, =26, and is located

in a 4th column, the matrix R is searched for a value corresponding to , and the matrix G is

searched for a value corresponding to . According to the value of and a column in which

is located, for example, =88, and is located in a 5th column, the matrix R is searched for20

a value corresponding to , and the matrix G is searched for a value corresponding to .

= + + + + , and because the matrix R follows binomial distribution,

also follows binomial distribution. = + + + + , and because the matrix G

follows binomial distribution, also follows binomial distribution. When one of and
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is an even number, the at least a part of data in [ -169, ] meets the preset condition ;

when both and are odd numbers, the at least a part of data in [ -169, ] does

not meet the preset condition , and indicates that one of and obtained according

to the foregoing method is an even number. Because both and follow binomial

distribution, a probability that is an even number is 1/2, a probability that is an even5

number is 1/2, and a probability that one of and is an even number is 1-1/4=3/4.

Therefore, a probability that the at least a part of data in [ -169, ] meets the preset

condition is 3/4. In the embodiment shown in FIG. 5, the at least a part of data in [ -169,

] meets the preset condition . In the implementation manner shown in FIG. 5, for [

-169, ], [ -169, ], [ -169, ], [ -169, ], [ -169, ],10

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], and [ -169, ], the windows are the same in size, that is, all the windows

have a size of 169 bytes, and meanwhile manners of determining whether at least a part of data in a

window meets a preset condition are also the same. For details, refer to the foregoing description of

determining whether the at least a part of data in [ -169, ] meets the preset condition15

. Therefore, as shown in FIG. 16, " " represents 1 byte separately selected when it is

determined whether at least a part of data in the window [ -169, ] meets a preset

condition . In FIG. 16, selected bytes are represented as sequence numbers 170, 128, 86, 44, and

2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are represented20

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , , 

and form a 1*5 matrix. In this implementation manner, manners of determining whether at least

a part of data in each window meets a preset condition are the same, and therefore, the same

matrices R and G are still used. According to the value of and a column in which is located,25

for example, =66, and is located in a 1st column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to . According

to the value of and a column in which is located, for example, =48, and is located
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sb 1b 2b 3b 4b 5b sb 1b 2b 3b 4b
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in a 2nd column, the matrix R is searched for a value corresponding to , and the matrix G is

searched for a value corresponding to . According to the value of and a column in which

is located, for example, =99, and is located in a 3rd column, the matrix R is searched for

a value corresponding to , and the matrix G is searched for a value corresponding to .

According to the value of and a column in which is located, for example, =26, and5

is located in a 4th column, the matrix R is searched for a value corresponding to , and the

matrix G is searched for a value corresponding to . According to the value of and a

column in which is located, for example, =90, and is located in a 5th column, the matrix

R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . = + + + + , and because the matrix R follows10

binomial distribution, also follows binomial distribution. = + + + + ,

and because the matrix G follows binomial distribution, also follows binomial distribution.

When one of and is an even number, the at least a part of data in [ -169, ]

meets the preset condition ; when both and are odd numbers, the at least a part of

data in [ -169, ] does not meet the preset condition . A probability that one of15

and is an even number is 3/4. In the embodiment shown in FIG. 5, the at least a part of data in

[ -169, ] meets the preset condition . By using the same rule, separately, it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is20

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition , it is

determined whether at least a part of data in [ -169, ] meets a preset condition ,25

and it is determined whether at least a part of data in [ -169, ] meets a preset condition

. In the implementation manner shown in FIG. 5, the at least a part of data in [ -169,
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] does not meet the preset condition , 11 bytes are skipped from a point along a

direction of searching for a data stream dividing point, and a current potential dividing point is

obtained at an end position of an 11th byte. As shown in FIG. 6, according to the rule preset on the

deduplication server 103, a point and a window [ -169, ] corresponding to the

point are determined for the potential dividing point . A manner of determining whether at5

least a part of data in the window [ -169, ] meets the preset condition is the same

as a manner of determining whether at least a part of data in the window [ -169, ] meets

the preset condition . Therefore, as shown in FIG. 17, represents the window [

-169, ], and it is determined whether the at least a part of data in [ -169, ] meets the

preset condition . In FIG. 17, each of bytes " " whose sequence numbers are 169, 127, 85, 43,10

and 1 represents 1 selected byte, and there are 42 bytes between two adjacent selected bytes. The

bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values

that are represented as , , , , and respectively. Because 1 byte is formed by 8

bits, each byte " " serves as a value, and any  of , , , , and  meets 0≤

≤255. , , , , and  form a 1*5 matrix. The matrices R and G the same as those 15

used when it is determined whether the at least a part of data in the window [ -169, ]

meets the preset condition are used, and are represented as: and

respectively.

[0133] According to the value of and a column in which is located, for example,

=16, and is located in a 1st column, the matrix R is searched for a value corresponding to ,20

and the matrix G is searched for a value corresponding to . According to the value of and

a column in which is located, for example, =98, and is located in a 2nd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

5ip 5C 5ip

jk

1jp 1jW 1jp 1jp
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corresponding to . According to the value of and a column in which is located, for

example, =56, and is located in a 3rd column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to . According

to the value of and a column in which is located, for example, =36, and is

located in a 4th column, the matrix R is searched for a value corresponding to , and the matrix5

G is searched for a value corresponding to . According to the value of and a column in

which is located, for example, =99, and is located in a 5th column, the matrix R is

searched for a value corresponding to , and the matrix G is searched for a value corresponding

to . = + + + + , and because the matrix R follows binomial

distribution, also follows binomial distribution. = + + + + , and10

because the matrix G follows binomial distribution, also follows binomial distribution. When

one of and is an even number, the at least a part of data in [ -169, ] meets

the preset condition ; when both and are odd numbers, the at least a part of data in

[ -169, ] does not meet the preset condition . A probability that one of and

is an even number is 3/4.15

[0134] A manner of determining whether at least a part of data in [ -169, ] meets

the preset condition is the same as a manner of determining whether at least a part of data in

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 17, " "

represents 1 byte selected when it is determined whether the at least a part of data in the window

[ -169, ] meets the preset condition , and there are 42 bytes between two adjacent20

selected bytes. In FIG. 17, selected bytes are represented as sequence numbers 170, 128, 86, 44, and

2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are represented

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , ,  and  meets 0≤ ≤255. , , , 25

, and form a 1*5 matrix. The matrices R and G the same as those used when it is

determined whether the at least a part of data in the window [ -169, ] meets the preset
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condition are used. According to the value of and a column in which is located, for

example, =210, and is located in a 1st column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to .

According to the value of and a column in which is located, for example, =156, and

is located in a 2nd column, the matrix R is searched for a value corresponding to , and5

the matrix G is searched for a value corresponding to . According to the value of and a

column in which is located, for example, =144, and is located in a 3rd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =60, and is located in a 4th column, the matrix R is searched for a value10

corresponding to , and the matrix G is searched for a value corresponding to . According

to the value of and a column in which is located, for example, =90, and is

located in a 5th column, the matrix R is searched for a value corresponding to , and the matrix

G is searched for a value corresponding to . = + + + + , =

+ + + + . When one of and is an even number, the at least a15

part of data in [ -169, ] meets the preset condition ; when both and are

odd numbers, the at least a part of data in [ -169, ] does not meet the preset condition

. A probability that one of and is an even number is 3/4.

[0135] Similarly, a manner of determining whether at least a part of data in [ -169, ]

meets the preset condition is the same as a manner of determining whether at least a part of20

data in [ -169, ] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is

determined whether at least a part of data in [ -169, ] meets the preset condition , it25

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition
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, it is determined whether at least a part of data in [ -169, ] meets the preset

condition , and it is determined whether at least a part of data in [ -169, ] meets

the preset condition , which are not described herein again.

[0136] Using the implementation manner shown in FIG. 5 as an example, a method for

determining whether at least a part of data in a window [ - , + ] meets a preset5

condition zC is provided. In this embodiment, it is determined, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

zC . According to a rule preset on a deduplication server 103, a point and a window [

-169, ] corresponding to are determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As10

shown in FIG. 16, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 16, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are regarded as 40 sequential bits, which are15

represented as , , , , ..., and separately. For any of , , , , ...,

and , when =0, =-1, and when =1, =1. According to a correspondence between

and , , , , , ..., and are generated. 40 random numbers are selected

from random numbers that follow normal distribution, and are represented as: , , , , ...,

and separately. = * + * + * + * +...+ * . Because , ,20

, , ..., and follow normal distribution, also follows normal distribution. When

is a positive number, the at least a part of data in [ -169, ] meets the preset condition

; when is a negative number or 0, the at least a part of data in [ -169, ] does not

meet the preset condition . A probability that is a positive number is 1/2. In the

embodiment shown in FIG. 5, the at least a part of data in [ -169, ] meets the preset25

condition . As shown in FIG. 16, " " represents 1 byte separately selected when it is

determined whether at least a part of data in a window [ -169, ] meets a preset

condition . In FIG. 16, selected bytes are represented as sequence numbers 170, 128, 86, 44, and
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2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are regarded as 40 sequential bits, which are

represented as , , , , ..., and separately. For any of , , , , ..., and

, when =0, =-1, and when =1, =1. , , , , ..., and are

generated according to a correspondence between and . A manner of determining whether5

at least a part of data in the window [ -169, ] meets the preset condition is the same

as a manner of determining whether at least a part of data in the window [ -169, ]

meets the preset condition , and therefore, the same random numbers are used: , , ,

, ..., and . = * + * + * + * +...+ * . Because , , ,

, ..., and follow normal distribution, also follows normal distribution. When is a10

positive number, the at least a part of data in [ -169, ] meets the preset condition ;

when is a negative number or 0, the at least a part of data in [ -169, ] does not

meet the preset condition . A probability that is a positive number is 1/2. In the

embodiment shown in FIG. 5, the at least a part of data in [ -169, ] meets the preset

condition . By using the same rule, separately, it is determined whether at least a part of data in15

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , it is determined whether at least a part of data in20

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , it is determined whether at least a part of data in

[ -169, ] meets a preset condition , and it is determined whether at least a part of

data in [ -169, ] meets a preset condition . In the implementation manner shown

in FIG. 5, the at least a part of data in [ -169, ] does not meet the preset condition ,25

11 bytes are skipped from a point along a direction of searching for a data stream dividing

point, and a current potential dividing point is obtained at an end position of an 11th byte. As

shown in FIG. 6, according to the rule preset on the deduplication server 103, a point and a
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window [ -169, ] corresponding to the point are determined for the potential

dividing point . A manner of determining whether at least a part of data in the window [

-169, ] meets the preset condition is the same as the manner of determining whether at

least a part of data in the window [ -169, ] meets the preset condition . Therefore, as

shown in FIG. 17, represents the window [ -169, ], and to determine whether at5

least a part of data in [ -169, ] meets the preset condition , 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 17, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are regarded as 40 sequential bits, which are10

represented as , , , , ..., and separately. For any of , , ,

, ..., and , when =0, =-1, and when =1, =1. , , , , ...,

and are generated according to a correspondence between and . The manner of

determining whether at least a part of data in the window [ -169, ] meets the preset

condition is the same as the manner of determining whether at least a part of data in the15

window [ -169, ] meets the preset condition , and therefore, the same random

numbers are used: , , , , ..., and . = * + * + * + *

+...+ * . Because , , , , ..., and follow normal distribution, also

follows normal distribution. When is a positive number, the at least a part of data in [

-169, ] meets the preset condition ; when is a negative number or 0, the at least a part20

of data in [ -169, ] does not meet the preset condition . A probability that is a

positive number is 1/2.

[0137] The manner of determining whether at least a part of data in [ -169, ] meets

the preset condition is the same as a manner of determining whether at least a part of data in

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 17, " "25

represents 1 byte selected when it is determined whether the at least a part of data in the window

[ -169, ] meets the preset condition , and there are 42 bytes between two adjacent

selected bytes. In FIG. 17, selected bytes are represented as sequence numbers 170, 128, 86, 44, and
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2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are regarded as 40 sequential bits, which are

represented as , , , , ..., and separately. For any of , , , , ...,

and , when =0, =-1, and when =1, =1. , , , , ..., and

are generated according to a correspondence between and . The manner of5

determining whether at least a part of data in [ -169, ] meets the preset condition

is the same as the manner of determining whether at least a part of data in [ -169, ]

meets the preset condition , and therefore, the same random numbers are used: , , ,

, ..., and . = * + * + * + * +...+ * . Because , ,

, , ..., and follow normal distribution, also follows normal distribution. When10

is a positive number, the at least a part of data in [ -169, ] meets the preset condition

; when is a negative number or 0, the at least a part of data in [ -169, ] does

not meet the preset condition . A probability that is a positive number is 1/2.

[0138] Similarly, a manner of determining whether at least a part of data in [ -169, ]

meets the preset condition is the same as a manner of determining whether at least a part of15

data in [ -169, ] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -169, ] meets the preset condition , it is determined whether

at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is

determined whether at least a part of data in [ -169, ] meets the preset condition , it20

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets the preset condition

, it is determined whether at least a part of data in [ -169, ] meets the preset

condition , and it is determined whether at least a part of data in [ -169, ] meets

the preset condition , which are not described herein again.25

[0139] Still using the implementation manner shown in FIG. 5 as an example, a method for

determining whether at least a part of data in a window [ - , + ] meets a preset
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8jW 8jp 8jp 8C
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11C
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condition zC is provided. In this embodiment, it is determined, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

zC . According to a rule preset on a deduplication server 103, a point and a window [

-169, ] corresponding to are determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As5

shown in FIG. 16, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition .

In FIG. 16, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. Each of the bytes " "

whose sequence numbers are 169, 127, 85, 43, and 1 is converted into 1 decimal number, the range10

of which is 0-(2^40-1). An even distribution random number generator is used to generate 1

designated value for each decimal number in 0-(2^40-1), and a correspondence R between each

decimal number in 0-(2^40-1) and the designated value is recorded. Once being designated, a

designated value corresponding to a decimal number remains unchanged, and the designated value

follows even distribution. If the designated value is an even number, the at least a part of data in15

[ -169, ] meets the preset condition ; if the designated value is an odd number, the at

least a part of data in [ -169, ] does not meet the preset condition . represents

that the designated value obtained according to the foregoing method is an even number. Because a

probability that a random number in even distribution is an even number is 1/2, a probability that

the at least a part of data in [ -169, ] meets the preset condition is 1/2. In the20

implementation manner shown in FIG. 5, by using the same rule, separately, it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , it is determined

whether at least a part of data in [ -169, ] meets a preset condition , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition ,25

which are not described herein again.

[0140] When the at least a part of data in [ -169, ] does not meet the preset

condition , 11 bytes are skipped from a point along a direction of searching for a data

stream dividing point, and a current potential dividing point is obtained at an end position of an

11th byte. As shown in FIG. 6, according to the rule preset on the deduplication server 103, a point30
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and a window [ -169, ] corresponding to the point are determined for the

potential dividing point . A manner of determining whether at least a part of data in the window

[ -169, ] meets the preset condition is the same as a manner of determining whether

at least a part of data in the window [ -169, ] meets the preset condition . Therefore,

the same correspondence R between each decimal number in 0-(2^40-1) and a designated value is5

used. As shown in FIG. 17, represents the window [ -169, ], and 5 bytes are

selected to determine whether the at least a part of data in [ -169, ] meets the preset

condition . In FIG. 17, " " represents 1 selected byte, and there are 42 bytes between two

adjacent selected bytes " ". Each of bytes " " whose sequence numbers are 169, 127, 85, 43,

and 1 is converted into 1 decimal number, and R is searched for a designated value corresponding to10

the decimal number. If the designated value is an even number, the at least a part of data in

[ -169, ] meets the preset condition ; if the designated value is an odd number, the at

least a part of data in [ -169, ] does not meet the preset condition . Because a

probability that a random number in even distribution is an even number is 1/2, a probability that

the at least a part of data in [ -169, ] meets the preset condition is 1/2. Similarly, a15

manner of determining whether at least a part of data in [ -169, ] meets the preset

condition is the same as a manner of determining whether at least a part of data in [

-169, ] meets the preset condition , and a manner of determining whether at least a part of

data in [ -169, ] meets the preset condition is the same as a manner of determining

whether at least a part of data in [ -169, ] meets the preset condition . Similarly, it is20

determined whether at least a part of data in [ -169, ] meets the preset condition , it

is determined whether at least a part of data in [ -169, ] meets the preset condition ,

it is determined whether at least a part of data in [ -169, ] meets a preset condition ,

it is determined whether at least a part of data in [ -169, ] meets a preset condition ,

it is determined whether at least a part of data in [ -169, ] meets a preset condition ,25

it is determined whether at least a part of data in [ -169, ] meets a preset condition ,

it is determined whether at least a part of data in [ -169, ] meets a preset condition
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, and it is determined whether at least a part of data in [ -169, ] meets a preset

condition , which are not described herein again.

[0141] The deduplication server 103 in the embodiment of the present invention shown in FIG.

1 refers to an apparatus that can implement a technical solution described in an embodiment of the

present invention, and as shown in FIG. 18, usually includes a central processing unit, a primary5

memory, and an input/output interface. The central processing unit, the primary memory, and the

input/output interface communicate with each other. The main memory stores an executable

instruction, and the central processing unit executes the executable instruction stored in the primary

memory, so as to perform a specific function, for example, searching for a data stream dividing

point described in FIG. 4 to FIG. 17 in the embodiments of the present invention. Therefore, as10

shown in FIG. 19, according to the embodiments of the present invention shown in FIG. 4 to FIG.

17, for the deduplication server 103, a rule is preset on the deduplication server 103, where the rule

is: for a potential dividing point , determining M points , a window [ - , + ]

corresponding to the point , and a preset condition corresponding to the window [ -

, + ], where x indicates consecutive natural numbers from 1 to M, M≥2, and  and  15

are integers. The deduplication server 103 includes a determining unit 1901 and a judging and

processing unit 1902. The determining unit 1901 is configured to perform step (a): (a) determining a

point and a window [ - , + ] corresponding to the point for a current

potential dividing point  according to the rule, where i and z are integers, and 1≤z≤M. The 

judging and processing unit 1902 is configured to: whether at least a part of data in the window20

[ - , + ] meets a preset condition ;

when the at least a part of data in the window [ - , + ] does not meet the

preset condition , skip N minimum units U for searching for a data stream dividing point from

the point along a direction of searching for a data stream dividing point, where N*U is not

greater than ‖ ‖+ (‖ ‖+‖( - )‖), so as to obtain a new potential dividing point,25

where the determining unit performs step (a) for the new potential dividing point; and when at least

a part of data in each window [ - , + ] of M windows of the current potential

dividing point meets the preset condition , select the current potential dividing point as

a data stream dividing point.

[0142] Further, the rule further includes that at least two points and meet conditions30
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= , = , and = . Further, the rule further includes: relative to the potential dividing

point , the at least two points and are in a direction opposite to the direction of

searching for a data stream dividing point.

[0143] Further, the rule further includes that a distance between the at least two points and

is 1 U.5

[0144] Further, the judging and processing unit 1902 is specifically configured to determine, by

using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition . Specifically, the judging and processing unit 1902 is specifically

configured to determine, by using a hash function, whether the at least a part of data in the window

[ - , + ] meets the preset condition . Specifically, that the judging and processing10

unit 1902 is specifically configured to determine, by using a random function, whether the at least a

part of data in the window [ - , + ] meets the preset condition specifically

includes:

selecting F bytes in the window [ - , + ], and using the F bytes

repeatedly H times to obtain F*H bytes in total, where F≥1, each byte is formed by 8 bits, which are 15

denoted as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

bits corresponding to the F*H bytes may be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where

when =1, =1, and when =0, =-1, where represents any one of , ...,

and , a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:20





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

eA fA eB fB eC fC

k ep fp
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the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .5

[0145] Further, the judging and processing unit 1902 is configured to: when the at least a part of

data in the window izW [ izp - zA , izp + zB ] does not meet the preset condition , skip the N

minimum units U for searching for a data stream dividing point from the point izp along the

direction of searching for a data stream dividing point, so as to obtain the new potential dividing

point, and the determining unit 1901 performs step (a) for the new potential dividing point, where10

and according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding to a

point icp that is determined for the new potential dividing point coincides with a right boundary of

the window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp + cB ] that is

determined for the new potential dividing point falls within a range of the window izW [ izp - zA ,

izp + zB ], where the window icW [ icp - cA , icp + cB ] determined for the new potential dividing15

point is a point ranking the first in a sequence, which is obtained according to a data stream search

direction, of M points that are determined for the new potential dividing point according to the rule.

[0146] According to the method for searching for a data stream dividing point based on a server

in the embodiments of the present invention shown in FIG. 4 to FIG. 17, a point and a window

[ - , + ] of the point are determined for a potential dividing point , where x20

indicates consecutive natural numbers from 1 to M separately, and M≥2. It may be determined in 

parallel whether at least a part of data in each window of M windows meets a preset condition ,

or it may be determined sequentially whether at least a part of data in windows meets a preset

condition, or it may be first determined that at least a part of data in a window [ - , +

] meets a preset condition , then it is determined that at least a part of data in [ - ,25

+ ] meets a preset condition , until it is determined that at least a part of data in

[ - , + ] meets a preset condition . Other windows in this embodiment are

determined in a same manner as the above, which is not described again.

[0147] In addition, according to the embodiments of the present invention shown in FIG. 4 to

FIG. 17, in actual applications, a rule is preset on the deduplication server 103, where the rule is: for30
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a potential dividing point , determining M points , a window [ - , + ]

corresponding to the point , and a preset condition corresponding to the window [ -

, + ], where x indicates consecutive natural numbers from 1 to M separately, and M≥2. In 

the preset rule, , , , ..., and may be not all equal, , , , ..., and may

be not all equal, and , , , ..., and may also be not all the same. In the5

implementation manner shown in FIG. 5, for windows [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], [ -169, ], [ -169, ], [ -169, ], and [ -169,

], the windows are the same in size, that is, all the windows have a size of 169 bytes, and

meanwhile manners of determining whether at least a part of data in a window meets a preset10

condition are also the same. For details, refer to the foregoing description of determining whether

the at least a part of data in [ -169, ] meets the preset condition . However, in the

implementation manner shown in FIG. 11, the windows [ -169, ], [ -169, ],

[ -169, ], [ -169, ], [ -169, ], [ -169, ], [

-169, ], [ -169, ], [ -169, ], [ -169, ], and [ -182,15

] may be different in size, and meanwhile the manners of determining whether at least a part of

data in a window meets a preset condition may also be different. In all the embodiments, according

to the rule preset on the deduplication server 103, a manner of determining whether at least a part of

data in the window meets the preset condition is certainly the same as a manner of

determining whether at least a part of data in a window meets the preset condition , a20

manner of determining whether at least a part of data in meets the preset condition is

certainly the same as a manner of determining whether at least a part of data in meets the

preset condition , ..., and a manner of determining whether at least a part of data in a window

meets a preset condition is certainly the same as a manner of determining whether at

least a part of data in a window meets the preset condition , which are not described25

herein again. Meanwhile, according to the embodiments of the present invention shown in FIG. 4 to

FIG. 17, although M=11 is used as an example, the value of M is not limited to 11 according to an

actual requirement, and a person skilled in the art determines the value of M according to the

description in the embodiments of the present invention.

[0148] According to the embodiments of the present invention shown in FIG. 4 to FIG. 17, the30
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rule is preset on the deduplication server 103, , , , , and are potential dividing

points obtained in the search for a dividing point along a direction of searching for a data stream

dividing point, and , , , , and all follow the rule. The window [ - , +

] in this embodiment of the present invention represents a specific range, and data is selected in

the specific range to determine whether the data meets the preset condition . Specifically, in the5

specific range, a part of data may be selected or all data may be selected to determine whether the

data meets the preset condition . Reference may be made to the window [ - , + ]

for the concept of a window specifically used in this embodiment of the present invention, which is

not described herein again.

[0149] According to the embodiments of the present invention shown in FIG. 4 to FIG. 17, in10

the window [ - , + ], ( - ) and ( + ) represent two boundaries of the

window [ - , + ], where ( - ) represents a boundary, which is in a direction

opposite to the direction of searching for a data stream dividing point relative to the point , of

the window [ - , + ], and ( + ) represents a boundary, which is in the direction

of searching for a data stream dividing point relative to the point , of the window [ - ,15

+ ]. Specifically, in the embodiment of the present invention, the direction of searching for a

data stream dividing point shown in FIG. 3 to FIG. 15 is from left to right; therefore, ( - )

represents a boundary (that is, a left boundary), which is in a direction opposite to the direction of

searching for a data stream dividing point relative to the point , of the window [ - ,

+ ], and ( + ) represents a boundary (that is, a right boundary), which is in the direction20

of searching for a data stream dividing point relative to the point , of the window [ - ,

+ ]. If the direction of searching for a data stream dividing point shown in FIG. 3 to FIG. 15

is from right to left, ( - ) represents a boundary (that is, a right boundary), which is in a

direction opposite to the direction of searching for a data stream dividing point relative to the point

, of the window [ - , + ], and ( + ) represents a boundary (that is, a left25

boundary), which is in the direction of searching for a data stream dividing point relative to the

point , of the window [ - , + ].

[0150] A person of ordinary skill in the art may be aware that, in conjunction with various

exemplary units and algorithm steps described in the embodiments of the present invention, a key

feature in the embodiments of the present invention may be combined with other technologies and30
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presented in a more complex form; however, the key feature of the present invention is still

included. An alternative dividing point may be used in a real environment. For example, in an

implementation manner, according to a rule preset on a deduplication server 103, 11 points are

determined for a potential dividing point , where x indicates consecutive natural numbers from 1

to 11, and a window [ - , + ] corresponding to and a preset condition5

corresponding to the window [ - , + ] are determined. When at least a part of data

in each window [ - , + ] of 11 windows meets the preset condition , the

potential dividing point is a data stream dividing point. When no dividing point is found when a

set maximum data chunk is exceeded, a preset rule for the alternative point may be used in this case.

The preset rule for the alternative point is similar to the rule preset on the deduplication server 103,10

and the preset rule for the alternative point is: for example, for a potential dividing point , 10

points are determined, where x indicates consecutive natural numbers from 1 to 10, and a

window [ - , + ] corresponding to and a preset condition corresponding

to the window [ - , + ] are determined. When at least a part of data in each window

[ - , + ] of 10 windows meets the preset condition , the potential dividing point15

is a data stream dividing point; when no data stream dividing point is found when a set

maximum data chunk is exceeded, an end position of the maximum data chunk serves as a forced

dividing point.

[0151] A rule is preset on the deduplication server 103, and in the rule, M points are determined

for a potential dividing point k. It is not necessarily required that there be a potential dividing point20

k in advance, and the potential dividing point k may be determined by using the determined M

points.

[0152] An embodiment of the present invention provides a method for searching for a data

stream dividing point based on a deduplication server, which, as shown in FIG. 20, includes:

[0153] A rule is preset on a deduplication server 103, where the rule is: for a potential dividing25

point , determining M windows [ - , + ] and a preset condition corresponding

to the window [ - , + ], where x indicates consecutive natural numbers from 1 to M,

M≥2, and  and  are integers. In the implementation manner shown in FIG. 3, about a value 

of M, in one implementation manner, a value of M*U is not greater than a preset maximum distance

between two adjacent data stream dividing points, that is, a preset maximum length of a data chunk.30

It is determined whether at least a part of data in a window [ - , + ] meets a preset
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condition , where, z is an integer, 1≤z≤M, and ( - ) and ( + ) separately represent two 

boundaries of the window . When it is determined that at least a part of data in any one window

[ - , + ] does not meet the preset condition , N bytes are skipped from the potential

dividing point  along a direction of searching for a data stream dividing point, where N≤‖

‖+ (‖ ‖). ‖ ‖ represents an absolute value of in [ - , + ],5

(‖ ‖) represents a maximum value among the absolute value of in the M windows,

and a principle of determining a value of N is specifically introduced in the following embodiments.

When it is determined that at least a part of data in each window [ - , + ] of the M

windows meets the preset condition , the potential dividing point is a data stream dividing

point.10

[0154] Specifically, for a current potential dividing point , the following steps are performed

according to the rule:

[0155] Step 2001: Determine a corresponding window [ - , + ] for the current

potential dividing point  according to the rule, where i and z are integers, and 1≤z≤M. 

[0156] Step 2002: Determine whether at least a part of data in the window [ - , + ]15

meets the preset condition ;

when the at least a part of data in the window [ - , + ] does not meet the

preset condition , skip N minimum units U for searching for a data stream dividing point from

the current potential dividing point along the direction of searching for a data stream dividing

point, where N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential20

dividing point, and perform step 2001; and

when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , select the current potential

dividing point as a data stream dividing point.

[0157] Further, the rule further includes that at least two windows [ - , + ] and25

[ - , + ] meet conditions | + |=| + |, and = . Further, the rule further

includes that and are positive integers. Still further, the rule further includes -1=

and +1= . | + | represents a size of the window , and | + | represents a size of
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the window .

[0158] Further, the determining whether at least a part of data in the window [ - , +

] meets the preset condition specifically includes: determining, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

. Still further, the determining, by using a random function, whether the at least a part of data in5

the window [ - , + ] meets the preset condition is specifically: determining, by

using a hash function, whether the at least a part of data in the window [ - , + ] meets

the preset condition .

[0159] When the at least a part of data in the window [ - , + ] does not meet the

preset condition , the N minimum units U for searching for a data stream dividing point are10

skipped from the current potential dividing point along the direction of searching for a data

stream dividing point, so as to obtain the new potential dividing point.According to the rule, a left

boundary of a window icW [ ik - cA , ik + cB ] that is determined for the new potential dividing

point coincides with a right boundary of the window [ - , + ] or a left boundary of a

window icW [ ik - cA , ik + cB ] that is determined for the new potential dividing point falls within a15

range of the window [ - , + ], where the window icW [ ik - cA , ik + cB ] determined

for the new potential dividing point is a window ranking the first in a sequence, which is obtained

according to a data stream search direction, of M windows that are determined for the new potential

dividing point according to the rule.

[0160] In this embodiment of the present invention, a data stream dividing point is searched for20

by determining whether at least a part of data in a window of M windows meets a preset condition,

and when the at least a part of data in the window does not meet the preset condition, a length of

N*U is skipped, where N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a next

potential dividing point, thereby improving efficiency of searching for a data stream dividing point.

[0161] In a process of eliminating duplicate data, to ensure an even size of a data chunk, a size25

of an average data chunk (also referred to as an average chunk) is considered. That is, while limits

on a size of a minimum data chunk and a size of a maximum data chunk are met, the size of the

average data chunks is determined to ensure an even size of an obtained data chunk. A probability

(represented as P(n)) of finding a data stream dividing point depends on two factors, that is, the

quantity M of the windows [ - , + ] and a probability that at least a part of data in the30
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window [ - , + ] meets a preset condition, where the former affects a length for

skipping, the latter affects a probability of skipping, and the two together affect the size of the

average chunk. Generally, when the size of the average chunk is fixed, as the quantity of [ -

, + ] increases, the probability that at least a part of data in a single window [ - ,

+ ] meets a preset condition also increases. For example, a rule is preset on the deduplication5

server 103, and the rule is: for a potential dividing point k, determining 11 windows [ - ,

+ ], where x indicates consecutive natural numbers from 1 to 11 separately, and a probability

that at least a part of data in any window [ - , + ] of the 11 windows meets a preset

condition is 1/2. Another group of rules preset on the deduplication server 103 is: determining 24

windows [ - , + ] for the potential dividing point k, where x indicates consecutive10

natural numbers from 1 to 24 separately, and a probability that at least a part of data in any window

[ - , + ] of the 24 windows meets the preset condition xC is 3/4. For the setting of a

probability that at least a part of data in a specific window [ - , + ] meets a preset

condition, reference may be made to the description of the part of determining whether at least a

part of data in the window [ - , + ] meets a preset condition. P(n) depends on the two15

factors, that is, the quantity M of windows [ - , + ] and the probability that at least a

part of data in the window [ - , + ] meets a preset condition, and P(n) represents: a

probability that no data stream dividing point is found after n minimum units for searching for a

data stream dividing point in a search from a start position or a previous data stream dividing point

of a data stream. A process of calculating P(n) that depends on the two factors is actually an n-step20

Fibonacci sequence, which is described below in detail. After P(n) is obtained, 1-P(n) is a

distribution function of a data stream dividing point, and (1-P(n))-(1-P(n-1))=P(n-1)-P(n) is a

probability that a data stream dividing point is found at a distance of n minimum units for searching

for a data stream dividing point, that is, a density function of a data stream dividing point.

Integration may be performed according to the density function of a25

data stream dividing point, so as to obtain an expected length of a data stream dividing point, that is,

the size of the average chunk, where 4*1024 (bytes) represents a length of the minimum data chunk,

and 12*1024 (bytes) represents a length of the maximum data chunk.

[0162] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 21, a rule is preset on a deduplication server 103, where the30

rule is: for a potential dividing point , determining 11 windows [ - , + ] and a preset
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condition corresponding to the window [ - , + ], where x indicates consecutive

natural numbers from 1 to 11, and and are integers. =169, =0; =170, =-1;

=171, =-2; =172, =-3; =173, =-4; =174, =-5; =175, =-6;

=176, =-7; =177, =-8; =178, =-9; =179, =-10. = = = = =

= = = = = . Therefore, the 11 windows are [k-169, k], [k-170, k-1],5

[k-171, k-2], [k-172, k-3], [k-173, k-4], [k-174, k-5], [k-175, k-6], [k-176,

k-7], [k-177, k-8], [k-178, k-9], and [k-179, k-10]. is a data stream dividing

point, and a direction of searching for a data stream dividing point shown in FIG. 21 is from left to

right. After a minimum data chunk of 4 KB is skipped from the data stream dividing point , an

end position of the minimum data chunk of 4 KB serves as a next potential dividing point .10

According to the rule preset for the deduplication server 103, a window [ - , + ] is

determined for the potential dividing point , and in this embodiment, x indicates consecutive

natural numbers from 1 to 11 separately. In the implementation manner shown in FIG. 21, 11

windows are determined for the potential dividing point , and are [ -169, ], [

-170, -1], [ -171, -2], [ -172, -3], [ -173, -4], [ -174, -5],15

[ -175, -6], [ -176, -7], [ -177, -8], [ -178, -9], and [

-179, -10] separately. It is determined whether at least a part of data in [ -169, ] meets

the preset condition , it is determined whether at least a part of data in [ -170, -1]

meets the preset condition , it is determined whether at least a part of data in [ -171, -2]

meets the preset condition , it is determined whether at least a part of data in [ -172, -3]20

meets the preset condition , it is determined whether at least a part of data in [ -173, -4]

meets the preset condition , it is determined whether at least a part of data in [ -174, -5]

meets the preset condition , it is determined whether at least a part of data in [ -175, -6]

meets the preset condition , it is determined whether at least a part of data in [ -176, -7]

meets the preset condition , it is determined whether at least a part of data in [ -177, -8]25

meets the preset condition , it is determined whether at least a part of data in [ -178,

-9] meets the preset condition , and it is determined whether at least a part of data in [

-179, -10] meets the preset condition . When it is determined that the at least a part of data in
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the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window5

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , and the at least a part of

data in the window meets the preset condition , the current potential dividing point is

a data stream dividing point. When the at least a part of data in any window of the 11 windows does10

not meet the corresponding preset condition, for example, [ -173, -4] shown in FIG. 22, N

bytes are skipped from the potential dividing point along the direction of searching for a data

stream dividing point, where the N bytes are not greater than ‖ ‖+ (‖ ‖). In an

implementation manner shown in FIG. 22, the N bytes that are skipped are not greater than 183

bytes, and in this embodiment, N=7, so as to obtain a new potential dividing point. For15

differentiation from the potential dividing point , the new potential dividing point here is

represented as here. According to the implementation manner shown in FIG. 21, a rule is preset

on the deduplication server 103, where the rule is: determining a window [ - , + ]

for the potential dividing point , where in this embodiment, x indicates consecutive natural

numbers from 1 to 11 separately. 11 windows are determined for the potential dividing point ,20

and are [ -169, ], [ -170, -1], [ -171, -2], [ -172, -3],

[ -173, -4], [ -174, -5], [ -175, -6], [ -176, -7], [

-177, -8], [ -178, -9], and [ -179, -10] separately. As shown in FIG. 22,

when the 11th window [ -179, -10] is determined for the potential dividing point, to

ensure that a range between the potential dividing point and the potential dividing point25

completely falls within a determining range, in this implementation manner, it may be ensured that

a left boundary of the window [ -179, -10] coincides with a right boundary ( -4) of the

window [ -173, -4], or falls within a range of the window [ -173, -4], where the
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window [ -179, -10] is a window ranking the first in a sequence, which is obtained

according to a data stream search direction, of the M windows that are determined for the potential

dividing point jk according to the rule. Therefore, within such a limit, when at least a part of data

in the window [ -173, -4] does not meet the preset condition , a distance for skipping

from the potential dividing point along the direction of searching for a data stream dividing5

point is not greater than ‖ ‖+ (‖ ‖). It is determined whether at least a part of data in

[ -169, ] meets the preset condition , it is determined whether at least a part of data in

[ -170, -1] meets the preset condition , it is determined whether at least a part of data

in [ -171, -2] meets the preset condition , it is determined whether at least a part of

data in [ -172, -3] meets the preset condition , it is determined whether at least a part10

of data in [ -173, -4] meets the preset condition , it is determined whether at least a

part of data in [ -174, -5] meets the preset condition , it is determined whether at least

a part of data in [ -175, -6] meets the preset condition , it is determined whether at

least a part of data in [ -176, -7] meets the preset condition , it is determined whether

at least a part of data in [ -177, -8] meets the preset condition , it is determined15

whether at least a part of data in [ -178, -9] meets the preset condition , and it is

determined whether at least a part of data in [ -179, -10] meets the preset condition .

When it is determined that the at least a part of data in the window meets the preset condition

, the at least a part of data in the window meets the preset condition , the at least a part

of data in the window meets the preset condition , the at least a part of data in the window20

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset25

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point, and data between and
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forms 1 data chunk. Meanwhile, a minimum chunk size of 4 KB is skipped in a manner the

same as that of to obtain a next potential dividing point, and according to the rule preset on the

deduplication server 103, it is determined whether the next potential dividing point is a data stream

dividing point. When it is determined that the potential dividing point is not a data stream

dividing point, a next potential dividing point is obtained in a manner the same as that of , and it5

is determined, according to the rule preset on the deduplication server 103 and the foregoing

method, whether the next potential dividing point is a data stream dividing point. When no data

stream dividing point is found after a set maximum data chunk is exceeded, an end position of the

maximum data chunk serves as a forced dividing point.

[0163] In the implementation manner shown in FIG. 21, according to the rule preset on the10

deduplication server 103, starting from determining whether the at least a part of data in [

-169, ] meets the preset condition , when it is determined the at least a part of data in the at

least a part of data in [ -169, ], the at least a part of data in [ -170, -1], the at least

a part of data in [ -171, -2], and the at least a part of data in [ -172, -3] meet the

preset conditions , , , and respectively, and it is determined that the at least a part of15

data in [ -173, -4] does not meet the preset condition , 6 bytes are skipped from the

potential dividing point along the direction of searching for a data stream dividing point, and a

new potential dividing point is obtained at an end position of a 6th byte. For differentiation from

other potential dividing points, the new potential dividing point is represented as here.

According to the rule preset on the deduplication server 103, 11 windows are determined for the20

potential dividing point , and are [ -169, ], [ -170, -1], [ -171,

-2], [ -172, -3], [ -173, -4], [ -174, -5], [ -175, -6],

[ -176, -7], [ -177, -8], [ -178, -9], and [ -179, -10]

separately. It is determined whether at least a part of data in [ -169, ] meets the preset

condition , it is determined whether at least a part of data in [ -170, -1] meets the25

preset condition , it is determined whether at least a part of data in [ -171, -2] meets

the preset condition , it is determined whether at least a part of data in [ -172, -3]

meets the preset condition , it is determined whether at least a part of data in [ -173,

-4] meets the preset condition , it is determined whether at least a part of data in [ -174,
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-5] meets a preset condition , it is determined whether at least a part of data in [ -175,

-6] meets a preset condition , it is determined whether at least a part of data in [ -176,

-7] meets a preset condition , it is determined whether at least a part of data in [ -177,

-8] meets a preset condition , it is determined whether at least a part of data in [ -178,

-9] meets a preset condition , and it is determined whether at least a part of data in [5

-179, -10] meets a preset condition . The window [ -179, -10] coincides with the

window [ -173, -4], and = ; therefore, when it is determined that the at least a part

of data in [ -173, -4] does not meet the preset condition , a potential dividing point

obtained by skipping T bytes from the potential dividing point along the direction of searching

for a data stream dividing point still does not meet a condition for serving as a data stream dividing10

point. Therefore, if repeated calculation exists when 6 bytes are skipped from the potential dividing

point along the direction of searching for a data stream dividing point, then repeated calculation

can be reduced and efficiency is higher when 7 bytes are skipped from the potential dividing point

along the direction of searching for a data stream dividing point. Therefore, a speed of searching

for a data stream dividing point is increased. When in a preset specification, a probability that at15

least a part of data in the window [k- , k+ ] meets the preset condition is 1/2, that is,

a probability of executing skipping is 1/2, at most ‖ ‖+‖ ‖=189 bytes can be skipped

each time.

[0164] In this implementation manner, a preset rule is that: 11 windows [k- , k+ ] are

determined for a potential dividing point and at least a part of data in the window [k- ,20

k+ ] meets a preset condition , where a probability that at least a part of data in [k- ,

k+ ] meets the preset condition is 1/2, where x indicates consecutive natural numbers from 1

to 11 separately, and and are integers. =169, =0; =170, =-1; =171,

=-2; =172, =-3; =173, =-4; =174, =-5; =175, =-6; =176, =-7;

=177, =-8; =178, =-9; =179, =-10. = = = = = = = =25

= = . That is, 11 windows are selected for the potential dividing point k, and the 11 windows

are consecutive; P(n) can be calculated by using the two factors, that is, the quantity of windows

and the probability that at least a part of data in the window [ - , + ] meets the preset

condition . A manner of selecting the 11 windows and the determining that at least a part of data
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in each window of the 11 windows meets the preset condition follow the rule preset on the

deduplication server 103, and therefore, whether the potential dividing point k is a data stream

dividing point depends on whether it exists that at least a part of data in each window of 11

consecutive windows meets the preset condition . A gap between two bytes is referred to as one

point. P(n) represents a probability that 11 consecutive windows meeting a condition do not exist5

among n consecutive windows, that is, a probability that no data stream dividing point exists. After

a minimum chunk size of 4 KB is skipped from a file header/previous dividing point, a 4086th point

is found by going back by 10 bytes in a direction opposite to the direction of searching for a data

stream dividing point, and no data stream dividing point exists at the point; therefore, P(4086)=1,

and P(4087)=1, ..., P(4095)=1, and so on. At an 4096th point, that is, a point which is used to obtain10

the minimum chunk, with a probability of (1/2)^11, at least a part of data in each window of the 11

windows meets the preset condition . Hence, with a probability of (1/2)^11, a data stream

dividing point exists; with a probability of 1-(1/2)^11, no data stream dividing point exists;

therefore P(4096)=1-(1/2)^11.

[0165] In an nth window, there may be 12 cases of obtaining P(n) by means of recursion.15

[0166] Case 1: With a probability of 1/2, at least a part of data in the nth window does not meet

a preset condition; in this case, with a probability of P(n-1), 11 consecutive windows do not exist

among (n-1) windows before the nth window, where at least a part of data in each window of the 11

consecutive windows meets a preset condition. Therefore, P(n) includes 1/2*P(n-1). A case in which20

the at least a part of data in the nth window does not meet the preset condition, and 11 consecutive

windows exist among the (n-1) windows before the nth point, where at least a part of data in each

window of the 11 consecutive windows meets the preset condition, is not related to P(n).
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xC
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[0167] Case 2: With a probability of 1/2, at least a part of data in the nth window meets a preset

condition, and with the probability of 1/2, at least a part of data in an (n-1)th window does not meet

a preset condition; in this case, with a probability of P(n-2), 11 consecutive windows do not exist

among (n-2) windows before the (n-1)th window, where at least a part of data in each window of

the 11 consecutive windows meets a preset condition. Therefore, P(n) includes 1/2*1/2*P(n-2). A5

case in which the at least a part of data in the nth window meets the preset condition, the at least a

part of data in the (n-1)th point window does not meet the preset condition, and 11 consecutive

windows exist among the (n-2) windows before the (n-1)th window, where at least a part of data in

each window of the 11 consecutive windows meets the preset condition, is not related to P(n).

[0168] According to the foregoing description, case 11: With a probability of (1/2)^10, at least a10

part of data in nth to (n-9)th windows meets a preset condition, and with a probability of 1/2, at

least a part of data in an (n-10)th window does not meet a preset condition; in this case, with a

probability of P(n-11), 11 consecutive windows do not exist among (n-11) windows before the

(n-10)th window, where at least a part of data in each window of the 11 consecutive windows meets

a preset condition. Therefore, P(n) includes (1/2)^10*1/2*P(n-11). A case in which the at least a part15

of data in the nth to (n-9)th windows meets the preset condition, the at least a part of data in the

(n-10)th window does not meet the preset condition, and 11 consecutive windows exist among the

(n-11) windows before the (n-10)th window, where at least a part of data in each window of the 11

consecutive windows meets the preset condition, is not related to P(n).

[0169] Case 12: With a probability of (1/2)^11, at least a part of data in nth to (n-10) windows20

meets a preset condition is, and this case is not related to P(n).

[0170] Therefore, P(n)=1/2*P(n-1)+(1/2)^2*P(n-2)+...+(1/2)^11*P(n-11). Another preset rule is:

for a potential dividing point , 24 windows [ - , + ] and a preset condition

corresponding to the window [ - , + ] are determined, where x indicates consecutive

natural numbers from 1 to 11, =169, =0; =170, =-1; =171, =-2; =172,25

=-3; =173, =-4; =174, =-5; =175, =-6; =176, =-7; =177, =-8;

=178, =-9; =179, =-10, ..., and =192, =-23. = = = = = =

= = =...= . A probability that at least a part of data in the window [ - , + ]

meets the preset condition is 3/4, and P(n) can be calculated by using the two factors, that is,

the quantity of windows and the probability that at least a part of data in the window [ - ,30

+ ] meets the preset condition .

[0171] Therefore, whether the potential dividing point is a data stream dividing point
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depends on whether it exists that at least a part of data in each window of the 24 consecutive

windows meets the preset condition , and calculation can be performed by using the following

formulas:

P(1)=1, P(2), ..., P(23)=1, P(24)=1-(3/4)^24, and

P(n)=1/4*P(n-1)+1/4*(3/4)*P(n-2)+...+1/4*(3/4)^23*P(n-24).5

[0172] After calculation, P(5*1024)=0.78, P(11*1024)=0.17, and P(12*1024)=0.13. That is, no

data stream dividing point is found with a probability of 13% after a search proceeds to a point at a

distance of 12 KB from a start position/previous data stream dividing point of a data stream, and

forced division is performed. A density function of a data stream dividing point is obtained by using

this probability, and after integration, it is obtained that on average, a data stream dividing point is10

found after a search proceeds to a point at a distance about 7.6 KB from the start position/previous

data stream dividing point of the data stream, that is, an average chunk length is about 7.6 KB.

Different from that at least a part of data in 11 consecutive windows meets a preset condition with a

probability of 1/2, a conventional CDC algorithm can achieve an effect of an average chunk length

being 7.6 KB only when one window meets a condition with a probability of 1/2^12.15

[0173] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 23, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 windows [ - , + ] and a preset

condition corresponding to the window [ - , + ], where x indicates consecutive

natural numbers from 1 to 11, and and are integers. A probability that at least a part of20

data in the window [ - , + ] meets the preset condition is 1/2. =171, =-2;

=172, =-3; =173, =-4; =174, =-5; =175, =-6; =176, =-7;

=177, =-8; =178, =-9; =179, =-10; =170, =-1; =169, =0. =

= = = = = = = = = . is a data stream dividing point, and a direction of

searching for a data stream dividing point shown in FIG. 23 is from left to right. After a minimum25

data chunk of 4 KB is skipped from the data stream dividing point , an end position of the

minimum data chunk of 4 KB serves as a next potential dividing point . According to the rule

preset on the deduplication server 103, for the potential dividing point , [k- , k+ ] and

the preset condition corresponding to the window [k- , k+ ] are determined, where x

indicates consecutive natural numbers from 1 to 11. Determined 11 windows are [ -171,30

-2], [ -172, -3], [ -173, -4], [ -174, -5], [ -175, -6], [
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-176, -7], [ -177, -8], [ -178, -9], [ -179, -10], [ -170, -1],

and [ -169, ] separately. It is determined whether at least a part of data in [ -171,

-2] meets the preset condition , it is determined whether at least a part of data in [ -172,

-3] meets the preset condition , it is determined whether at least a part of data in [ -173,

-4] meets the preset condition , it is determined whether at least a part of data in [ -174,5

-5] meets the preset condition , it is determined whether at least a part of data in [ -175,

-6] meets the preset condition , it is determined whether at least a part of data in [ -176,

-7] meets the preset condition , it is determined whether at least a part of data in [ -177,

-8] meets the preset condition , it is determined whether at least a part of data in [ -178,

-9] meets the preset condition , it is determined whether at least a part of data in [ -179,10

-10] meets the preset condition , it is determined whether at least a part of data in [

-170, -1] meets the preset condition , and it is determined whether at least a part of data in

[ -169, ] meets the preset condition . When it is determined that the at least a part of

data in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset15

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at20

least a part of data in the window meets the preset condition , and the at least a part of

data in the window meets the preset condition , the current potential dividing point is

a data stream dividing point. When the at least a part of data in any window of the 11 windows does

not meet the corresponding preset condition, as shown in FIG. 24, that the at least a part of data in

[ -169, ] does not meet the preset condition , 11 bytes are skipped from a point25

along a direction of searching for a data stream dividing point is used as an example for description.

As shown in FIG. 24, when it is determined that does not meet the preset condition , from

that serves as a start point, N bytes are skipped along the direction of searching for a data stream

dividing point, where the N bytes are not greater than ‖ ‖+ (‖ ‖). In this
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embodiment, N=7, and a next potential dividing point is obtained at an end position of a 7th byte.

For differentiation from the potential dividing point , the new potential dividing point is

represented as here. According to the rule preset on the deduplication server 103, for the

potential dividing point , 11 windows [ - , + ] are determined, and are [

-171, -2], [ -172, -3], [ -173, -4], [ -174, -5], [ -175,5

-6], [ -176, -7], [ -177, -8], [ -178, -9], [ -179, -10],

[ -170, -1], and [ -169, ] separately. It is determined whether at least a part of

data in [ -171, -2] meets the preset condition , it is determined whether at least a part

of data in [ -172, -3] meets the preset condition , it is determined whether at least a

part of data in [ -173, -4] meets the preset condition , it is determined whether at least10

a part of data in [ -174, -5] meets the preset condition , it is determined whether at

least a part of data in [ -175, -6] meets the preset condition , it is determined whether

at least a part of data in [ -176, -7] meets the preset condition , it is determined

whether at least a part of data in [ -177, -8] meets the preset condition , it is

determined whether at least a part of data in [ -178, -9] meets the preset condition , it15

is determined whether at least a part of data in [ -179, -10] meets the preset condition ,

it is determined whether at least a part of data in [ -170, -1] meets the preset condition

and it is determined whether at least a part of data in [ -169, ] meets the preset

condition . Certainly, in this embodiment of the present invention, the rule is also followed

when it is determined whether the potential dividing point is a data stream dividing point,20

specific implementation is not described again, and reference may be made to the description of

determining the potential dividing point . When it is determined that the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at25

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window
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meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , and the at least a part of

data in the window meets the preset condition , the current potential dividing point

is a data stream dividing point, and data between and forms 1 data chunk. Meanwhile, a5

minimum chunk size of 4 KB is skipped in a manner the same as that of to obtain a next

potential dividing point, and according to the rule preset on the deduplication server 103, it is

determined whether the next potential dividing point is a data stream dividing point. When it is

determined that the potential dividing point is not a data stream dividing point, a next potential

dividing point is obtained in a manner the same as that of , and it is determined, according to the10

rule preset on the deduplication server 103 and the foregoing method, whether the next potential

dividing point is a data stream dividing point. When no data stream dividing point is found after a

set maximum data chunk is exceeded, an end position of the maximum data chunk serves as a

forced dividing point. Certainly, implementation of the method is restricted by a length of the

maximum data chunk and a size of a file forming the data stream, which is not described herein15

again.

[0174] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 25, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 windows [ - , + ] and a preset

condition corresponding to the window [ - , + ], where x indicates consecutive20

natural numbers from 1 to 11. =166, =3; =167, =2; =168, =1; =169,

=0; =170, =-1; =171, =-2; =172, =-3; =173, =-4; =174, =-5;

=175, =-6; =176, =-7. = = = = = = = = = = , and 11

windows are [k-166, k+3], [k-167, k+2], [k-168, k+1], [k-169, k], [k-170, k-1],

[k-171, k-2], [k-172, k-3], [k-173, k-4], [k-174, k-5], [k-175, k-6], and25

[k-176, k-7] separately. is a data stream dividing point, and a direction of searching for a data

stream dividing point shown in FIG. 25 is from left to right. After a minimum data chunk of 4 KB is

skipped from the data stream dividing point , an end position of the minimum data chunk of 4

KB serves as a next potential dividing point . In this embodiment, according to the rule preset on

the deduplication server 103, for the potential dividing point , 11 windows [k- , k+ ]30
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and the preset condition corresponding to the window [k- , k+ ] are determined,

where x indicates consecutive natural numbers from 1 to 11 separately. In the implementation

manner shown in FIG. 25, for the potential dividing point , the 11 windows that are determined

are [ -166, +3], [ -167, +2], [ -168, +1], [ -169, ], [

-170, -1], [ -171, -2], [ -172, -3], [ -173, -4], [ -174, -5],5

[ -175, -6], and [ -176, -7] separately. It is determined whether at least a part of

data in [ -166, +3] meets the preset condition , it is determined whether at least a part

of data in [ -167, +2] meets the preset condition , it is determined whether at least a

part of data in [ -168, +1] meets the preset condition , it is determined whether at least

a part of data in [ -169, ] meets the preset condition , it is determined whether at least10

a part of data in [ -170, -1] meets the preset condition , it is determined whether at least

a part of data in [ -171, -2] meets the preset condition , it is determined whether at

least a part of data in [ -172, -3] meets the preset condition , it is determined

whether at least a part of data in [ -173, -4] meets the preset condition , it is

determined whether at least a part of data in [ -174, -5] meets the preset condition , it15

is determined whether at least a part of data in [ -175, -6] meets the preset condition ,

and it is determined whether at least a part of data in [ -176, -7] meets the preset condition

. When it is determined that the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in20

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window25

meets the preset condition , and the at least a part of data in the window meets the preset

condition , the current potential dividing point is a data stream dividing point. When the at

least a part of data in any window of the 11 windows does not meet the corresponding preset
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condition, for example, [ -172, -3] shown in FIG. 26, N bytes are skipped from the

potential dividing point along the direction of searching for a data stream dividing point, where

the N bytes are not greater than ‖ ‖+ (‖ ‖). In an implementation manner shown in

FIG. 26, the N bytes which are skipped are not greater than 185 bytes, and in this embodiment, N=5,

so as to obtain a new potential dividing point. For differentiation from the potential dividing point5

, the new potential dividing point is represented as here. According to the rule preset on the

deduplication server 103 in the implementation manner shown in FIG. 25, for the potential dividing

point , 11 windows are determined, and are [ -166, +3], [ -167, +2],

[ -168, +1], [ -169, ], [ -170, -1], [ -171, -2], [ -172,

-3], [ -173, -4], [ -174, -5], [ -175, -6], and [ -176,10

-7] separately. It is determined whether at least a part of data in [ -166, +3] meets the

preset condition , it is determined whether at least a part of data in [ -167, +2] meets

the preset condition , it is determined whether at least a part of data in [ -168, +1]

meets the preset condition , it is determined whether at least a part of data in [ -169, ]

meets the preset condition , it is determined whether at least a part of data in [ -170,15

-1] meets the preset condition , it is determined whether at least a part of data in [ -171,

-2] meets the preset condition , it is determined whether at least a part of data in [

-172, -3] meets the preset condition , it is determined whether at least a part of data in

[ -173, -4] meets the preset condition , it is determined whether at least a part of data in

[ -174, -5] meets the preset condition , it is determined whether at least a part of data20

in [ -175, -6] meets the preset condition , and it is determined whether at least a part

of data in [ -176, -7] meets the preset condition . Certainly, in this embodiment of

the present invention, the rule is also followed when it is determined whether the potential dividing

point is a data stream dividing point, specific implementation is not described again, and

reference may be made to the description of determining the potential dividing point . When it is25

determined that the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window
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meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset5

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point, and data between and

forms 1 data chunk. Meanwhile, a minimum chunk size of 4 KB is skipped in a manner the

same as that of to obtain a next potential dividing point, and according to the rule preset on the

deduplication server 103, it is determined whether the next potential dividing point is a data stream10

dividing point. When it is determined that the potential dividing point is not a data stream

dividing point, a next potential dividing point is obtained in a manner the same as that of , and it

is determined, according to the rule preset on the deduplication server 103 and the foregoing

method, whether the next potential dividing point is a data stream dividing point. When no data

stream dividing point is found after a set maximum data chunk is exceeded, an end position of the15

maximum data chunk serves as a forced dividing point.

[0175] On the basis of the search for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 27, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 windows [k- , k+ ] and a preset

condition corresponding to the window [k- , k+ ], where x indicates consecutive20

natural numbers from 1 to 11. =169, =0; =170, =-1; =171, =-2; =172,

=-3; =173, =-4; =174, =-5; =175, =-6; =176, =-7; =177, =-8;

=168, =1; =179, =3. = = = = = = = = = ≠ , and 11

windows are [k-169, k], [k-170, k-1], [k-171, k-2], [k-172, k-3], [k-173, k-4],

[k-174, k-5], [k-175, k-6], [k-176, k-7], [k-177, k-8], [k-168, k+1], and25

[k-179, k+3] separately. is a data stream dividing point, and a direction of searching for a data

stream dividing point shown in FIG. 27 is from left to right. After a minimum data chunk of 4 KB is

skipped from the data stream dividing point , an end position of the minimum data chunk of 4

KB serves as a next potential dividing point . In this embodiment, according to the rule preset on
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the deduplication server 103, for the potential dividing point , a window [ - , + ]

is determined, where x indicates consecutive natural numbers from 1 to 11 separately. In the

implementation manner shown in FIG. 27, for the potential dividing point , 11 windows that are

determined are [ -169, ], [ -170, -1], [ -171, -2], [ -172, -3],

[ -173, -4], [ -174, -5], [ -175, -6], [ -176, -7], [ -177,5

-8], [ -168, +1], and [ -179, +3] separately. It is determined whether at least a

part of data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -170, -1] meets the preset condition , it is determined whether at least

a part of data in [ -171, -2] meets the preset condition , it is determined whether at least

a part of data in [ -172, -3] meets the preset condition , it is determined whether at10

least a part of data in [ -173, -4] meets the preset condition , it is determined whether at

least a part of data in [ -174, -5] meets the preset condition , it is determined whether

at least a part of data in [ -175, -6] meets the preset condition , it is determined

whether at least a part of data in [ -176, -7] meets the preset condition , it is

determined whether at least a part of data in [ -177, -8] meets the preset condition , it15

is determined whether at least a part of data in [ -168, +1] meets the preset condition ,

and it is determined whether at least a part of data in [ -179, +3] meets the preset

condition . When it is determined that the at least a part of data in the window meets the

preset condition , the at least a part of data in the window meets the preset condition ,

the at least a part of data in the window meets the preset condition , the at least a part of20

data in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window25

meets the preset condition , and the at least a part of data in the window meets the preset

condition , the current potential dividing point is a data stream dividing point. When it is

determined that the at least a part of data in the window does not meet the preset condition
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, 1 byte is skipped from the potential dividing point along the direction of searching for a

data stream dividing point, so as to obtain a new potential dividing point. For differentiation from

the potential dividing point , the new potential dividing point is represented as here. When

the at least a part of data in any window the the 10 windows , , , , , ,

, , , and does not meet the corresponding preset condition, for example,5

[ -172, -3] shown in FIG. 28, N bytes are skipped from the point along the direction of

searching for a data stream dividing point, where the N bytes are not greater than ‖ ‖+

(‖ ‖). In an implementation manner shown in FIG. 28, the N bytes that are skipped are not

greater than 182 bytes, and in this embodiment, N=6, so as to obtain a new potential dividing point.

For differentiation from the potential dividing point , the new potential dividing point is10

represented as here. According the rule preset on the deduplication server 103 in the

implementation manner shown in FIG. 27, windows determined for the potential dividing point

are [ -169, ], [ -170, -1], [ -171, -2], [ -172, -3], [

-173, -4], [ -174, -5], [ -175, -6], [ -176, -7], [ -177,

-8], [ -168, +1], and [ -179, +3] separately. It is determined whether at least a15

part of data in [ -169, ] meets the preset condition , it is determined whether at least a

part of data in [ -170, -1] meets the preset condition , it is determined whether at least

a part of data in [ -171, -2] meets the preset condition , it is determined whether at

least a part of data in [ -172, -3] meets the preset condition , it is determined whether

at least a part of data in [ -173, -4] meets the preset condition , it is determined20

whether at least a part of data in [ -174, -5] meets the preset condition , it is

determined whether at least a part of data in [ -175, -6] meets the preset condition , it

is determined whether at least a part of data in [ -176, -7] meets the preset condition ,

it is determined whether at least a part of data in [ -177, -8] meets the preset condition

, it is determined whether at least a part of data in [ -168, +1] meets the preset25

condition , and it is determined whether at least a part of data in [ -179, +3] meets

the preset condition . Certainly, in this embodiment of the present invention, the rule is also

followed when it is determined whether the potential dividing point is a data stream dividing
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point, specific implementation is not described again, and reference may be made to the description

of determining the potential dividing point . When it is determined that the at least a part of data

in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at5

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , and the at least a part of10

data in the window meets the preset condition , the current potential dividing point

is a data stream dividing point, and data between and forms 1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of to obtain a next

potential dividing point, and according to the rule preset on the deduplication server 103, it is

determined whether the next potential dividing point is a data stream dividing point. When it is15

determined that the potential dividing point is not a data stream dividing point, a next potential

dividing point is obtained in a manner the same as that of , and it is determined, according to the

rule preset on the deduplication server 103 and the foregoing method, whether the next potential

dividing point is a data stream dividing point. When no data stream dividing point is found after a

set maximum data chunk is exceeded, an end position of the maximum data chunk serves as a20

forced dividing point.

[0176] On the basis of the searching for a data stream dividing point shown in FIG. 3, in an

implementation manner shown in FIG. 29, a rule is preset on a deduplication server 103, where the

rule is: for a potential dividing point , determining 11 windows [ - , + ] and a

preset condition corresponding to the window [ - , + ], where x indicates25

consecutive natural numbers from 1 to 11 separately, where a probability that at least a part of data

in the window [ - , + ] meets a preset condition is 1/2. =169, =0; =171,

=-2; =173, =-4; =175, =-6; =177, =-8; =179, =-10; =181,

=-12; =183, =-14; =185, =-16; =187, =-18; =189, =-20. = =
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= = = = = = = = , and the 11 windows are [k-169, k], [k-171, k-2],

[k-173, k-4], [k-175, k-6], [k-177, k-8], [k-179, k-10], [k-181, k-12],

[k-183, k-14], [k-185, k-16], [k-187, k-18], and [k-189, k-20] separately. is a

data stream dividing point, and a direction of searching for a data stream dividing point shown in

FIG. 29 is from left to right. After a minimum data chunk of 4 KB is skipped from the data stream5

dividing point , an end position of the minimum data chunk of 4 KB serves as a next potential

dividing point , and a point is determined for the potential dividing point . In this

embodiment, according to the rule preset on the deduplication server 103, x indicates consecutive

natural numbers from 1 to 11 separately. In the implementation manner shown in FIG. 29,

according to the preset rule, 11 windows determined for the potential dividing point are10

[ -169, ], [ -171, -2], [ -173, -4], [ -175, -6], [ -177, -8],

[ -179, -10], [ -181, -12], [ -183, -14], [ -185, -16], [

-187, -18], and [ -189, -20] separately. It is determined whether at least a part of data

in [ -169, ] meets the preset condition , it is determined whether at least a part of data

in [ -171, -2] meets the preset condition , it is determined whether at least a part of15

data in [ -173, -4] meets the preset condition , it is determined whether at least a part of

data in [ -175, -6] meets the preset condition , it is determined whether at least a part

of data in [ -177, -8] meets the preset condition , it is determined whether at least a part

of data in [ -179, -10] meets the preset condition , it is determined whether at least a

part of data in [ -181, -12] meets the preset condition , it is determined whether at least20

a part of data in [ -183, -14] meets the preset condition , it is determined whether at

least a part of data in [ -185, -16] meets the preset condition , it is determined whether

at least a part of data in [ -187, -18] meets the preset condition , and it is determined

whether at least a part of data in [ -189, -20] meets the preset condition . When it is

determined that the at least a part of data in the window meets the preset condition , the at25

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at
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least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point. When the at least a part of5

data in any window of the 11 windows does not meet the corresponding preset condition, for

example, as shown in FIG. 30, the at least a part of data in [ -175, -6] does not meet the

preset condition , a next potential dividing point is selected. For differentiation from the

potential dividing point , the next potential dividing point is represented as here, where

is located on the right of , and a distance between and is 1 byte. As shown in FIG. 30,10

according to the rule preset for the deduplication server 103, for the potential dividing point , 11

windows are determined, and are [ -169, ], [ -171, -2], [ -173, -4],

[ -175, -6], [ -177, -8], [ -179, -10], [ -181, -12], [

-183, -14], [ -185, -16], [ -187, -18], and [ -189, -20]

separately, where = = = = = = = = = = . It is determined whether at15

least a part of data in [ -169, ] meets the preset condition , it is determined whether at

least a part of data in [ -171, -2] meets the preset condition , it is determined whether

at least a part of data in [ -173, -4] meets the preset condition , it is determined

whether at least a part of data in [ -175, -6] meets the preset condition , it is

determined whether at least a part of data in [ -177, -8] meets the preset condition , it20

is determined whether at least a part of data in [ -179, -10] meets the preset condition ,

it is determined whether at least a part of data in [ -181, -12] meets the preset condition

, it is determined whether at least a part of data in [ -183, -14] meets the preset

condition , it is determined whether at least a part of data in [ -185, -16] meets the

preset condition , it is determined whether at least a part of data in [ -187, -18] meets25

the preset condition , and it is determined whether at least a part of data in [ -189,

-20] meets the preset condition . When it is determined that the at least a part of data in the

7iW 7C

8iW 8C 9iW

9C 10iW

10C 11iW 11C

ik

4iW ik ik

4C

ik jk jk

ik jk ik

jk

1jW jk jk 2jW jk jk 3jW jk jk

4jW jk jk 5jW jk jk 6jW jk jk 7jW jk jk 8jW jk

jk 9jW jk jk 10jW jk jk 11jW jk jk

1C 2C 3C 4C 5C 6C 7C 8C 9C 10C 11C

1jW jk jk 1C

2jW jk jk 2C

3jW jk jk 3C

4jW jk jk 4C

5jW jk jk 5C

6jW jk jk 6C

7jW jk jk

7C 8jW jk jk

8C 9jW jk jk

9C 10jW jk jk

10C 11jW jk jk

11C



115

window meets the preset condition , the at least a part of data in the window meets

the preset condition , the at least a part of data in the window meets the preset condition

, the at least a part of data in the window meets the preset condition , the at least a part

of data in the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset5

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream

dividing point. When it is determined that the at least a part of data in any window of the windows10

, , , , , , , , , , and does not meet a preset

condition, for example, as shown in FIG. 31, when the at least a part of data in [ -173, -4]

does not meet the preset condition , is located on the right of and N bytes are skipped

from along the direction of searching for a data stream dividing point, where the N bytes are

not greater than ‖ ‖+ (‖ ‖). In the implementation manner shown in FIG. 28, the N15

bytes are not greater than 195 bytes, and in this embodiment, N=15, so as to obtain a next potential

dividing point. For differentiation from the potential dividing points and , the next potential

dividing point is represented as . According to the rule preset for the deduplication server 103 in

the implementation manner in FIG. 29, for the potential dividing point , 11 windows are

determined, and are [ -169, ], [ -171, -2], [ -173, -4], [ -175,20

-6], [ -177, -8], [ -179, -10], [ -181, -12], [ -183, -14],

[ -185, -16], [ -187, -18], and [ -189, -20] separately. It is determined

whether at least a part of data in [ -169, ] meets the preset condition , it is determined

whether at least a part of data in [ -171, -2] meets the preset condition , it is

determined whether at least a part of data in [ -173, -4] meets the preset condition , it25

is determined whether at least a part of data in [ -175, -6] meets the preset condition ,

it is determined whether at least a part of data in [ -177, -8] meets the preset condition ,

it is determined whether at least a part of data in [ -179, -10] meets the preset condition
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, it is determined whether at least a part of data in [ -181, -12] meets the preset

condition , it is determined whether at least a part of data in [ -183, -14] meets the

preset condition , it is determined whether at least a part of data in [ -185, -16] meets

the preset condition , it is determined whether at least a part of data in [ -187, -18]

meets the preset condition , and it is determined whether at least a part of data in [ -189,5

-20] meets the preset condition . When it is determined that the at least a part of data in the

window meets the preset condition , the at least a part of data in the window meets

the preset condition , the at least a part of data in the window meets the preset condition

, the at least a part of data in the window meets the preset condition , the at least a part

of data in the window meets the preset condition , the at least a part of data in the window10

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , and the at least a part of data in the window

meets the preset condition , the current potential dividing point is a data stream15

dividing point. When the at least a part of data in any window of the windows , , ,

, , , , , , , and does not meet a preset condition, a next

potential dividing point is selected. For differentiation from the potential dividing points , ,

and , the next potential dividing point is represented as , where is located on the right of

, and a distance between and is 1 byte. According to the rule preset for the deduplication20

server 103 in the embodiment shown in FIG. 29, 11 windows determined for the potential dividing

point are [ -169, ], [ -171, -2], [ -173, -4], [ -175,

-6], [ -177, -8], [ -179, -10], [ -181, -12], [ -183,

-14], [ -185, -16], [ -187, -18], and [ -189, -20] separately.

It is determined whether at least a part of data in [ -169, ] meets the preset condition ,25

it is determined whether at least a part of data in [ -171, -2] meets the preset condition

, it is determined whether at least a part of data in [ -173, -4] meets the preset

condition , it is determined whether at least a part of data in [ -175, -6] meets the
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preset condition , it is determined whether at least a part of data in [ -177, -8] meets

the preset condition , it is determined whether at least a part of data in [ -179, -10]

meets the preset condition , it is determined whether at least a part of data in [ -181,

-12] meets the preset condition , it is determined whether at least a part of data in [

-183, -14] meets the preset condition , it is determined whether at least a part of data in5

[ -185, -16] meets the preset condition , it is determined whether at least a part of

data in [ -187, -18] meets the preset condition , and it is determined whether at

least a part of data in [ -189, -20] meets the preset condition . When it is

determined that the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in10

the window meets the preset condition , the at least a part of data in the window

meets the preset condition , the at least a part of data in the window meets the preset

condition , the at least a part of data in the window meets the preset condition , the at

least a part of data in the window meets the preset condition , the at least a part of data in

the window meets the preset condition , the at least a part of data in the window15

meets the preset condition , the at least a part of data in the window meets the preset

condition , and the at least a part of data in the window meets the preset condition ,

the current potential dividing point is a data stream dividing point. When the at least a part of

data in any window does not meet a preset condition, skipping is executed according to the solution

described above to obtain a next potential dividing point, and it is determined whether the next20

potential dividing point is a data stream dividing point.

[0177] An embodiment of the present invention provides a method for determining whether at

least a part of data in a window [ - , + ] meets a preset condition zC . In this

embodiment, it is determined, by using a random function, whether the at least a part of data in the

window [ - , + ] meets the preset condition , and the implementation manner25

shown in FIG. 21 is used as an example. According to a rule preset on a deduplication server 103, a

window [ -169, ] is determined for a potential dividing point , and it is determined

whether at least a part of data in [ -169, ] meets a preset condition . As shown in FIG.

32, represents the window [ -169, ], and 5 bytes are selected to determine whether
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the at least a part of data in [ -169, ] meets the preset condition . In FIG. 32, " "

represents 1 selected byte, and there are 42 bytes between two adjacent selected bytes. The selected

5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to increase

randomness. Each byte thereof is formed by 8 bits, which are denoted as , ..., and ,

representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits5

corresponding to the 255 bytes may be represented as: , where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, and a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the 255 bytes, and may be represented as:

. A large quantity of random numbers is selected to form a matrix.10

Once being formed, the matrix formed by the random numbers remains unchanged. For example,

255*8 random numbers are selected from random numbers that follow specific distribution (normal

distribution is used as an example here) to form a matrix R: , where

random numbers of an mth row of the matrix and an mth row of the matrix R are multiplied

and products are added to obtain a value, which is specifically represented as = * +15

* +...+ * . , , ..., and are obtained according to the method, and a

quantity K of values meeting a specific condition (being greater than 0 is used as an example here)

among , , ..., and is counted. Because the matrix R follows normal distribution,

still follows normal distribution as the matrix R does. According to a probability theory, a

probability that a random number in normal distribution is greater than 0 is 1/2; a probability that20

each value among , , ..., and is greater than 0 is 1/2, and therefore, K meets

binomial distribution: . According to a counting result, it is
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determined whether the quantity K of values greater than 0 among , , ..., and is an

even number; a probability that a random number in binomial distribution is an even number is 1/2,

and therefore, K meets a condition with a probability of 1/2. When K is an even number, it indicates

that the at least a part of data in [ -169, ] meets the preset condition . When K is an odd

number, it indicates that the at least a part of data in [ -169, ] does not meet the preset5

condition . here refers to that the quantity K, which is obtained according to the foregoing

manner, of values greater than 0 among , , ..., and is an even number. In the

implementation manner shown in FIG. 21, for [ -169, ], [ -170, -1], [ -171,

-2], [ -172, -3], [ -173, -4], [ -174, -5], [ -175, -6], [

-176, -7], [ -177, -8], [ -178, -9], and [ -179, -10], the windows are10

the same in size, that is, all the windows have a size of 169 bytes, and meanwhile, manners of

determining whether at least a part of data in a window meets a preset condition are also the same.

For details, refer to the foregoing description of determining whether the at least a part of data in

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 32, " " represents 1

byte selected when it is determined whether at least a part of data in the window [ -170, -1]15

meets a preset condition , and there are 42 bytes between two adjacent selected bytes. Selected 5

bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to increase randomness.

Each byte thereof is formed by 8 bits, which are denoted as , ..., and , representing the 1st

bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits corresponding to the 255 bytes

may be represented as: , where when =1, =1, and when20

=0, =-1, where represents any one of , ..., and , and a matrix is obtained

according to a conversion relationship between and from the bits corresponding to the

255 bytes, and may be represented as: . A manner of determining

whether at least a part of data in [ -169, ] meets a preset condition is the same as a manner

of determining whether at least a part of data in the window [ -170, -1] meets a preset25
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condition; therefore the matrix R is used: , and random numbers of an

mth row of the matrix and the mth row of the matrix R are multiplied and products are added

to obtain a value, which is specifically represented as = * + * +...+ * .

, , ..., and are obtained according to the method, and a quantity K of values meeting a

specific condition (being greater than 0 is used as an example here) among , , ..., and5

is counted. Because the matrix R follows normal distribution, still follows normal distribution

as the matrix R does. According to the probability theory, the probability that a random number in

normal distribution is greater than 0 is 1/2; a probability that each value among , , ..., and

is greater than 0 is 1/2, and therefore, K meets binomial distribution:

. According to a counting result, it is determined whether10

the quantity K of values greater than 0 among , , ..., and is an even number; the

probability that a random number in binomial distribution is an even number is 1/2, and therefore,

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at

least a part of data in [ -170, -1] meets the preset condition . When K is an odd number,

it indicates that the at least a part of data in [ -170, -1] does not meet the preset condition15

. here refers to that the quantity K, which is obtained according to the foregoing manner, of

values greater than 0 among , , ..., and is an even number. In the implementation

manner shown in FIG. 21, the at least a part of data in [ -170, -1] meets the preset

condition .

[0178] Therefore, as shown in FIG. 32, " " represents 1 byte selected when it is determined20

whether at least a part of data in the window [ -171, -2] meets a preset condition , and

there are 42 bytes between two adjacent selected bytes. Selected 5 bytes of data are used repeatedly

51 times to obtain 255 bytes in total, so as to increase randomness. Then, the method for

determining whether at least a part of data in the windows [ -169, ] and [ -170,

-1] meets a preset condition is used to determine whether at least data in [ -171, -2] meets25

the preset condition . In the implementation manner shown in FIG. 21, the at least a part of data
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in [ -171, -2] meets the preset condition. As shown in FIG. 32, " " represents 1 byte

selected when it is determined whether at least a part of data in the window [ -172, -3]

meets a preset condition , and there are 42 bytes between two adjacent selected bytes. Selected 5

bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to increase randomness.

Then, the method for determining whether at least a part of data in the windows [ -169, ],5

[ -170, -1], and [ -171, -2] meets a preset condition is used to determine whether

the at least a part of data in [ -172, -3] meets the preset condition . In the

implementation manner shown in FIG. 21, the at least a part of data in [ -172, -3] meets

the preset condition . As shown in FIG. 32, " " represents 1 byte selected when it is

determined whether at least a part of data in the window [ -173, -4] meets a preset10

condition , and there are 42 bytes between two adjacent selected bytes. Selected 5 bytes of data

are used repeatedly 51 times to obtain 255 bytes in total, so as to increase randomness. Then, the

method for determining whether at least a part of data in the windows [ -169, ], [

-170, -1], [ -171, -2], and [ -172, -3] meets a preset condition is used to

determine whether the at least data in [ -173, -4] meets the preset condition . In the15

implementation manner shown in FIG. 21, the at least a part of data in [ -173, -4] does not

meet the preset condition .

[0179] When the at least a part of data in [ -173, -4] does not meet the preset condition

, 7 bytes are skipped from a point along a direction of searching for a data stream dividing

point, and a next potential dividing point is obtained at an end position of a 7th byte. As shown20

in FIG. 22, according to the rule preset for the deduplication server 103, a window [ -169,

] is determined for the potential dividing point . A manner of determining whether at least a

part of data in the window [ -169, ] meets the preset condition is the same as a

manner of determining whether at least a part of data in the window [ -169, ] meets the

preset condition . Therefore, as shown in FIG. 33, represents a window, and 5 bytes are25

selected to determine whether the at least a part of data in the window meets the preset condition

. In FIG. 33, " " represents 1 selected byte, and there are 42 bytes between two adjacent

selected bytes. The selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total,
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so as to increase randomness. Each byte thereof is formed by 8 bits, which are denoted as , ...,

and , representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

corresponding to the 255 bytes may be represented as: , where when

=1, =1, and when =0, =-1, where represents any one of , ...,

and , and a matrix is obtained according to a conversion relationship between and5

from the bits corresponding to the 255 bytes, and may be represented as:

. A manner of determining whether at least a part of data in the

window meets a preset condition is the same as a manner of determining whether at least a part of

data in the window [ -169, ] meets a preset condition. Therefore the matrix R is used:

, and random numbers of an mth row of the matrix and the mth row10

of the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * . , , ..., and are

obtained according to the method, and a quantity K of values meeting a specific condition (being

greater than 0 is used as an example here) among , , ..., and is counted. Because

the matrix R follows normal distribution, still follows normal distribution as the matrix R15

does. According to the probability theory, the probability that a random number in normal

distribution is greater than 0 is 1/2; a probability that each value among , , ..., and

is greater than 0 is 1/2, and therefore K meets binomial distribution:

. According to a counting result, it is determined whether

the quantity K of values greater than 0 among , , ..., and is an even number; the20

probability that a random number in binomial distribution is an even number is 1/2, and therefore,

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at
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least a part of data in [ -169, ] meets the preset condition . When K is an odd number,

it indicates that the at least a part of data in [ -169, ] does not meet the preset condition

.

[0180] A manner of determining whether at least a part of data in [ -170, -1] meets the

preset condition is the same as a manner of determining whether at least a part of data in5

[ -170, -1] meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1

byte selected when it is determined whether the at least a part of data in the window [ -170,

-1] meets the preset condition , and there are 42 bytes between two adjacent selected bytes.

Selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytes in total, so as to increase

randomness. Each byte thereof is formed by 8 bits, which are denoted as , ..., and ,10

representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

corresponding to the 255 bytes may be represented as: , where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, and a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the 255 bytes, and may be represented as:15

. A manner of determining whether at least a part of data in the window

[ -170, -1] meets the preset condition is the same as a manner of determining whether

at least a part of data in [ -170, -1] meets the preset condition , and therefore the

matrix R is still used: . Random numbers of an mth row of the matrix

and the mth row of the matrix R are multiplied and products are added to obtain a value, which is20

specifically represented as = * + * +...+ * . , , ..., and
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are obtained according to the method, and a quantity K of values meeting a specific

condition (being greater than 0 is used as an example here) among , , ..., and is

counted. Because the matrix R follows normal distribution, still follows normal distribution

as the matrix R does. According to the probability theory, the probability that a random number in

normal distribution is greater than 0 is 1/2; a probability that each value among , , ..., and5

is greater than 0 is 1/2, and therefore K meets binomial distribution:

. According to a counting result, it is determined whether

the quantity K of values greater than 0 among , , ..., and is an even number; the

probability that a random number in binomial distribution is an even number is 1/2, and therefore,

K meets a condition with a probability of 1/2. When K is an even number, it indicates that the at10

least a part of data in meets the preset condition . When K is an odd number, it indicates that the

at least a part of data in [ -170, -1] does not meet the preset condition . Similarly, a

manner of determining whether at least a part of data in [ -171, -2] meets the preset

condition is the same as a manner of determining whether at least a part of data in [

-171, -2] meets the preset condition . Similarly, it is determined whether at least a part of15

data in [ -172, -3] meets the preset condition , it is determined whether at least a part

of data in [ -173, -4] meets the preset condition , it is determined whether at least a

part of data in [ -174, -5] meets a preset condition , it is determined whether at least a

part of data in [ -175, -6] meets a preset condition , it is determined whether at least a

part of data in [ -176, -7] meets a preset condition , it is determined whether at least a20

part of data in [ -177, -8] meets a preset condition , it is determined whether at least a

part of data in [ -178, -9] meets a preset condition , and it is determined whether at

least a part of data in [ -179, -10] meets a preset condition , which are not described

herein again.

[0181] In this embodiment, it is determined, by using a random function, whether at least a part25

of data in a window [ - , + ] meets a preset condition zC . The implementation

manner shown in FIG. 21 is still used as an example. According to a rule preset on a deduplication

server 103, a window [ -169, ] is determined for a potential dividing point , and it is
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determined whether at least a part of data in [ -169, ] meets the preset condition . As

shown in FIG. 32, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition . In

FIG. 32, " " represents 1 selected byte, and there are 42 bytes between two adjacent selected

bytes " ". In one implementation manner, a hash function is used to calculate the selected 5 bytes,5

and values obtained by means of calculation by using the hash function are in fixed and even

distribution. If a value obtained by means of calculation by using the hash function is an even

number, it is determined that the at least a part of data in [ -169, ] meets the preset

condition . That is, represents that a value obtained according to the foregoing manner and

by means of calculation by using the hash function is an even number. Therefore, a probability10

whether at least a part of data in [ -169, ] meets a preset condition is 1/2. In the

implementation manner shown in FIG. 21, it is determined, by using a hash function, whether at

least a part of data in [ -170, -1] meets a preset condition , whether at least a part of

data in [ -171, -2] meets a preset condition , whether at least a part of data in [

-172, -3] meets a preset condition , and whether at least a part of data in [ -173, -4]15

meets a preset condition . For specific implementation, reference may be made to the description

of the manner of determining, by using a hash function, whether at least a part of data in [

-169, ] meets the preset condition in the implementation manner shown in FIG. 21, which is

not described herein again.

[0182] When the at least a part of data in [ -173, -4] does not meet the preset condition20

, 7 bytes are skipped from the potential dividing point along a direction of searching for a

data stream dividing point, and a current potential dividing point is obtained at an end position

of a 7th byte. As shown in FIG. 22, according to the rule preset for the deduplication server 103, a

window [ -169, ] is determined for the potential dividing point . A manner of

determining whether at least a part of data in the window [ -169, ] meets the preset25

condition is the same as a manner of determining whether at least a part of data in the window

[ -169, ] meets the preset condition . Therefore, as shown in FIG. 33, represents

the window [ -169, ], and 5 bytes are selected to determine whether the at least a part of

data in [ -169, ] meets the preset condition . In FIG. 33, " " represents 1 selected
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byte, and there are 42 bytes between two adjacent selected bytes " ". The 5 bytes selected from

the window [ -169, ] are calculated by using a hash function. If an obtained value is an

even number, the at least a part of data in [ -169, ] meets the preset condition . In FIG.

33, a manner of determining whether at least a part of data in [ -170, -1] meets the preset

condition is the same as a manner of determining whether at least a part of data in [5

-170, -1] meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1

byte selected when it is determined whether the at least a part of data in the window [ -170,

-1] meets the preset condition , and there are 42 bytes between two adjacent selected bytes "

". Selected 5 bytes are calculated by using a hash function. If an obtained value is an even

number, the at least a part of data in [ -170, -1] meets the preset condition . In FIG.10

33, a manner of determining whether at least a part of data in [ -171, -2] meets the preset

condition is the same as a manner of determining whether at least a part of data in [

-171, -2] meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1 byte

selected when it is determined whether the at least a part of data in the window [ -171, -2]

meets the preset condition , and there are 42 bytes between two adjacent selected bytes " ".15

Selected 5 bytes are calculated by using a hash function. If an obtained value is an even number, the

at least a part of data in [ -171, -2] meets the preset condition . In FIG. 33, a manner

of determining whether at least a part of data in [ -172, -3] meets the preset condition

and a manner of determining whether at least a part of data in the window [ -172, -3]

meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1 byte selected20

when it is determined whether the at least a part of data in the window [ -172, -3] meets

the preset condition , and there are 42 bytes between two adjacent selected bytes " ".

Selected 5 bytes are calculated by using a hash function. If an obtained value is an even number, the

at least a part of data in [ -172, -3] meets the preset condition . According to the

foregoing method, it is determined whether at least a part of data in [ -173, -4] meets the25

preset condition , it is determined whether at least a part of data in [ -174, -5] meets a

preset condition , it is determined whether at least a part of data in [ -175, -6] meets a

1jW jk jk

1jW jk jk 1C

2iW ik ik

2C 2jW jk

jk 2C

2jW jk

jk 2C

2jW jk jk 2C

3iW ik ik

3C 3jW jk

jk 3C

3jW jk jk

3C

3jW jk jk 3C

4jW jk jk 4C

4iW ik ik

4C

4jW jk jk

4C

4jW jk jk 4C

5jW jk jk

5C 6jW jk jk

6C 7jW jk jk



127

preset condition , it is determined whether at least a part of data in [ -176, -7] meets a

preset condition , it is determined whether at least a part of data in [ -177, -8] meets a

preset condition , it is determined whether at least a part of data in [ -178, -9] meets a

preset condition , and it is determined whether at least a part of data in [ -179, -10]

meets a preset condition , which are not described herein again.5

[0183] In this embodiment, it is determined, by using a random function, whether at least a part

of data in a window [ - , + ] meets a preset condition zC . The implementation

manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication

server 103, a window [ -169, ] is determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets the preset condition . As10

shown in FIG. 32, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition . In

FIG. 32, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values that are represented15

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , , , 

and form a 1*5 matrix. 256*5 random numbers are selected from random numbers that follow

binomial distribution to form a matrix R that is represented as: .

[0184] The matrix R is searched for a corresponding value according to the value of and a20

column in which is located. For example, if =36, and is located in a 1st column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =48, and

is located in a 2nd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is25

located. For example, if =26, and is located in a 3rd column, a value corresponding to
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is searched for. The matrix R is searched for a corresponding value according to the value of

and a column in which where is located. For example, if =26, and is located in a 4th

column, a value corresponding to is searched for. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For

example, if =88, and is located in a 5th column, a value corresponding to is searched5

for. = + + + + , and because the matrix R follows binomial distribution,

also follows binomial distribution. When is an even number, the at least a part of data in

[ -169, ] meets the preset condition ; when is an odd number, the at least a part of data

in [ -169, ] does not meet the preset condition . A probability that is an even

number is 1/2, and represents that that is obtained by means of calculation according to the10

foregoing manner is an even number. In the embodiment shown in FIG. 21, the at least a part of

data in [ -169, ] meets the preset condition . As shown in FIG. 32, " " represents 1

byte separately selected when it is determined whether at least a part of data in the window [

-170, -1] meets a preset condition . In FIG. 32, selected bytes are represented as sequence

numbers 170, 128, 86, 44, and 2 separately, and there are 42 bytes between two adjacent selected15

bytes. The bytes " " whose sequence numbers are 170, 128, 86, 44, and 2 are converted into

decimal values that are represented as , , , , and respectively. Because 1 byte is

formed by 8 bits, each byte " " serves as a value, and any of , , , , and meets

0≤ ≤255. , , ,  and  form a 1*5 matrix. In this implementation manner, manners 

of determining whether at least a part of data in and meets a preset condition are the20

same, and therefore the matrix R is still used. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =66, and

is located in a 1st column, a value corresponding to is searched for. The matrix R is searched

for a corresponding value according to the value of and a column in which is located. For

example, if =48, and is located in a 2nd column, a value corresponding to is searched25

for. The matrix R is searched for a corresponding value according to the value of and a column

in which is located. For example, if =99, and is located in a 3rd column, a value

corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =26, and
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is located in a 4th column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is

located. For example, if =90, and is located in a 5th column, a value corresponding to

is searched for. = + + + + , and because the matrix R follows binomial

distribution, also follows binomial distribution. When is an even number, the at least a5

part of data in [ -170, -1] meets the preset condition ; when is an odd number, the

at least a part of data in [ -170, -1] does not meet the preset condition . A probability

that is an even number is 1/2. In the embodiment shown in FIG. 21, the at least a part of data in

[ -170, -1] meets the preset condition . By using the same rule, separately, it is

determined whether at least a part of data in [ -171, -2] meets a preset condition , it is10

determined whether at least a part of data in [ -172, -3] meets a preset condition , it is

determined whether at least a part of data in [ -173, -4] meets a preset condition , it is

determined whether at least a part of data in [ -174, -5] meets a preset condition , it is

determined whether at least a part of data in [ -175, -6] meets a preset condition , it is

determined whether at least a part of data in [ -176, -7] meets a preset condition , it is15

determined whether at least a part of data in [ -177, -8] meets a preset condition , it is

determined whether at least a part of data in [ -178, -9] meets a preset condition , and

it is determined whether at least a part of data in [ -179, -10] meets a preset condition

. In the implementation manner shown in FIG. 21, the at least a part of data in [ -173,

-4] does not meet the preset condition , 7 bytes are skipped from the potential dividing point20

along a direction of searching for a data stream dividing point, and a current potential dividing point

is obtained at an end position of a 7th byte. As shown in FIG. 22, according to the rule preset

for the deduplication server 103, a window [ -169, ] is determined for the potential

dividing point . A manner of determining whether at least a part of data in the window [

-169, ] meets the preset condition is the same as a manner of determining whether at least a25

part of data in the window [ -169, ] meets the preset condition . Therefore, as shown in

FIG. 33, represents the window [ -169, ], and it is determined whether the at least a

part of data in [ -169, ] meets the preset condition . In FIG. 33, each of bytes " "
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whose sequence numbers are 169, 127, 85, 43, and 1 represents 1 selected byte, and there are 42

bytes between two adjacent selected bytes. The bytes " " whose sequence numbers are 169, 127,

85, 43, and 1 are converted into decimal values that are represented as , , , , and

respectively. Because 1 byte is formed by 8 bits, each byte " " serves as a value, and any

 of , , , , and  meets 0≤ ≤255. , , , , and  form a 1*5 5

matrix. The manner of determining whether at least a part of data in the window [ -169, ]

meets the preset condition is the same as the manner of determining whether at least a part of

data in the window [ -169, ] meets the preset condition . Therefore, the matrix R is still

used, and is represented as: .

[0185] The matrix R is searched for a corresponding value according to the value of and a10

column in which is located. For example, if =16, and is located in a 1st column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =98, and

is located in a 2nd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is15

located. For example, if =56, and is located in a 3rd column, a value corresponding to

is searched for. The matrix R is searched for a corresponding value according to the value of

and a column in which is located. For example, if =36, and is located in a 4th

column, a value corresponding to is searched for. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For20

example, if =99, and is located in a 5th column, a value corresponding to is

searched for. = + + + + , and because the matrix R follows binomial

distribution, also follows binomial distribution. When is an even number, the at least a

part of data in [ -169, ] meets the preset condition ; when is an odd number, the

at least a part of data in [ -169, ] does not meet the preset condition . A probability25

that is an even number is 1/2.
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[0186] A manner of determining whether at least a part of data in [ -170, -1] meets the

preset condition is the same as a manner of determining whether at least a part of data in

[ -170, -1] meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1

byte selected when it is determined whether the at least a part of data in the window [ -170,

-1] meets the preset condition , and there are 42 bytes between two adjacent selected bytes.5

Selected bytes are represented as sequence numbers 170, 128, 86, 44, and 2 separately, and there are

42 bytes between two adjacent selected bytes. The bytes " " whose sequence numbers are 170,

128, 86, 44, and 2 are converted into decimal values that are represented as , , , , and

respectively. Because 1 byte is formed by 8 bits, each byte " " serves as a value, and any

of , , , , and  meets 0≤ ≤255. , , , , and  form a 1*5 matrix. 10

The matrix R the same as that used when it is determined whether the at least a part of data in the

window [ -170, -1] meets the preset condition is used. The matrix R is searched for a

corresponding value according to the value of and a column in which is located. For

example, if =210, and is located in a 1st column, a value corresponding to is

searched for. The matrix R is searched for a corresponding value according to the value of and15

a column in which is located. For example, if =156, and is located in a 2nd column, a

value corresponding to is searched for. The matrix R is searched for a corresponding value

according to the value of and a column in which is located. For example, if =144, and

is located in a 3rd column, a value corresponding to is searched for. The matrix R is

searched for a corresponding value according to the value of and a column in which is20

located. For example, if =60, and is located in a 4th column, a value corresponding to

is searched for. The matrix R is searched for a corresponding value according to the value of

and a column in which is located. For example, if =90, and is located in a 5th column,

a value corresponding to is searched for. = + + + + . The same as

the determining condition of , when is an even number, the at least a part of data in25

[ -170, -1] meets the preset condition , and when is an odd number, the at least a part

of data in [ -170, -1] does not meet the preset condition . A probability that is an

even number is 1/2.
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[0187] Similarly, a manner of determining whether at least a part of data in [ -171, -2]

meets the preset condition is the same as a manner of determining whether at least a part of

data in [ -171, -2] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -172, -3] meets the preset condition , it is determined whether

at least a part of data in [ -173, -4] meets the preset condition , it is determined5

whether at least a part of data in [ -174, -5] meets the preset condition , it is

determined whether at least a part of data in [ -175, -6] meets the preset condition , it

is determined whether at least a part of data in [ -176, -7] meets the preset condition ,

it is determined whether at least a part of data in [ -177, -8] meets the preset condition

, it is determined whether at least a part of data in [ -178, -9] meets the preset10

condition , and it is determined whether at least a part of data in [ -179, -10] meets

the preset condition , which are not described herein again.

[0188] In this embodiment, it is determined, by using a random function, whether at least a part

of data in a window [ - , + ] meets a preset condition zC . The implementation

manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication15

server 103, a window [ -169, ] is determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As

shown in FIG. 32, represent the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition . In

FIG. 32, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 120

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are converted into decimal values that are represented

as , , , , and respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any  of , , , , and  meets 0≤ ≤255. , , ,  

and form a 1*5 matrix. 256*5 random numbers are selected from random numbers that follow25

binomial distribution to form a matrix R that is represented as: . 256*5
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random numbers are selected from random numbers that follow binomial distribution to form a

matrix G that is represented as: .

[0189] According to the value of and a column in which is located, for example,

=36, and is located in a 1st column, the matrix R is searched for a value corresponding to ,

and the matrix G is searched for a value corresponding to . According to the value of and5

a column in which is located, for example, =48, and is located in a 2nd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =26, and is located in a 3rd column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to . According10

to the value of and a column in which is located, for example, =26, and is located

in a 4th column, the matrix R is searched for a value corresponding to , and the matrix G is

searched for a value corresponding to . According to the value of and a column in which

is located, for example, =88, and is located in a 5th column, the matrix R is searched for

a value corresponding to , and the matrix G is searched for a value corresponding to .15

= + + + + , and because the matrix R follows binomial distribution,

also follows binomial distribution. = + + + + , and because the matrix G

follows binomial distribution, also follows binomial distribution. When one of and

is an even number, the at least a part of data in [ -169, ] meets the preset condition ;

when both and are odd numbers, the at least a part of data in [ -169, ] does not20

meet the preset condition , and indicates that one of and obtained according to

the foregoing method is an even number. Because both and follow binomial distribution,

a probability that is an even number is 1/2, a probability that is an even number is 1/2,

and a probability that one of and is an even number is 1-1/4=3/4. Therefore, a probability

that the at least a part of data in [ -169, ] meets the preset condition is 3/4. In the25

embodiment shown in FIG. 21, the at least a part of data in [ -169, ] meets the preset
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condition . In the implementation manner shown in FIG. 21, for [ -169, ], [ -170,

-1], [ -171, -2], [ -172, -3], [ -173, -4], [ -174, -5], [

-175, -6], [ -176, -7], [ -177, -8], [ -178, -9], and [ -179,

-10], the windows are the same in size, that is, all the windows have a size of 169 bytes, and

meanwhile manners of determining whether at least a part of data in a window meets a preset5

condition are also the same. For details, refer to the foregoing description of determining whether

the at least a part of data in [ -169, ] meets the preset condition . Therefore, as shown

in FIG. 32, " " represents 1 byte separately selected when it is determined whether at least a part

of data in the window [ -170, -1] meets a preset condition . In FIG. 32, selected bytes

are represented as sequence numbers 170, 128, 86, 44, and 2 separately, and there are 42 bytes10

between two adjacent selected bytes. The bytes " " whose sequence numbers are 170, 128, 86, 44,

and 2 are converted into decimal values that are represented as , , , , and

respectively. Because 1 byte is formed by 8 bits, each byte " " serves as a value, and any of

, , ,  and  meets 0≤ ≤255. , , , , and  form a 1*5 matrix. In this 

implementation manner, manners of determining whether at least a part of data in each window15

meets a preset condition are the same, and therefore the same matrices R and G are still used.

According to the value of and a column in which is located, for example, =66, and

is located in a 1st column, the matrix R is searched for a value corresponding to , and the

matrix G is searched for a value corresponding to . According to the value of and a

column in which is located, for example, =48, and is located in a 2nd column, the20

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =99, and is located in a 3rd column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to . According

to the value of and a column in which is located, for example, =26, and is located25

in a 4th column, the matrix R is searched for a value corresponding to , and the matrix G is

searched for a value corresponding to . According to the value of and a column in which

is located, for example, =90, and is located in a 5th column, the matrix R is searched for

a value corresponding to , and the matrix G is searched for a value corresponding to .
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= + + + + , and because the matrix R follows binomial distribution,

also follows binomial distribution. = + + + + , and because the matrix G

follows binomial distribution, also follows binomial distribution. When one of and

is an even number, the at least a part of data in [ -170, -1] meets the preset condition ;

when both and are odd numbers, the at least a part of data in [ -170, -1] does5

not meet the preset condition . A probability that one of and is an even number is 3/4.

In the embodiment shown in FIG. 21, the at least a part of data in [ -170, -1] meets the

preset condition . By using the same rule, separately, it is determined whether at least a part of

data in [ -171, -2] meets a preset condition , it is determined whether at least a part of

data in [ -172, -3] meets a preset condition , it is determined whether at least a part of10

data in [ -173, -4] meets a preset condition , it is determined whether at least a part of

data in [ -174, -5] meets a preset condition , it is determined whether at least a part of

data in [ -175, -6] meets a preset condition , it is determined whether at least a part of

data in [ -176, -7] meets a preset condition , it is determined whether at least a part of

data in [ -177, -8] meets a preset condition , it is determined whether at least a part of15

data in [ -178, -9] meets a preset condition , and it is determined whether at least a

part of data in [ -179, -10] meets a preset condition . In the implementation manner

shown in FIG. 21, the at least a part of data in [ -173, -4] does not meet the preset

condition , 7 bytes are skipped from the potential dividing point along a direction of

searching for a data stream dividing point, and a current potential dividing point is obtained at20

an end position of a 7th byte. As shown in FIG. 22, according to the rule preset for the

deduplication server 103, a window [ -169, ] is determined for the potential dividing

point . A manner of determining whether at least a part of data in the window [ -169, ]

meets the preset condition is the same as a manner of determining whether at least a part of

data in the window [ -169, ] meets the preset condition . Therefore, as shown in FIG.25

33, represents the window [ -169, ], and it is determined whether the at least a part

of data in [ -169, ] meets the preset condition . In FIG. 33, each of bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 represents 1 selected byte, and there are 42 bytes
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between two adjacent selected bytes. The bytes " " whose sequence numbers are 169, 127, 85, 43,

and 1 are converted into decimal values that are represented as , , , , and

respectively. Because 1 byte is formed by 8 bits, each byte " " serves as a value, and any of

, , , , and  meets 0≤ ≤255. , , ,  and  form a 1*5 matrix. 

The matrices R and G the same as those used when it is determined whether the at least a part of5

data in the window [ -169, ] meets the preset condition are used, and are represented

as: and respectively.

[0190] According to the value of and a column in which is located, for example,

=16, and is located in a 1st column, the matrix R is searched for a value corresponding to ,

and the matrix G is searched for a value corresponding to . According to the value of and10

a column in which is located, for example, =98, and is located in a 2nd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =56, and is located in a 3rd column, the matrix R is searched for a value

corresponding to , and the matrix G is searched for a value corresponding to . According15

to the value of and a column in which is located, for example, =36, and is

located in a 4th column, the matrix R is searched for a value corresponding to , and the matrix

G is searched for a value corresponding to . According to the value of and a column in

which is located, for example, =99, and is located in a 5th column, the matrix R is

searched for a value corresponding to , and the matrix G is searched for a value corresponding20

to . = + + + + , and because the matrix R follows binomial

distribution, also follows binomial distribution. = + + + + , and

because the matrix G follows binomial distribution, also follows binomial distribution. When

one of and is an even number, the at least a part of data in [ -169, ] meets the

preset condition ; when both and are odd numbers, the at least a part of data in25

[ -169, ] does not meet the preset condition . A probability that one of and is
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an even number is 3/4.

[0191] A manner of determining whether at least a part of data in [ -170, -1] meets the

preset condition is the same as a manner of determining whether at least a part of data in

[ -170, -1] meets the preset condition . Therefore, as shown in FIG. 33, " " represents 1

byte selected when it is determined whether the at least a part of data in the window [ -170,5

-1] meets the preset condition , and there are 42 bytes between two adjacent selected bytes. In

FIG. 33, selected bytes are represented as sequence numbers 170, 128, 86, 44, and 2 separately, and

there are 42 bytes between two adjacent selected bytes. The bytes " " whose sequence numbers

are 170, 128, 86, 44, and 2 are converted into decimal values that are represented as , , ,

, and respectively. Because 1 byte is formed by 8 bits, each byte " " serves as a value, and10

any  of , , , , and  meets 0≤ ≤255. , , , , and  form a 

1*5 matrix. The matrices R and G the same as those used when it is determined whether the at least

a part of data in the window [ -170, -1] meets the preset condition are used.

According to the value of and a column in which is located, for example, =210, and

is located in a 1st column, the matrix R is searched for a value corresponding to , and the15

matrix G is searched for a value corresponding to . According to the value of and a

column in which is located, for example, =156, and is located in a 2nd column, the

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . According to the value of and a column in which is located, for

example, =144, and is located in a 3rd column, the matrix R is searched for a value20

corresponding to , and the matrix G is searched for a value corresponding to .

According to the value of and a column in which is located, for example, =60, and

is located in a 4th column, the matrix R is searched for a value corresponding to , and the

matrix G is searched for a value corresponding to . According to the value of and a

column in which is located, for example, =90, and is located in a 5th column, the25

matrix R is searched for a value corresponding to , and the matrix G is searched for a value

corresponding to . = + + + + , and = + + +

+ . When one of and is an even number, the at least a part of data in [
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-170, -1] meets the preset condition ; when both and are odd numbers, the at

least a part of data in [ -170, -1] does not meet the preset condition . A probability

that one of and is an even number is 3/4.

[0192] Similarly, a manner of determining whether at least a part of data in [ -171, -2]

meets the preset condition is the same as a manner of determining whether at least a part of5

data in [ -171, -2] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -172, -3] meets the preset condition , it is determined whether

at least a part of data in [ -173, -4] meets the preset condition , it is determined

whether at least a part of data in [ -174, -5] meets the preset condition , it is

determined whether at least a part of data in [ -175, -6] meets the preset condition , it10

is determined whether at least a part of data in [ -176, -7] meets the preset condition ,

it is determined whether at least a part of data in [ -177, -8] meets the preset condition

, it is determined whether at least a part of data in [ -178, -9] meets the preset

condition , and it is determined whether at least a part of data in [ -179, -10] meets

the preset condition , which are not described herein again.15

[0193] In this embodiment, it is determined, by using a random function, whether at least a part

of data in the window [ - , + ] meets the preset condition zC . The implementation

manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication

server 103, a window [ -169, ] is determined for a potential dividing point , and it is

determined whether at least a part of data in [ -169, ] meets a preset condition . As20

shown in FIG. 32, represents the window [ -169, ], and 5 bytes are selected to

determine whether the at least a part of data in [ -169, ] meets the preset condition . In

FIG. 32, each of bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 represents 1

selected byte, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 169, 127, 85, 43, and 1 are regarded as 40 sequential bits, which are25

represented as , , , , ..., and separately. For any of , , , , ..., and

, when =0, =-1, and when =1, =1. According to a correspondence between

and , , , , , ..., and are generated. 40 random numbers are selected from

jk 2C '2hS '2gS

2jW jk jk 2C

'2hS '2gS

3iW ik ik

3C

3jW jk jk 3C

4jW jk jk 4C

5jW jk jk 5C

6jW jk jk 6C

7jW jk jk 7C

8jW jk jk 8C

9jW jk jk

9C 10jW jk jk

10C 11jW jk jk

11C

izW ik zA ik zB

1iW ik ik ik

1iW ik ik 1C

1iW 1iW ik ik

1iW ik ik 1C

1a 2a 3a 4a 40a ta 1a 2a 3a 4a

40a ta atV ta atV ta

atV 1aV 2aV 3aV 4aV 40aV



139

random numbers that follow normal distribution, and are represented as: , , , , ..., and

separately. = * + * + * + * +...+ * . Because , , ,

, ..., and follow normal distribution, also follows normal distribution. When is a

positive number, the at least a part of data in [ -169, ] meets the preset condition ; when

is a negative number or 0, the at least a part of data in [ -169, ] does not meet the5

preset condition . A probability that is a positive number is 1/2. In the embodiment shown

in FIG. 21, the at least a part of data in [ -169, ] meets the preset condition . As shown

in FIG. 32, " " represents 1 byte separately selected when it is determined whether at least a part

of data in a window [ -170, -1] meets a preset condition . In FIG. 32, selected bytes

are represented as sequence numbers 170, 128, 86, 44, and 2 separately, and there are 42 bytes10

between two adjacent selected bytes. The bytes " " whose sequence numbers are 170, 128, 86, 44,

and 2 are regarded as 40 sequential bits, which are represented as , , , , ..., and

separately. For any of , , , , ..., and , when =0, =-1, and when =1,

=1. According to a correspondence between and , , , , , ..., and

are generated. A manner of determining whether at least a part of data in the window [ -169,15

] meets the preset condition is the same as a manner of determining whether at least a part of

data in the window [ -170, -1] meets the preset condition . Therefore, the same

random numbers are used: , , , , ..., and , and = * + * + * +

* +...+ * . Because , , , , ..., and follow normal distribution, also

follows normal distribution. When is a positive number, the at least a part of data in [20

-170, -1] meets the preset condition ; when is a negative number or 0, the at least a part

of data in [ -170, -1] does not meet the preset condition . A probability that is a

positive number is 1/2. In the embodiment shown in FIG. 21, the at least a part of data in [

-170, -1] meets the preset condition . By using the same rule, separately it is determined

whether at least a part of data in [ -171, -2] meets a preset condition , it is determined25

whether at least a part of data in [ -172, -3] meets a preset condition , it is determined

whether at least a part of data in [ -173, -4] meets a preset condition , it is determined

whether at least a part of data in [ -174, -5] meets a preset condition , it is determined
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whether at least a part of data in [ -175, -6] meets a preset condition , it is determined

whether at least a part of data in [ -176, -7] meets a preset condition , it is determined

whether at least a part of data in [ -177, -8] meets a preset condition , it is determined

whether at least a part of data in [ -178, -9] meets a preset condition , and it is

determined whether at least a part of data in [ -179, -10] meets a preset condition . In5

the implementation manner shown in FIG. 21, the at least a part of data in [ -173, -4] does

not meet the preset condition , 7 bytes are skipped from the potential dividing point along a

direction of searching for a data stream dividing point, and a current potential dividing point is

obtained at an end position of a 7th byte. As shown in FIG. 22, according to the rule preset for the

deduplication server 103, a window [ -169, ] is determined for the potential dividing10

point . A manner of determining whether at least a part of data in the window [ -169, ]

meets the preset condition is the same as the manner of determining whether at least a part of

data in the window [ -169, ] meets the preset condition . Therefore, as shown in FIG.

33, represents the window [ -169, ], and 5 bytes are selected to determine whether

at least a part of data in [ -169, ] meets the preset condition . In FIG. 33, each of bytes15

" " whose sequence numbers are 169, 127, 85, 43, and 1 in FIG. 33 represents 1 selected byte,

and there are 42 bytes between two adjacent selected bytes. The bytes " " whose sequence

numbers are 169, 127, 85, 43, and 1 are regarded as 40 sequential bits, which are represented as ,

, , , ..., and separately. For any of , , , , ..., and , when

=0, =-1, and when =1, =1. According to a correspondence between and ,20

, , , , ..., and are generated. The manner of determining whether at least a

part of data in the window [ -169, ] meets the preset condition is the same as the

manner of determining whether at least a part of data in the window [ -169, ] meets the

preset condition . Therefore, the same random numbers are used: , , , , ..., and .

= * + * + * + * +...+ * . Because , , , , ..., and25

follow normal distribution, also follows normal distribution. When is a positive number,

the at least a part of data in [ -169, ] meets the preset condition ; when is a

negative number or 0, the at least a part of data in [ -169, ] does not meet the preset
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condition . A probability that is a positive number is 1/2.

[0194] The manner of determining whether at least a part of data in [ -170, -1] meets

the preset condition is the same as a manner of determining whether at least a part of data in

[ -170, -1] meets the preset condition . Therefore, as shown in FIG. 33, " "

represents 1 byte selected when it is determined whether the at least a part of data in the window5

[ -170, -1] meets the preset condition , and there are 42 bytes between two adjacent

selected bytes. In FIG. 33, selected bytes are represented as sequence numbers 170, 128, 86, 44, and

2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " " whose

sequence numbers are 170, 128, 86, 44, and 2 are regarded as 40 sequential bits, which are

represented as , , , , ..., and separately. For any of , , , , ...,10

and , when =0, =-1, and when =1, =1. According to a correspondence

between and , , , , , ..., and are generated. The manner of

determining whether at least a part of data in [ -170, -1] meets the preset condition is

the same as the manner of determining whether at least a part of data in [ -170, -1] meets

the preset condition . Therefore, the same random numbers are used: , , , , ..., and15

, and = * + * + * + * +...+ * . Because , , , , ...,

and follow normal distribution, also follows normal distribution. When is a

positive number, the at least a part of data in [ -170, -1] meets the preset condition ;

when is a negative number or 0, the at least a part of data in [ -170, -1] does not

meet the preset condition . A probability that is a positive number is 1/2.20

[0195] Similarly, a manner of determining whether at least a part of data in [ -171, -2]

meets the preset condition is the same as a manner of determining whether at least a part of

data in [ -171, -2] meets the preset condition . Similarly, it is determined whether at

least a part of data in [ -172, -3] meets the preset condition , it is determined whether

at least a part of data in [ -173, -4] meets the preset condition , it is determined25

whether at least a part of data in [ -174, -5] meets the preset condition , it is

determined whether at least a part of data in [ -175, -6] meets the preset condition , it

is determined whether at least a part of data in [ -176, -7] meets the preset condition ,
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it is determined whether at least a part of data in [ -177, -8] meets the preset condition

, it is determined whether at least a part of data in [ -178, -9] meets the preset

condition , and it is determined whether at least a part of data in [ -179, -10] meets

the preset condition , which are not described herein again.

[0196] In this embodiment, it is determined, by using a random function, whether at least a part5

of data in a window [ - , + ] meets a preset condition zC . The implementation

manner shown in FIG. 21 is still used as an example. According to a rule preset on a deduplication

server 103, for the potential dividing point , a window [ -169, ] is determined for a

potential dividing point , and it is determined whether at least a part of data in [ -169, ]

meets a preset condition . As shown in FIG. 32, represents the window [ -169, ],10

and 5 bytes are selected to determine whether the at least a part of data in [ -169, ] meets

the preset condition . In FIG. 32, each of bytes " " whose sequence numbers are 169, 127, 85,

43, and 1 represents 1 selected byte, and there are 42 bytes between two adjacent selected bytes.

Each of the bytes " " whose sequence numbers are 169, 127, 85, 43, and 1 is converted into 1

decimal number, the range of which is 0-(2^40-1). An even distribution random number generator is15

used to generate 1 designated value for each decimal number in 0-(2^40-1), and a correspondence R

between each decimal number in 0-(2^40-1) and the designated value is recorded. Once being

designated, a designated value corresponding to a decimal number remains unchanged, and the

designated value follows even distribution. If the designated value is an even number, the at least a

part of data in [ -169, ] meets the preset condition ; if the designated value is an odd20

number, the at least a part of data in [ -169, ] does not meet the preset condition .

represents that the designated value obtained according to the foregoing method is an even number.

Because a probability that a random number in even distribution is an even number is 1/2, a

probability that the at least a part of data in [ -169, ] meets the preset condition is 1/2.

In the implementation manner shown in FIG. 21, by using the same rule, separately, it is determined25

whether at least a part of data in [ -170, -1] meets a preset condition , it is determined

whether at least a part of data in [ -171, -2] meets a preset condition , it is determined

whether at least a part of data in [ -172, -3] meets a preset condition , it is determined

whether at least a part of data in [ -173, -4] meets a preset condition , which are not

described herein again.30
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[0197] When the at least a part of data in [ -173, -4] does not meet the preset condition

, 7 bytes are skipped from the potential dividing point along a direction of searching for a

data stream dividing point, and a current potential dividing point is obtained at an end position

of a 7th byte. As shown in FIG. 22, according to the rule preset for the deduplication server 103, a

window [ -169, ] is determined for the potential dividing point . A manner of5

determining whether at least a part of data in the window [ -169, ] meets the preset

condition is the same as a manner of determining whether at least a part of data in the window

[ -169, ] meets the preset condition . Therefore, the same correspondence R between

each decimal number in 0-(2^40-1) and a designated value is used. As shown in FIG. 33,

represents the window, and 5 bytes are selected to determine whether the at least a part of data in10

[ -169, ] meets the preset condition . In FIG. 33, " " represents 1 selected byte, and

there are 42 bytes between two adjacent selected bytes " ". Each of bytes " " whose sequence

numbers 169, 127, 85, 43, and 1 is converted into 1 decimal number, and R is searched for a

designated value corresponding to the decimal number. If the designated value is an even number,

the at least a part of data in [ -169, ] meets the preset condition ; if the designated15

value is an odd number, the at least a part of data in [ -169, ] does not meet the preset

condition . Because a probability that a random number in even distribution is an even number is

1/2, a probability that the at least a part of data in [ -169, ] meets the preset condition

is 1/2. Similarly, a manner of determining whether at least a part of data in [ -170, -1]

meets the preset condition is the same as a manner of determining whether at least a part of20

data in [ -170, -1] meets the preset condition , and a manner of determining whether

at least a part of data in [ -171, -2] meets the preset condition is the same as a manner

of determining whether at least a part of data in [ -171, -2] meets the preset condition .

Similarly, it is determined whether at least a part of data in [ -172, -3] meets the preset

condition , it is determined whether at least a part of data in [ -173, -4] meets the25

preset condition , it is determined whether at least a part of data in [ -174, -5] meets

the preset condition , it is determined whether at least a part of data in [ -175, -6]

meets the preset condition , it is determined whether at least a part of data in [ -176,
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-7] meets the preset condition , it is determined whether at least a part of data in [ -177,

-8] meets the preset condition , it is determined whether at least a part of data in [

-178, -9] meets the preset condition , and it is determined whether at least a part of data in

[ -179, -10] meets the preset condition , which are not described herein again.

[0198] The deduplication server 103 in the embodiment of the present invention shown in FIG.5

1 refers to an apparatus that can implement a technical solution described in an embodiment of the

present invention, and as shown in FIG. 18, usually includes a central processing unit, a primary

memory, and an input/output interface. The central processing unit, the primary memory, and the

input/output interface communicate with each other. The main memory stores an executable

instruction, and the central processing unit executes the executable instruction stored in the main10

memory to perform a specific function, so that the deduplication server 103 has a specific function,

for example, searching for a data stream dividing point described in FIG. 20 to FIG. 33 in the

embodiments of the present invention. Therefore, as shown in FIG. 19, according to the

embodiments of the present invention shown in FIG. 20 to FIG. 33, for the deduplication server 103,

a rule is preset on the deduplication server 103, where the rule is: for a potential dividing point ,15

determining M windows [ - , + ] and a preset condition corresponding to the

window [ - , + ], where x indicates consecutive natural numbers from 1 to M, M≥2, 

and and are integers.

[0199] The deduplication server 103 includes a determining unit 1901 and a judging and

processing unit 1902. The determining unit 1901 is configured to perform step (a):20

(a) determining a corresponding window [ - , + ] for a current potential

dividing point  according to the rule, where i and z are integers, and 1≤z≤M. 

[0200] The judging and processing unit 1902 is configured to: determine whether at least a part

of data in the window [ - , + ] meets a preset condition ;

when the at least a part of data in the window [ - , + ] does not meet the25

preset condition , skip N minimum units U for searching for a data stream dividing point from

the current potential dividing point along a direction of searching for a data stream dividing

point, where N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential

dividing point, where the determining unit 1901 performs step (a) for the new potential dividing

point; and30

when at least a part of data in each window [ - , + ] of M windows of the

8C 9jW jk

jk 9C 10jW jk

jk 10C

11jW jk jk 11C

k

xW k xA k xB xC

xW k xA k xB

xA xB

izW ik zA ik zB

ik

izW ik zA ik zB zC

izW ik zA ik zB

zC

ik

zB xmax xA

ixW ik xA ik xB



145

current potential dividing point meets the preset condition , select the current potential

dividing point as a data stream dividing point.

[0201] Further, the rule further includes that at least two windows [ - , + ] and

[ - , + ] meet conditions | + |=| + | and = . Further, the rule further

includes that and are positive integers. Further, the rule further includes -1= and5

+1= .

[0202] Further, the judging and processing unit 1902 is specifically configured to determine, by

using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition . Still further, the judging and processing unit 1902 specifically

determines, by using a hash function, whether the at least a part of data in the window [ - ,10

+ ] meets the preset condition .

[0203] Further, the judging and processing unit 1902 is configured to: when the at least a part of

data in the window [ - , + ] does not meet the preset condition , skip the N

minimum units U for searching for a data stream dividing point from the current potential dividing

point along the direction of searching for a data stream dividing point, so as to obtain the new15

potential dividing point, and the determining unit 1901 performs step (a) for the new potential

dividing point, where according to the rule, a left boundary of a window icW [ ik - cA , ik + cB ] that

is determined for the new potential dividing point coincides with a right boundary of the window

[ - , + ] or a left boundary of a window icW [ ik - cA , ik + cB ] that is determined for

the new potential dividing point falls within a range of the window [ - , + ], where the20

window icW [ ik - cA , ik + cB ] determined for the new potential dividing point is a window

ranking the first in a sequence, which is obtained according to a data stream search direction, of M

windows that are determined for the new potential dividing point according to the rule.

[0204] Further, that the judging and processing unit 1902 determines, by using a random

function, whether the at least a part of data in the window [ - , + ] meets the preset25

condition specifically includes:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly

H times to obtain F*H bytes in total, where F ≥1, each byte is formed by 8 bits, which are denoted 

as , ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits
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corresponding to the F*H bytes may be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, where when

=1, =1, and when =0, =-1, where represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers5

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and is counted,10

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

[0205] According to the method for searching for a data stream dividing point based on a server

in the embodiments of the present invention shown in FIG. 20 to FIG. 33, a window [ - ,

+ ] is determined for a potential dividing point , where, x indicates consecutive natural15

numbers from 1 to M separately, and M≥2. It may be determined in parallel whether at least a part 

of data in each window of M windows meets a preset condition , or it may be determined

sequentially whether at least a part of data in windows meets a preset condition, or it may be first

determined that at least a part of data in a window [ - , + ] meets a preset

condition , then it is determined that at least a part of data in [ - , + ] meets a20

preset condition , until it is determined that at least a part of data in [ - , + ]

meets a preset condition . Other windows in this embodiment are determined in a same manner

nma , namV , nma , namV , nma , 1,ma

8,ma aV nma , namV ,

aV

aV

amS 1,amV 1,mh 2,amV 2,mh 8,amV 8,mh 1aS 2aS HaF*S

1aS 2aS HaF*S
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as the above, which is not described again.

[0206] In addition, according to the embodiments of the present invention shown in FIG. 20 to

FIG. 33, a rule is preset on the deduplication server 103, where the rule is: determining M windows

[k- , k+ ] for a potential dividing point and a preset condition corresponding to the

window [k- , k+ ], where x indicates consecutive natural numbers from 1 to M separately,5

and M≥2. In the preset rule, , , , ..., and  may be not all equal, , , , ..., and 

may be not all equal, and , , , ..., and may also be not all the same. In the

implementation manner shown in FIG. 21, for [ -169, ], [ -170, -1], [ -171,

-2], [ -172, -3], [ -173, -4], [ -174, -5], [ -175, -6], [

-176, -7], [ -177, -8], [ -178, -9], and [ -179, -10], the windows are10

the same in size, that is, all the windows have a size of 169 bytes, and meanwhile manners of

determining whether at least a part of data in a window meets a preset condition are also the same.

For details, refer to the foregoing description of determining whether the at least a part of data in

[ -169, ] meets the preset condition . However, in the implementation manner shown in

FIG. 11, the windows [ -169, ], [ -170, -1], [ -171, -2], [ -172,15

-3], [ -173, -4], [ -174, -5], [ -175, -6], [ -176, -7], [

-177, -8], [ -168, +1], and [ -179, +3] may be different in size, and

meanwhile the manners of determining whether at least a part of data in a window meets a preset

condition may also be different. In all embodiments, according to the rule preset for the

deduplication server 103, a manner of determining whether at least a part of data in the window20

meets the preset condition is certainly the same as a manner of determining whether at

least a part of data in a window meets the preset condition , a manner of determining

whether at least a part of data in meets the preset condition is certainly the same as a

manner of determining whether at least a part of data in meets the preset condition , ...,

and a manner of determining whether at least a part of data in a window meets a preset25

condition is certainly the same as a manner of determining whether at least a part of data in a

window meets the preset condition , which are not described herein again.

[0207] According to the embodiments of the present invention shown in FIG. 20 to FIG. 33, the

rule is preset on the deduplication server 103, , , , , and are potential dividing

points obtained in the search for a dividing point along a direction of searching for a data stream30
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dividing point, and , , , , and all follow the rule. In this embodiment of the present

invention, the window [k- , k+ ] represents a specific range, and data is selected in the

specific range to determine whether the data meets the preset condition . Specifically, in the

specific range, a part of data may be selected or all data may be selected to determine whether the

data meets the preset condition . Reference may be made to the window [k- , k+ ] for5

the concept of a window specifically used in this embodiment of the present invention, which is not

described herein again.

[0208] In the window [k- , k+ ], (k- ) and (k+ ) represent two boundaries of the

window [k- , k+ ], where (k- ) represents a boundary, which is in a direction opposite to

the direction of searching for a data stream dividing point relative to the potential dividing point k,10

of the window [k- , k+ ], and (k+ ) represents a boundary, which is in the direction of

searching for a data stream dividing point relative to the potential dividing point k, of the window

[k- , k+ ]. Specifically, in the embodiment of the present invention, the direction of

searching for a data stream dividing point shown in FIG. 20 to FIG. 33 is from left to right;

therefore, (k- ) represents a boundary (that is, a left boundary), which is in a direction opposite to15

the direction of searching for a data stream dividing point relative to the potential dividing point k,

of the window [k- , k+ ], and (k+ ) represents a boundary (that is, a right boundary),

which is in the direction of searching for a data stream dividing point relative to the potential

dividing point k, of the window [k- , k+ ]. If the direction of searching for a data stream

dividing point shown in FIG. 20 to FIG. 33 is from right to left, (k- ) represents a boundary (that20

is, a right boundary), which is in a direction opposite to the direction of searching for a data stream

dividing point relative to the potential dividing point k, of the window [k- , k+ ], and (k+

) represents a boundary (that is, a left boundary), which is in the direction of searching for a data

stream dividing point relative to the potential dividing point k, of the window [k- , k+ ].

[0209] A person of ordinary skill in the art may be aware that, in conjunction with various25

exemplary units and algorithm steps described in FIG. 20 to FIG. 33 of the embodiments of the

present invention, a key feature in the embodiments of the present invention may be combined with

other technologies and presented in a more complex form; however, the key feature of the present

invention is still included. An alternative dividing point may be used in a real environment. For

example, in an implementation manner, according to a rule preset for a deduplication server 103, for30

a potential dividing point , 11 windows [k- , k+ ] and a preset condition

ak ik jk lk mk
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corresponding to the window [k- , k+ ] are determined, where x indicates consecutive

natural numbers from 1 to 11. When at least a part of data in each window [k- , k+ ] of the

11 windows meets the preset condition , the potential dividing point is a data stream

dividing point. When no dividing point is found after a set maximum data chunk is exceeded, a

preset rule for the alternative point may be used. The preset rule for the alternative point is similar5

to the rule preset on the deduplication server 103, and the preset rule for the alternative point is: for

example, for a potential dividing point , determining 10 windows [k- , k+ ] and a preset

condition corresponding to the window [k- , k+ ], where x indicates consecutive

natural numbers from 1 to 10. When it is determined that at least a part of data in each window

[k- , k+ ] of the 10 windows meets the preset condition , the potential dividing point is10

a data stream dividing point. When no data stream dividing point is found after a set maximum data

chunk is exceeded, an end position of the maximum data chunk serves as a forced dividing point.

[0210] According to the embodiments of the present invention shown in FIG. 20 to FIG. 33, a

rule is preset on the deduplication server 103, and in the rule, M windows are determined for a

potential dividing point k. It is not necessarily required that there be a potential dividing point k in15

advance, and the potential dividing point k may be determined by using the determined M windows.

[0211] 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 or a combination of computer software and electronic

hardware. Whether the functions are performed by hardware or software depends on particular20

applications and design constraint conditions of the technical solutions. A person skilled in the 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.

[0212] 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,25

and unit, reference may be made to a corresponding process in the foregoing method embodiments,

and details are not described herein again.

[0213] In the several provided embodiments, it should be understood that the disclosed system

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 division30

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
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communication connections may be implemented through some interfaces. The indirect couplings

or communication connections between the apparatuses or units may be implemented in electronic,

mechanical, or other forms.

[0214] 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 be5

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.

[0215] 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.10

[0216] When the functions are implemented in the form of a software functional unit and sold

or used as an independent product, the functions may be stored in a computer-readable non-volatile

storage medium. Based on such an understanding, the technical solutions of the present invention

essentially, or the part contributing to the prior art, or some of the technical solutions may be

implemented in a form of a software product. The software product is stored in a non-volatile15

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 non-volatile storage

medium includes: any medium that can store program code, such as a USB flash drive, a removable

hard disk, a read-only memory (Read-Only Memory, ROM), a magnetic disk, or an optical disc.20

[0217] The foregoing descriptions are merely specific implementation manners of the present

invention, but are not intended to limit the protection scope of the present invention. Any variation

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.25
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CLAIMS

What is claimed is:

1. A method for searching for a data stream dividing point based on a server, comprising:

presetting a rule on the server, wherein the rule is: for a potential dividing point ,

determining M points , a window [ - , + ] corresponding to the point , and5

a preset condition corresponding to the window [ - , + ], wherein x indicates

consecutive natural numbers from 1 to M, M≥2, and  and  are integers; and 

the method comprising:

(a) determining a point and a window [ - , + ] corresponding to the point

for a current potential dividing point according to the rule, wherein i and z are integers,10

and 1≤z≤M; 

(b) determining whether at least a part of data in the window [ - , + ] meets a

preset condition ; and

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the15

point along a direction of searching for a data stream dividing point, wherein N*U is not

greater than ‖ ‖+ (‖ ‖+‖( - )‖), so as to obtain a new potential dividing point,

and performing step (a); and

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential20

dividing point as a data stream dividing point.

2. The method according to claim 1, wherein the rule further comprises that at least two points

and meet conditions = , = , and = .

3. The method according to claim 2, wherein the rule further comprises: relative to the

potential dividing point , the at least two points and are in a direction opposite to the25

direction of searching for a data stream dividing point.

4. The method according to claim 2 or 3, wherein the rule further comprises that a distance

between the at least two points and is 1 U.
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5. The method according to any one of claims 1 to 4, wherein the determining whether at least

a part of data in the window [ - , + ] meets a preset condition specifically

comprises:

determining, by using a random function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .5

6. The method according to claim 5, wherein the determining, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

is specifically: determining, by using a hash function, whether the at least a part of data in the

window [ - , + ] meets the preset condition .

7. The method according to any one of claims 1 to 6, wherein when the at least a part of data in10

the window izW [ izp - zA , izp + zB ] does not meet the preset condition zC , the N minimum units U

for searching for a data stream dividing point are skipped from the point izp along the direction of

searching for a data stream dividing point, so as to obtain the new potential dividing point, and

according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding to a point

icp that is determined for the new potential dividing point coincides with a right boundary of the15

window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp + cB ]

corresponding to a point icp that is determined for the new potential dividing point falls within a

range of the window izW [ izp - zA , izp + zB ], wherein the point icp determined for the new

potential dividing point is a point ranking the first in a sequence, which is obtained according to a

data stream search direction, of M points that are determined for the new potential dividing point20

according to the rule.

8. The method according to claim 5, wherein the determining, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H25

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits
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corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers5

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,10

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .

9. A method for searching for a data stream dividing point based on a server, comprising:

presetting a rule on the server, wherein the rule is: for a potential dividing point ,

determining M windows [ - , + ] and a preset condition corresponding to the15

window [ - , + ], wherein x indicates consecutive natural numbers from 1 to M, M≥2, 

and and are integers; and

the method comprising:

(a) determining a corresponding window [ - , + ] for a current potential dividing

point  according to the rule, wherein i and z are integers, and 1≤z≤M; 20

(b) determining whether at least a part of data in the window [ - , + ] meets a

preset condition ; and
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when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the

current potential dividing point along a direction of searching for a data stream dividing point,

wherein N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential dividing

point, and performing step (a); and5

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential

dividing point as a data stream dividing point.

10. The method according to claim 9, wherein the rule further comprises that at least two

windows [ - , + ] and [ - , + ] meet conditions | + |=| + |10

and = .

11. The method according to claim 10, wherein the rule further comprises that and

are positive integers.

12. The method according to claim 10 or 11, wherein the rule further comprises -1=

and +1= .15

13. The method according to any one of claims 9 to 12, wherein the determining whether at

least a part of data in the window [ - , + ] meets the preset condition specifically

comprises:

determining, by using a random function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .20

14. The method according to claim 13, wherein the determining, by using a random function,

whether the at least a part of data in [ - , + ] meets the preset condition is

specifically: determining, by using a hash function, whether the at least a part of data in [ - ,

+ ] meets the preset condition .

15. The method according to any one of claims 9 to 14, wherein when the at least a part of data25

in the window [ - , + ] does not meet the preset condition , the N minimum units

U for searching for a data stream dividing point are skipped from the current potential dividing

point along the direction of searching for a data stream dividing point, so as to obtain the new

potential dividing point, and according to the rule, a left boundary of a window icW [ ik - cA , ik +
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cB ] that is determined for the new potential dividing point coincides with a right boundary of the

window [ - , + ] or a left boundary of a window icW [ ik - cA , ik + cB ] that is

determined for the new potential dividing point falls within a range of the window [ - , +

], wherein the window icW [ ik - cA , ik + cB ] determined for the new potential dividing point is

a window ranking the first in a sequence, which is obtained according to a data stream search5

direction, of M windows that are determined for the new potential dividing point according to the

rule.

16. The method according to claim 13, wherein the determining, by using a random function,

whether the at least a part of data in the window [ - , + ] meets the preset condition

specifically comprises:10

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and15

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of20

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,
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and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

17. A server for searching for a data stream dividing point, wherein the server comprises a

central processing unit and a primary memory, the central processing unit communicates with the

primary memory, and a rule is preset on the server, wherein the rule is: for a potential dividing point5

, determining M points , a window [ - , + ] corresponding to the point ,

and a preset condition corresponding to the window [ - , + ], wherein x

indicates consecutive natural numbers from 1 to M, M≥2, and  and  are integers; and 

the main memoryis configured to store an executable instruction, and the central processing

unit executes the executable instruction to perform the following steps:10

(a) determining a point and a window [ - , + ] corresponding to the point

for a current potential dividing point according to the rule, wherein i and z are integers,

and 1≤z≤M; 

(b) determining whether at least a part of data in the window [ - , + ] meets a

preset condition ; and15

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the

point along a direction of searching for a data stream dividing point, wherein N*U is not

greater than ‖ ‖+ (‖ ‖+‖( - )‖), so as to obtain a new potential dividing

point, and performing step (a); and20

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential

dividing point as a data stream dividing point.

18. The server according to claim 17, wherein the rule further comprises that at least two

points and meet conditions = , = , and = .25

19. The server according to claim 18, wherein the rule further comprises: relative to the

potential dividing point , the at least two points and are in a direction opposite to the

direction of searching for a data stream dividing point.

20. The server according to claim 18 or 19, wherein the rule further comprises that a distance
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between the at least two points and is 1 U.

21. The server according to any one of claims 17 to 20, wherein the central processing unit is

specifically configured to determine, by using a random function, whether the at least a part of data

in the window [ - , + ] meets the preset condition .

22. The server according to claim 21, wherein the central processing unit is specifically5

configured to determine, by using a hash function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .

23. The server according to any one of claims 17 to 22, wherein when the at least a part of data

in the window izW [ izp - zA , izp + zB ] does not meet the preset condition zC , the N minimum units

U for searching for a data stream dividing point are skipped from the point izp along the direction10

of searching for a data stream dividing point, so as to obtain the new potential dividing point, and

according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ] corresponding to a point

icp that is determined for the new potential dividing point coincides with a right boundary of the

window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp - cA , icp + cB ]

corresponding to a point icp that is determined for the new potential dividing point falls within a15

range of the window izW [ izp - zA , izp + zB ], wherein the point icp determined for the new

potential dividing point is a point ranking the first in a sequence, which is obtained according to a

data stream search direction, of M points that are determined for the new potential dividing point

according to the rule.

24. The server according to claim 21, wherein the determining, by the central processing unit20

by using a random function, whether the at least a part of data in the window [ - , +

] meets the preset condition specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits25

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

ep fp

izW izp zA izp zB zC
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zB zC

izW izp zA izp zB
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, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of5

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .10

25. A server for searching for a data stream dividing point, wherein the server comprises a

central processing unit and a primary memory, the central processing unit communicates with the

primary memory, and a rule is preset on the server, wherein the rule is: for a potential dividing point

, determining M windows [ - , + ] and a preset condition corresponding to the

window [ - , + ], wherein x indicates consecutive natural numbers from 1 to M, M≥2, 15

and and are integers; and

the main memory is configured to store an executable instruction, and the central processing

unit executes the executable instruction to perform the following steps:

(a) determining a corresponding window [ - , + ] for a current potential dividing

point  according to the rule, wherein i and z are integers, and 1≤z≤M; 20

(b) determining whether at least a part of data in the window [ - , + ] meets a

preset condition ; and

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the

current potential dividing point along a direction of searching for a data stream dividing point,25
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wherein N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential dividing

point, and performing step (a); and

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential

dividing point as a data stream dividing point.5

26. The server according to claim 25, wherein the rule further comprises that at least two

windows [ - , + ] and [ - , + ] meet conditions | + |=| + |

and = .

27. The server according to claim 26, wherein a rule is preset for the server, and the rule

further comprises that and are positive integers.10

28. The server according to claim 26 or 27, wherein the rule further comprises -1= and

+1= .

29. The server according to any one of claims 25 to 28, wherein the central processing unit is

specifically configured to determine, by using a random function, whether the at least a part of data

in the window [ - , + ] meets the preset condition .15

30. The server according to claim 29, wherein the central processing unit is specifically

configured to determine, by using a hash function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .

31. The server according to any one of claims 25 to 30, wherein when the at least a part of data

in the window [ - , + ] does not meet the preset condition , the N minimum units20

U for searching for a data stream dividing point are skipped from the current potential dividing

point along the direction of searching for a data stream dividing point, so as to obtain the new

potential dividing point, and according to the rule, a left boundary of a window icW [ ik - cA , ik +

cB ] that is determined for the new potential dividing point coincides with a right boundary of the

window [ - , + ] or a left boundary of a window icW [ ik - cA , ik + cB ] that is25

determined for the new potential dividing point falls within a range of the window [ - , +

], wherein the window icW [ ik - cA , ik + cB ] determined for the new potential dividing point is

a window ranking the first in a sequence, which is obtained according to a data stream search

direction, of M windows that are determined for the new potential dividing point according to the
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rule.

32. The server according to claim 29, wherein the determining, by the central processing unit

by using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H5

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and10

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically15

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

33. A server for searching for a data stream dividing point, wherein a rule is preset on the20

server, wherein the rule is: for a potential dividing point , determining M points , a window

[ - , + ] corresponding to the point , and a preset condition corresponding
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to the window [ - , + ], wherein x indicates consecutive natural numbers from 1 to

M, M≥2, and  and  are integers; and 

the server comprises: a determining unit, configured to perform step (a): (a) determining a

point and a window [ - , + ] corresponding to the point for a current

potential dividing point  according to the rule, wherein i and z are integers, and 1≤z≤M; and 5

a judging and processing unit, configured to: determine whether at least a part of data in the

window [ - , + ] meets a preset condition ;

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skip N minimum units U for searching for a data stream dividing point from the

point along a direction of searching for a data stream dividing point, wherein N*U is not10

greater than ‖ ‖+ (‖ ‖+‖( - )‖), so as to obtain a new potential dividing

point, wherein the determining unit performs step (a) for the new potential dividing point; and

when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , select the current potential

dividing point as a data stream dividing point.15

34. The server according to claim 33, wherein the rule further comprises that at least two

points and meet conditions = , = , and = .

35. The server according to claim 34, wherein the rule further comprises: relative to the

potential dividing point , the at least two points and are in a direction opposite to the

direction of searching for a data stream dividing point.20

36. The server according to claim 34 or 35, wherein the rule further comprises that a distance

between the at least two points and is 1 U.

37. The server according to any one of claims 33 to 36, wherein the judging and processing

unit is specifically configured to determine, by using a random function, whether the at least a part

of data in the window [ - , + ] meets the preset condition .25

38. The server according to claim 37, wherein the judging and processing unit is specifically

configured to determine, by using a hash function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .

39. The server according to any one of claims 33 to 38, wherein the judging and processing
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unit is configured to: when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not

meet the preset condition , skip the N minimum units U for searching for a data stream dividing

point from the point izp along the direction of searching for a data stream dividing point, so as to

obtain the new potential dividing point, the determining unit performs step (a) for the new potential

dividing point, and according to the rule, a left boundary of a window icW [ icp - cA , icp + cB ]5

corresponding to a point icp that is determined for the new potential dividing point coincides with

a right boundary of the window izW [ izp - zA , izp + zB ] or a left boundary of a window icW [ icp -

cA , icp + cB ] that is determined for the new potential dividing point falls within a range of the

window izW [ izp - zA , izp + zB ], wherein the window icW [ icp - cA , icp + cB ] determined for the

new potential dividing point is a point ranking the first in a sequence, which is obtained according10

to a data stream search direction, of M points that are determined for the new potential dividing

point according to the rule.

40. The server according to claim 37, wherein that the judging and processing unit is

specifically configured to determine, by using a random function, whether the at least a part of data

in the window [ - , + ] meets the preset condition specifically comprises:15

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and20

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers

following normal distribution to form a matrix R, the matrix R is represented as:

zC
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



















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]5

meets the preset condition .

41. A server for searching for a data stream dividing point, wherein a rule is preset on the

server, wherein the rule is: for a potential dividing point , determining M windows [ - ,

+ ] and a preset condition corresponding to the window [ - , + ], wherein x

indicates consecutive natural numbers from 1 to M, M≥2, and  and  are integers; and 10

the server comprises: a determining unit, configured to perform step (a):

(a) determining a corresponding window [ - , + ] for a current potential dividing

point  according to the rule, wherein i and z are integers, and 1≤z≤M; and 

a judging and processing unit, configured to determine whether at least a part of data in the

window [ - , + ] meets a preset condition ;15

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skip N minimum units U for searching for a data stream dividing point from the

current potential dividing point along a direction of searching for a data stream dividing point,

wherein N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential dividing

point, wherein the determining unit performs step (a) for the new potential dividing point; and20

when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , select the current potential

dividing point as a data stream dividing point.

42. The server according to claim 41, wherein the rule further comprises that at least two

windows [ - , + ] and [ - , + ] meet conditions | + |=| + |25

and = .
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43. The server according to claim 42, wherein the rule further comprises that and are

positive integers.

44. The server according to claim 42 or 43, wherein the rule further comprises -1= and

+1= .

45. The server according to any one of claims 41 to 44, wherein the judging and processing5

unit is specifically configured to:

determine, by using a random function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .

46. The server according to claim 45, wherein the judging and processing unit specifically

determines, by using a hash function, whether the at least a part of data in the window [ - ,10

+ ] meets the preset condition .

47. The server according to any one of claims 41 to 46, wherein the judging and processing

unit is configured to: when the at least a part of data in the window [ - , + ] does not

meet the preset condition , skip the N minimum units U for searching for a data stream dividing

point from the current potential dividing point along the direction of searching for a data stream15

dividing point, so as to obtain the new potential dividing point, the determining unit performs step

(a) for the new potential dividing point, and according to the rule, a left boundary of a window icW

[ ik - cA , ik + cB ] that is determined for the new potential dividing point coincides with a right

boundary of the window [ - , + ] or a left boundary of a window icW [ ik - cA , ik +

cB ] that is determined for the new potential dividing point falls within a range of the window20

[ - , + ], wherein the window icW [ ik - cA , ik + cB ] determined for the new potential

dividing point is a window ranking the first in a sequence, which is obtained according to a data

stream search direction, of M windows that are determined for the new potential dividing point

according to the rule.

48. The server according to claim 46, wherein that the judging and processing unit determines,25

by using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits30
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corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers5

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,10

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .

49. A computer-readable storage medium, wherein the computer-readable storage medium is

configured to store an executable instruction, a server executes the executable instruction to search

for a data stream dividing point, and a rule is preset on the server, wherein the rule is: for a potential15

dividing point , determining M points , a window [ - , + ] corresponding to

the point , and a preset condition corresponding to the window [ - , + ],

wherein x indicates consecutive natural numbers from 1 to M, M≥2, and  and  are integers; 

and

the server executes the executable instruction to perform the following steps:20

(a) determining and a window [ - , + ] corresponding to for a

current potential dividing point  according to the rule, wherein i and z are integers, and 1≤z≤M; 

(b) determining whether at least a part of data in the window [ - , + ] meets a
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preset condition ; and

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the

point along a direction of searching for a data stream dividing point, wherein N*U is not

greater than ‖ ‖+ (‖ ‖+‖( - )‖), so as to obtain a new potential dividing5

point, and performing step (a); and

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential

dividing point as a data stream dividing point.

50. The computer-readable storage medium according to claim 49, wherein the rule further10

comprises that at least two points and meet conditions = , = , and = .

51. The computer-readable storage medium according to claim 50, wherein the rule further

comprises: relative to the potential dividing point , the at least two points and are in a

direction opposite to the direction of searching for a data stream dividing point.

52. The computer-readable storage medium according to claim 50 or 51, wherein the rule15

further comprises that a distance between the at least two points and is 1 U.

53. The computer-readable storage medium according to any one of claims 49 to 52, wherein

the determining, by the server, whether at least a part of data in the window [ - , + ]

meets a preset condition specifically comprises:

determining, by the server by using a random function, whether the at least a part of data in the20

window [ - , + ] meets the preset condition .

54. The computer-readable storage medium according to claim 53, wherein the determining, by

the server by using a random function, whether the at least a part of data in the window [ -

, + ] meets the preset condition specifically comprises:

determining, by the server by using a hash function, whether the at least a part of data in the25

window [ - , + ] meets the preset condition .

55. The computer-readable storage medium according to any one of claims 49 to 54, wherein

when the at least a part of data in the window izW [ izp - zA , izp + zB ] does not meet the preset

condition zC , the N minimum units U for searching for a data stream dividing point are skipped

zC
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from the point izp along the direction of searching for a data stream dividing point, so as to obtain

the new potential dividing point, and according to the rule, a left boundary of a window icW [ icp -

cA , icp + cB ] corresponding to a point icp that is determined for the new potential dividing point

coincides with a right boundary of the window izW [ izp - zA , izp + zB ] or a left boundary of a

window icW [ icp - cA , icp + cB ] corresponding to a point icp that is determined for the new5

potential dividing point falls within a range of the window izW [ izp - zA , izp + zB ], wherein the

point icp determined for the new potential dividing point is a point ranking the first in a sequence,

which is obtained according to a data stream search direction, of M points that are determined for

the new potential dividing point according to the rule.

56. The computer-readable storage medium according to claim 53, wherein the determining, by10

using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits15

corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers20

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of
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zC
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the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,

and when K is an even number, the at least a part of data in the window [ - , + ]

meets the preset condition .5

57. A computer-readable storage medium, wherein the computer-readable storage medium is

configured to store an executable instruction, a server executes the executable instruction to search

for a data stream dividing point, and a rule is preset on the server, wherein the rule is: for a potential

dividing point , determining M windows [ - , + ] and a preset condition

corresponding to the window [ - , + ], wherein x indicates consecutive natural10

numbers from 1 to M, M≥2, and  and  are integers; and 

the server executes the executable instruction to perform the following steps:

(a) determining a corresponding window [ - , + ] for a current potential dividing

point  according to the rule, wherein i and z are integers, and 1≤z≤M; 

(b) determining whether at least a part of data in the window [ - , + ] meets a15

preset condition ; and

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , skipping N minimum units U for searching for a data stream dividing point from the

current potential dividing point along a direction of searching for a data stream dividing point,

wherein N*U is not greater than ‖ ‖+ (‖ ‖), so as to obtain a new potential dividing20

point, and performing step (a); and

(c) when at least a part of data in each window [ - , + ] of M windows of the

current potential dividing point meets the preset condition , selecting the current potential

dividing point as a data stream dividing point.

58. The computer-readable storage medium according to claim 57, wherein the rule further25

comprises that at least two windows [ - , + ] and [ - , + ] meet

conditions | + |=| + | and = .

59. The computer-readable storage medium according to claim 58, wherein the rule further

comprises that and are positive integers.
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60. The computer-readable storage medium according to claim 58 or 59, wherein the rule

further comprises -1= and +1= .

61. The computer-readable storage medium according to any one of claims 57 to 60, wherein:

the determining, by the server, whether at least a part of data in the window [ - , +

] meets a preset condition specifically comprises:5

determining, by using a random function, whether the at least a part of data in the window

[ - , + ] meets the preset condition .

62. The computer-readable storage medium according to claim 61, wherein the determining, by

the server by using a random function, whether the at least a part of data in the window [ - ,

+ ] meets the preset condition is specifically: determining, by the server by using a hash10

function, whether the at least a part of data in the window [ - , + ] meets the preset

condition .

63. The computer-readable storage medium according to any one of claims 57 to 62, wherein

when the at least a part of data in the window [ - , + ] does not meet the preset

condition , the N minimum units U for searching for a data stream dividing point are skipped15

from the current potential dividing point along the direction of searching for a data stream

dividing point, so as to obtain the new potential dividing point, and according to the rule, a left

boundary of a window icW [ ik - cA , ik + cB ] that is determined for the new potential dividing

point coincides with a right boundary of the window [ - , + ] or a left boundary of a

window icW [ ik - cA , ik + cB ] that is determined for the new potential dividing point falls within a20

range of the window [ - , + ], wherein the window icW [ ik - cA , ik + cB ] determined

for the new potential dividing point is a window ranking the first in a sequence, which is obtained

according to a data stream search direction, of M windows that are determined for the new potential

dividing point according to the rule.

64. The computer-readable storage medium according to claim 61, wherein the determining, by25

using a random function, whether the at least a part of data in the window [ - , + ]

meets the preset condition specifically comprises:

selecting F bytes in the window [ - , + ], and using the F bytes repeatedly H

times to obtain F*H bytes in total, wherein F≥1, each byte is formed by 8 bits, which are denoted as 

, ..., and , representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits30
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corresponding to the F*H bytes can be represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...

HFHFH aaa

aaa

aaa


, wherein when

=1, =1, and when =0, =-1, wherein represents any one of , ..., and

, a matrix is obtained according to a conversion relationship between and

from the bits corresponding to the F*H bytes, the matrix is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

HaFHaFHa

aaa

aaa

VVV

VVV

VVV









, F*H*8 random numbers are selected from random numbers5

following normal distribution to form a matrix R, the matrix R is represented as:





















8,*2,*1,*F

8,22,21,2

8,12,11,1

...

...

...h

HFHFH hhh

hhh

hh


, random numbers in an mth row of the matrix and an mth row of

the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as = * + * +...+ * , , , ..., and HaF*S are obtained

in a same way, a quantity K of values greater than 0 among , , ..., and HaF*S is counted,10

and when K is an even number, the at least a part of data in the window [ - , + ] meets

the preset condition .
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