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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 amethod and a server for searching for a data stream dividing point based on a server.

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 asto
reduce an amount of stored data.

[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 pointsin 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 same
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 afile, that is, a Rabin fingerprint of datain a window
is calculated to determine a data stream dividing point. It is assumed that a dividing point is
searched for from left to right in a data stream. A fingerprint of data in a siding 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 dlid rightward by one byte, and
calculation and comparison are performed sequentialy 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
1
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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 arule is preset on the server,

where the rule is: for a potentia dividing point k, determining M points p,, a window W.[ p, -
A, p.+B,] corresponding to the point p,, and a preset condition C, corresponding to the
window W[ p,-A,, p,+B,], where x indicates consecutive natural numbers from 1 to M, M>2,
and A and B, areintegers; and the method includes:

(a) determining apoint p, and awindow W, [ p,-A,, p,+B,] corresponding to the
point p, for acurrent potential dividing point k according to the rule, wherei and z are integers,
and 1<z<M;

(b) determining whether at least a part of data in the window W, [ p,-A,, p,*+B,]
meets a preset condition C,; and

when the at least a part of datain the window W, [ p,-A,, p,+B,] does not meet the
preset condition C,, skipping N minimum units U for searching for a data stream dividing point
from the point p, aong a direction of searching for a data stream dividing point, where N*U is
not greater than || B, Il +max, (Il A Il +1 (k-p,) Il), 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 VViX[ Px. A‘, Py Bx] of M windows of

the current potential dividing point K meets the preset condition CX, selecting the current

potential dividing point K as adata 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 p, and p, meet conditions A=A, B,=B,;,and C,=
C,.

[0006] With reference to the first possible implementation manner of the first aspect, in a
second possible implementation manner, the rule further includes: relative to the potentia dividing

point k, the at least two points p, and p, 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 p, and p, is1U.

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

manners of the first aspect, in afourth possible implementation manner, the determining whether at
least a part of datain the window W, [ p,-A,, p,+B,] meetsapreset condition C, specifically

includes:

determining, by using a random function, whether the at least a part of data in the
window W, [ p,-A,, p,+B,] meetsthe preset condition C,.

[0009] With reference to the fourth possible implementation manner of the first aspect, in afifth
possible implementation manner, the determining, by using a random function, whether the at least

a part of datain the window W, [ p,-A,, p,+B,] meets the preset condition C, is specifically:
determining, by using a hash function, whether the at least apart of datain thewindow W, [ p,- A,

P, + B,] meets the preset condition C,.

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

manners of the first aspect, in a sixth possible implementation manner, when the at least a part of
datain the window W,[ p,-A,, p,+B,] does not meet the preset condition C,, the N minimum
units U for searching for a data stream dividing point are skipped from the point p, aong the
direction of searching for a data stream dividing point, so as to obtain the new potential dividing
point, and according to the rule, aleft boundary of awindow W,_[ p.-A., P.+B.] corresponding
to a point p. that is determined for the new potential dividing point coincides with a right
boundary of thewindow W, [ p,-A,, p,+B,] or aleft boundary of awindow W,_[ p.-A., P.+

B.] corresponding to a point p,. that is determined for the new potential dividing point falls

within a range of the window W, [ p,-A,, p,+B,], wherethe point p. determined for the new

potential dividing point is a point ranking the first in a sequence, which is obtained according to the
direction of searching for a data stream dividing point, 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

a least a part of data in the window W, [ p,-A,, p,+ B,] meets the preset condition C,

specifically includes:
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selecting F bytes in the window W, [ p,-A,, p,+ B,], 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 a,,, .., and a,,,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

m,8 7

a Qp o A
. . " . a2,1 az,z a2,8
bits corresponding to the F*H bytes can be represented as. . i ) : , Where
ey Qe o Bpayg

when a_ =1, V,,,=1, and when a, =0, V, . =1, where a_ , represents any oneof a_,, ..,
and a,,, a matrix V, is obtained according to a conversion relationship between a,, and

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

am,n

Val,l Val,z T Va1,8
Va2,1 Va2,2 Va2,8 S L%

: : : : , F*H*8 random numbers are sdected from random numbers
VaF*H 1 VaF*H 2 VaF*H 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , © |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

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

represented as S, =V, * N+ Vo,  ho+.+V ¥ h S,, S,,..and S, areobtained

m,8

in a same way, a quantity K of values greater than 0 among S,;, S

a

,y - and Sy, iscounted,
and when K is an even number, the at least a part of data in the window W, [ p,-A,, p,+ B,]

meets the preset condition C,.

[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 arule is preset on
the server, where the rule is: for a potential dividing point k determining M windows W, [k- A,
k+B,], and a preset condition C, corresponding to the window W, [k-A , k+B,], where x
indicates consecutive natural numbers from 1 to M, M>2,and A, and B, areintegers; and

the method includes:

(@) determining a corresponding window W, [k -A,, k+B,] for a current potential
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dividing point k according to the rule, where i and z are integers, and 1<z<M;

(b) determining whether at least a part of datain thewindow W, [k -A,, k +B,] meets
apreset condition C,; and

when the at least a part of data in the window W, [k -A,, k+B,] does not meet the
preset condition C,, skipping N minimum units U for searching for a data stream dividing point
from the current potential dividing point k aong a direction of searching for a data stream
dividing point, where N*U is not greater than || B, || +max, (Il A Il'), 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 VViX[K-AK, K+B><] of M windows of

C

the current potential dividing point K meets the preset condition ~*, selecting the current

potential dividing point K as adata 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 W, [k -A,, k+B,] and W, [k - A, k+B,;] meet
conditions| A,+ B, || A, +B; |and C.,=C,.

[0014] With reference to the first possible implementation manner of the second aspect, in a
second possible implementation manner, the rule further includes that A, and A, 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 A,-1= A, and B,+1=B;.

[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 W, [k -A,, k +B,] meets the preset

condition C, specificaly includes:
determining, by using a random function, whether the at least a part of data in the
window W, [k -A,, k +B,] meetsthe preset condition C,.

[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 W, [k -A,, k +B,] meets the preset condition C, is

5
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specificaly: determining, by using a hash function, whether the at least a part of data in the window
W, [k-A,, k+B,] meetsthe preset condition C,.

[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 datain the window W, [k - A,, k + B,] does not meet the preset condition C,,
the N minimum units U for searching for a data stream dividing point are skipped from the current
potential dividing point k aong the direction of searching for a data stream dividing point, so as
to obtain the new potentia dividing point, and according to the rule, a left boundary of a window

W, [K;- A, k;+B.] that is determined for the new potential dividing point coincides with aright
boundary of the window W, [k - A,, k + B,] or aleft boundary of awindow W[k, -A, k;+
B, ] that is determined for the new potential dividing point falls within a range of the window W,
[k-A, k+B,], where the window W_[k;-A., k;+B.] determined for the new potentia

dividing point is a window ranking the first in a sequence, which is obtained according to the
direction of searching for a data stream dividing point, of M windows that are determined for the
new potential dividing point according to therule.
[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
a least a part of data in the window W, [k -A,, k + B,] meets the preset condition C,
specifically includes:

selecting F bytes in the window W, [k - A,, k + B,], 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
a,., -, and a_,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

a Qp o g
. " . a2,1 az,z az,s
corresponding to the F*H bytes can be represented as. ) ) . . , Where when
ey Qe o Bpeyg
a,,=1, V,,,=1, and when a_, =0, V, =1, where a,, represents any one of a_,, ..., and

a,g, @ matrix V, is obtained according to a conversion relationship between a_,, and V,,,

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



10

15

20

25

Va1,1 Va1,2 T Val,8

Va21 Va22 Va28
- - ) - , F*H*8 random numbers are sdected from random numbers

VaF*H,l VaF*H,z VaF*H,B

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

hy o he o By
h,, hy, ... hy _ .
i : ) .~ |, random numbers in an mth row of the matrix V, and an mth row of
hF*H,l hF*H,2 hF*H,8

the matrix R are multiplied and products are added to obtain a value, which is specifically
represented as S, =V, * N+ Voo * W+ 4 V¥ hgy Syy S,y o @nd Sy, are obtained

S

a

in a same way, a quantity K of values greater than 0 among S

al?

,, - and Sy, iscounted,
and when K is an even number, the at least apart of datain thewindow W, [k - A,, k + B,] meets

the preset condition C,.

[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 unit

and a main memory, the central processing unit communicates with the main memory, and aruleis

preset on the server, where the ruleis: for a potential dividing point k, determining M points p,,
a window W, [ p,- A, p,+B,] corresponding to the point p,, and a preset condition C,
corresponding to the window W, [ p,- A, p,+B,], where x indicates consecutive natural

numbers from 1 to M, M>2,and A, and B, 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 apoint p, and awindow W, [ p,-A,, p,+B,] corresponding to the
point p, for acurrent potential dividing point k according to the rule, wherei and z are integers,
and 1<z<M;

(b) determining whether at least a part of data in the window W, [ p,-A,, p,*+B,]
meets a preset condition C,; and

when the at least a part of datain the window W, [ p,-A,, p,+B,] does not meet the
preset condition C,, skipping N minimum units U for searching for a data stream dividing point
from the point p, aong a direction of searching for a data stream dividing point, where N*U is

7
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not greater than || B, | +max, (Il A I +1 (k- p,) Il'), so as to obtain a new potentia dividing
point, and performing step (a); and

(c) when at least a part of datain each window W, [ p.-A,, p,+B,] of M windows of
the current potential dividing point k meets the preset condition C,, selecting the current
potential dividing point k asadatastream dividing point.
[0021] With reference to the third aspect, in a first possible implementation manner, the rule
further includes that at least two points p, and p, meet conditions A=A, B,=B,,and C,=
C,.
[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 dividing
point k, the at least two points p, and p,, 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 p, and p, is1U.

[0024] With reference to the third aspect, or any one of the first to third possible
implementation manners, in afourth possible implementation manner, the central processing unit is

specifically configured to:

determine, by using a random function, whether the at least a part of datain the window
W, [ p,-A, p,+B,] meetsthe preset condition C,.

[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 datain the window W, [ p,-A,,

P, + B,] meets the preset condition C,.

[0026] With reference to the third 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
W,[ p,-A, p,+B,] does not meet the preset condition C,, the N minimum units U for
searching for a data stream dividing point are skipped from the point p, aong the direction of

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

according to the rule, aleft boundary of awindow W_[ p.-A., P.+B.] corresponding to a point
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p. that is determined for the new potential dividing point coincides with a right boundary of the
window W, [ p,-A,, p,+B,] or a left boundary of a window W_[ p.-A, p.+B]
corresponding to apoint P, that is determined for the new potential dividing point falls within a

range of thewindow W, [ p,-A,, p,+B,], wherethe point p. determined for the new potential
dividing point is a point ranking the first in a sequence, which is obtained according to the direction
of searching for a data stream dividing point, 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 W,[ p,-A,, p,+ B,] meets
the preset condition C, specifically includes:
selecting F bytes in the window W, [ p,-A,, p,+ B,], 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 a,,, .., and a,,,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

a Qo o A
: : . |l B B e g
bits corresponding to the F*H bytes can be represented as. . : ) .~ |, where
a'F*H,l a‘F*H,Z a‘F*H,8

when a =1, V, . =1, and when a, =0, V, . =1, where a_ , represents any oneof a_,, ..,

and a,g, a matrix V, is obtained according to a conversion relationship between a_, and

m,8 !

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

am,n

Va1,1 Va1,2 T Val,8
Va2,1 Va2,2 Va2,8 e 1%

: : ) : , F*H*8 random numbers are sdected from random numbers
Varn 1 Ve 2 Ve 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , = |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

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

S,, S,,.,ad S, areobtained

represented as S, =V, * N+ Voo * Mo+t Vg N,

9
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in a same way, a quantity K of values greater than 0 among S,;, S

a

- and S, iscounted,
and when K is an even number, the at least a part of data in the window W, [ p,-A,, p,+B,]

meets the preset condition C,.

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 unit
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 k, determining M
windows W, [ k- A, k+B,] and a preset condition C, corresponding to the window W,[ k-

A, k+B,], where x indicates consecutive natural numbers from 1 to M, M>2, and A, and B,

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:

(@) determining a corresponding window W, [k -A, k+B,] for a current potential
dividing point k according to the rule, where i and z are integers, and 1<z<M;

(b) determining whether at least a part of datain thewindow W, [k -A,, k +B,] meets
apreset condition C,; and

when the at least a part of data in the window W, [k -A,, k+B,] does not meet the
preset condition C,, skipping N minimum units U for searching for a data stream dividing point
from the current potential dividing point k aong a direction of searching for a data stream
dividing point, where N*U is not greater than || B, || +max, (Il A Il'), so as to obtain a new
potentia dividing point, and performing step (a); and

(c) when at least a part of datain each window W, [k - A, , k+B,] of M windows of
the current potential dividing point k meets the preset condition C,, selecting the current
potential dividing point k asadatastream dividing point.
[0028] With reference to the fourth aspect, in a first possible implementation manner, the rule
further includes that at least two windows W, [k -A,, k+B.,] and W, [k-A,, k+B,] meet
conditions| A,+B, || A, +B, |and C.,=C, .
[0029] With reference to the first possible implementation manner of the fourth aspect, in a
second possible implementation manner, the rule further includes that A, and A, are positive

integers.
10
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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 A,-1=A, and B,+1=B,.

[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 is

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

W, [k -A, k+B,] meetsthe preset condition C,.

[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 to

determine, by using a hash function, whether the at least a part of data in the window W, [k - A,

k + B,] meets the preset condition C,.

[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 W, [k -A,, k+ B,] does not meet the preset condition C,, the N minimum units
U for searching for a data stream dividing point are skipped from the current potential dividing
point k; aong 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 awindow W_[k.-A., Kk, +
B.] that is determined for the new potential dividing point coincides with a right boundary of the
window W, [k -A,, k+ B,] or a left boundary of a window W_[k;-A, k,+B,] that is
determined for the new potential dividing point fallswithin arange of thewindow W, [k - A,, k +
B,], wherethewindow W,_[K;-A,, K;+B,] determined for the new potential dividing point is a

window ranking the first in a sequence, which is obtained according to the direction of searching for
adata stream dividing point, of M windows that are determined for the new potentia dividing point
according to therule.

[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 datain the window W, [k - A,, k + B,] meets the
preset condition C, specifically includes:
selecting F bytes in the window W, [k - A, k + B,], 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

11
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a,., -, and a_,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

a Qp o A
. " . a2,1 az,z az,s
corresponding to the F*H bytes can be represented as. ) ) . . , Where when
ey Qe o Bpeyg
a,,=1, V,,,=1, and when a_, =0, V, =1, where a A, represents any one of a_,, ..., and

a,g, @ matrix V, is obtained according to a conversion relationship between a_,, and V,,,

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

Va1,1 Va1,2 o Val,8
Va2,1 Va2,2 Va2,8 e 1%

. : ; , F*H*8 random numbers are sdected from random numbers
Varn 1 Ve 2 Ve 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , = |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

the matrix R are multiplied and products are added to obtain a value, which is specifically
represented as S, =V, * N+ Voo * Mo+ 4 V¥ sy Sy S,y o @d Sy, are obtained

in a same way, a quantity K of values greater than O among S,;, S

a.

,, - and Sy, iscounted,
and when K is an even number, the at least apart of datain thewindow W, [k - A,, k + B,] meets

the preset condition C,.

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

searching for a data stream dividing point, where aruleis preset on the server, where the rule is: for
a potential dividing point k, determining M points p,, a window W, [ p,- A, p,+ B,]
corresponding to the point p,, and a preset condition C, corresponding to the window W.[ p, -
A, p,*B,], where x indicates consecutive natural numbers from 1 to M, M>2, and A and B,

are integers; and

the server includes: a determining unit, configured to perform step (a):
(a) determining apoint p, and awindow W, [ p,-A,, p,+B,] corresponding to the
point p, for acurrent potential dividing point k according to the rule, wherei and z are integers,

and 1<z<M; and
12



10

15

20

25

30

ajudging and processing unit, configured to: determine whether at least a part of datain

thewindow W, [ p,-A,, p,+B,] meetsapreset condition C,;
when the at least a part of datain the window W, [ p,-A,, p,+B,] does not meet the

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

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

greater than || B, [[+max (Il A I+ (k-py) ), soasto obtain a new potentia 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 Wix[ p'X-AK, pIX+BX] of M windows of the

C

current potential dividing point K meets the preset condition ~, select the current potentia

dividing point K as adata stream dividing point.

[0036] With reference to the fifth aspect, in a first possible implementation manner, the rule
further includes that at least two points p, and p, meet conditions A.=A,, B,=B,,and C.,=
C,.

[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 dividing
point k, the at least two points p, and p; 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 p, and p, is1U.

[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 W, [ p,-

A,, p,+B,] meetsthe preset condition C,.

[0040] With reference to the fourth possible implementation manner of the fifth aspect, in afifth
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 datain the window W, [ p,-A,,

P, + B,] meets the preset condition C,.

[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 configured
13
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to: when the at least a part of data in the window W, [ p,-A,, p,+B,] does not meet the preset
condition C,, skip the N minimum units U for searching for a data stream dividing point from the
point p, 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 potentia dividing
point, and according to the rule, aleft boundary of awindow W, [ p.-A., P.+B.] corresponding
to a point p. that is determined for the new potential dividing point coincides with a right

boundary of thewindow W, [ p,-A,, p,+B,] or aleft boundary of awindow W,_[ p.-A., P.+

B.] fallswithin arange of thewindow W, [ p,-A,, p,+B,], wherethepoint p. determined for

the new potential dividing point is a point ranking the first in a sequence, which is obtained
according to the direction of searching for a data stream dividing point, 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 datain thewindow W, [ p,
-A,, p,t+ B,] meetsthe preset condition C, specifically includes:
selecting F bytes in the window W, [ p,-A,, p,*+ B,], 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 a,,, .., and a,,,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

a Qo o Ay
: : . |l B B e g
bits corresponding to the F*H bytes can be represented as. . : ) .~ |, where
a'F*H,l a‘F*H,Z a‘F*H,8

when a =1, V, . =1, and when a, =0, V, . =1, where a_ , represents any oneof a_,, ..,

and a,g, a matrix V, is obtained according to a conversion relationship between a_, and

m,8 !

Y/ from the bits corresponding to the F*H bytes, the matrix V, is represented as.

am,n

Va1,1 Va1,2 o Val,8
Va2,1 Va2,2 Va2,8 e 1%

: : ) : , F*H*8 random numbers are sdected from random numbers
Varn 1 Ve 2 Ve 8

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

14
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hyy o, o By

h2 1 h2 2 h2 8 . .
X ) ) .~ |, random numbers in an mth row of the matrix V, and an mth row of

hF*H,l hF*H,2 hF*H,8
the matrix R are multiplied and products are added to obtain a value, which is specifically

represented as S, =V, * N+ Vo, * W+ 4V 5 h S,, S,,..and S, areobtained

m,8

in a same way, a quantity K of values greater than 0 among S,;, S

a

- and Sy, iscounted,
and when K is an even number, the at least a part of data in the window W, [ p,-A,, p,+ B,]

meets the preset condition C,.

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

for searching for a data stream dividing point, where arule is preset on the server, wheretheruleis:
for a potential dividing point k, determining M windows W, [k- A , k+B,] and a preset
condition C, corresponding to the window W, [k- A, , k+B,], where x indicates consecutive
natural numbers from 1 to M, M>2,and A, and B, areintegers; and

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

(@) determining a corresponding window W, [k -A,, k+B,] for a current potential
dividing point k according to the rule, where i and z are integers, and 1<z<M; and

ajudging and processing unit, configured to determine whether at least a part of datain
thewindow W, [k -A,, k+B,] meetsapreset condition C,;

when the at least a part of data in the window W, [k -A,, k+B,] does not meet the
preset condition C,, skip N minimum units U for searching for a data stream dividing point from
the current potential dividing point k aong a direction of searching for a data stream dividing
point, where N*U is not greater than || B, [ +max, (Il A [l), so as to obtain a new potential
dividing point, and perform step (a); and

when at least a part of datain each window W, [k - A, , k+B,] of M windows of the
current potential dividing point k meets the preset condition C,, select the current potential
dividing point k asadata stream dividing point.
[0044] With reference to the sixth aspect, in a first possible implementation manner, the rule

further includes that at least two windows W, [k -A,, k+B.,] and W, [k-A,, k+B,] meet

conditions|A,+B.|=| A; +B, |and C,=C,.
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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 A, and A, 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 rule
further includes A,-1=A, and B,+1=B,.
[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 datain the window

W, [k-A,, k+B,] meetsthe preset condition C,.

[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 W, [k - A,
k + B,] meets the preset condition C,.

[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 W, [k -A,, k +B,] does not meet the preset
condition C,, skip the N minimum units U for searching for a data stream dividing point from the
current potentia dividing point k. along the direction of searching for a data stream dividing point,
S0 as to obtain the new potentia dividing point, the determining unit performs step (a) for the new
potential dividing point, and according to the rule, aleft boundary of awindow W, _[k,-A., Kk, +
B.] that is determined for the new potential dividing point coincides with a right boundary of the
window W, [k -A,, k + B,] or a left boundary of a window W_[k;-A, k,+B,] that is
determined for the new potential dividing point fallswithin arange of thewindow W, [k -A,, k +
B,], wherethe window W,_[k;-A., K, +B,] determined for the new potential dividing point is a

window ranking the first in a sequence, which is obtained according to the direction of searching for
adata stream dividing point, of M windows that are determined for the new potentia dividing point
according to therule.

[0050] With reference to the fourth possible implementation manner of the sixth aspect, in a
seventh possible implementation manner, that the judging and processing unit determines, by using

16



10

15

20

arandom function, whether the at least a part of datain thewindow W, [k - A,, k + B,] meetsthe
preset condition C, specifically includes:
selecting F bytes in the window W, [k - A,, k + B,], 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
a,., - and a_ ., representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits

a Qo o Ay
i * | B2 Qo - Ayg
corresponding to the F*H bytes can be represented as: . : ) |, where when
a‘F*H,l a‘F*H,Z a‘F*H,8
a,.=1, V,,,=1, and when a_ =0, V, . =1, where a,, represents any one of a_,, ..., and

a,g, @ matrix V, is obtained according to a conversion relationship between a,,, and V,,,

m,8 !

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

Va1,1 Va1,2 o Val,8
Va2,1 Va2,2 Va2,8 e 1%

. : ) ; , F*H*8 random numbers are sdected from random numbers
Varn 1 Ve 2 Ve 8

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

hy o he o By
h,, hy, ... hy _ .
i : ) .~ |, random numbers in an mth row of the matrix V, and an mth row of
hF*H,l hF*H,2 hF*H,8

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

represented as S, =V, ., * N+ Voo * W+ 4 V¥ hog, Sy S,y o @nd Sy, are obtained

in a same way, a quantity K of values greater than O among S, S

a

,, - and Sy, iscounted,
and when K is an even number, the at least apart of datain thewindow W, [k - A,, k + B,] meets

the preset condition C,.

[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 data

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

point Kk, determining M points p,, a window W,[ p,- A, p,+B,] corresponding to the point

p., and a preset condition C, corresponding to the window W[ p,- A, p,+B,], where x
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indicates consecutive natural numbers from 1 to M, M>2, and A, and B, are integers; and

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

(a) according to the rule, for a current potentia dividing point k;, determining a point
p, and a window W,[ p,-A,, p,+B,] corresponding to the point p, for a current potential
dividing point k 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 W, [ p,-A,, p,+B,]
meets a preset condition C,; and

when the at least a part of datain the window W, [ p,-A,, p,+B,] does not meet the
preset condition C,, skipping N minimum units U for searching for a data stream dividing point
from the point p, aong a direction of searching for a data stream dividing point, where N*U is
not greater than | B, [l +max, (Il A I+ (k-p,)[l), so asto obtain a new potential dividing
point, and performing step (a); and

(c) when at least a part of datain each window W, [ p,.- A, p,+B,] of M windows of
the current potential dividing point k meets the preset condition C,, selecting the current
potential dividing point k asadatastream dividing point.

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

further includes that at least two points p, and p, meet conditions A.=A,, B,=B,;,and C.,=
C,.

[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 potentia dividing

point k, the at least two points p, and p; 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 p, and p, is1U.

[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 W, [ p,-A,, p,+B,]

meets the preset condition C, specifically includes:
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determining, by the server by using arandom function, whether the at least a part of data
inthewindow W, [ p,-A,, p,+B,] meetsthe preset condition C,.

[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 datain the window W, [ p,- A, p,+B,] meets the preset condition
C, specifically includes:

determining, by the server by using a hash function, whether the at least a part of datain
thewindow W, [ p,-A, p,+B,] meetsthe preset condition C,.

[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 datain the window W, [ p,-A,, p,+B,] does not meet the preset condition C,,
the N minimum units U for searching for a data stream dividing point are skipped from the point

p, aong the direction of searching for a data stream dividing point, so as to obtain the new
potential dividing point, and according to the rule, aleft boundary of awindow W_[ p.-A., P.+
B.] corresponding to apoint P, that is determined for the new potential dividing point coincides

with a right boundary of the window W, [ p,-A,, Rn,+B,] or aleft boundary of a window W,

[P.-A, P.+B.] corresponding to apoint p. that is determined for the new potential dividing
point falls within a range of the window W, [ p,-A, P,+B,], where the point p, determined

for the new potential dividing point is a point ranking the first in a sequence, which is obtained
according to the direction of searching for a data stream dividing point, of M points that are
determined for the new potential dividing point according to the rule.
[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
a least a part of data in the window W,[ p,-A,, p,+ B,] meets the preset condition C,
specifically includes:

selecting F bytes in the window W, [ p,-A,, p,+ B,], 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 a,,, .., and a,,,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,
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a, a,, e Byg

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

ey Qe o Bpayg
when a_ =1, V,,.=1, and when a, =0, V, . =1, where a_ , represents any oneof a_,, ..,
and a,,, a matrix V, is obtained according to a conversion relationship between a ,, and

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

am,n

Val,l Val,z T Va1,8
Va2,1 Va2,2 Va2,8 S L%

: : : : , F*H*8 random numbers are sdected from random numbers
VaF*H 1 VaF*H 2 VaF*H 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , © |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

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

represented as S, =V, * N+ Voo * W+ 4 V¥ g, Sy S,y o @nd Sy, are obtained

in a same way, a quantity K of values greater than 0 among S,;, S

a

,y - and Sy, iscounted,
and when K is an even number, the at least a part of data in the window W,[ p,-A,, p,+ B,]

meets the preset condition C,.

[0059] According to an eighth aspect, an embodiment of the present invention provides a
computer-readabl e 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 dividing

point k, determining M windows W,[ k- A, k+ B, ] and a preset condition C, corresponding
to the window W, [ k- A, k+B,], where x indicates consecutive natural numbers from 1 to M,

M>2,and A, and B, are integers; and the server executes the executable instruction to perform
the following steps:
(@) determining a corresponding window W, [k -A,, k+B,] for a current potential

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

(b) determining whether at least a part of datain thewindow W, [k -A,, k +B,] meets
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apreset condition C,; and
when the at least a part of data in the window W, [k -A,, k+B,] does not meet the

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

from the current potential dividing point k aong a direction of searching for a data stream

dividing point, where N*U is not greater than || B, || +max, (Il A Il), so as to obtain a new
potential dividing point, and performing step (a); and

(c) when at least a part of datain each window W, [k - A, , k+B,] of M windows of
the current potential dividing point k meets the preset condition C,, selecting the current
potential dividing point k asadatastream dividing point.
[0060] With reference to the eighth aspect, in afirst possible implementation manner, the rule
further includes that at least two windows W, [k -A,, k+B.] and W, [k-A,, k+B,] meet
conditions| A,+B, || A, +B, |and C.,=C, .
[0061] With reference to the first possible implementation manner of the eighth aspect, in a
second possible implementation manner, the rule further includes that A, and A, 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 A,-1=A, and B,+1=B,.
[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 datain thewindow W, [k -A,, k +B,] meets
the preset condition C, specificaly includes:

determining, by using a random function, whether the at least a part of data in the
window W, [k -A,, k +B,] meetsthe preset condition C,.

[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 W, [k - A,, k +B,] meets the preset condition
C, is specificaly: determining, by the server by using a hash function, whether the at least a part

of datain thewindow W, [k -A, , k +B,] meetsthe preset condition C,.

[0065] With reference to the eighth aspect, or any one of the first to fifth possible
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implementation manners of the eighth aspect, in a sixth possible implementation manner, when the
at least a part of datain the window W, [k -A,, k + B,] does not meet the preset condition C,,
the N minimum units U for searching for a data stream dividing point are skipped from the current
potential dividing point k aong the direction of searching for a data stream dividing point, so as
to obtain the new potentia dividing point, and accordin to the rule, a left boundary of a window

W, [k,-A., k;+B.] that is determined for the new potential dividing point coincides with aright
boundary of the window W, [k -A,, k + B,] or aleft boundary of awindow W_ [k, -A., Kk, +

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

[k-A,, k+B,], where the window W_[k;-A, k;+B.,] determined for the new potentia
dividing point is a window ranking the first in a sequence, which is obtained according to the
direction of searching for a data stream dividing point, of M windows that are determined for the
new potential dividing point according to therule.
[0066] With reference to the fourth possible implementation manner of the eighth aspect, in a
seventh possible implementation manner, the determining, by using a random function, whether the
a least a part of data in the window W, [k -A,, k + B,] meets the preset condition C,
specifically includes:

selecting F bytes in the window W, [k -A,, k + B,], 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

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

a Qo o A
i * | B2 Qo o Apg
corresponding to the F*H bytes can be represented as: . : ) " |, where when
a‘F*H,l a‘F*H,Z a‘F*H,8
a,,=1, V,n,=1, and when a_, =0, V,, =1, where a,, represents any one of a_,, ..., and

a,g, @ matrix V, is obtained according to a conversion relationship between a,,, and V,,,

m,8 !

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

Va1,1 Va1,2 o Val,8
Va2,1 Va2,2 Va2,8 e 1%

. ; ) ; , F*H*8 random numbers are sdected from random numbers
Varn 1 Ve 2 Ve 8

following normal distribution to form a matrix R, the matrix R is represented as
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h2 1 h2 2 h2 8 . .
X ) ) .~ |, random numbers in an mth row of the matrix V, and an mth row of

hF*H,l hF*H,2 hF*H,8
the matrix R are multiplied and products are added to obtain a value, which is specifically
S

al?’

represented as S, =V, * N+ Vo, * W+ 4V 5 h S,,..,and S, areobtained

m,8

in a same way, a quantity K of values greater than 0 among S,;, S

a

- and Sy, iscounted,
and when K is an even number, the at least apart of datain thewindow W, [k - A, k + B,] meets

the preset condition C,.

[0067] In the embodiments of the present invention, a data stream dividing point is searched for
by determining whether at least a part of datain awindow 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.

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 isaschematic diagram of a data stream dividing point;

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

[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

adata stream dividing point;

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

adata stream dividing point;

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

for adata 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;

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

for adata stream dividing point;

[0077] FIG. 16 and FIG. 17 are schematic diagrams of determining whether at least a part of
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datain awindow meets a preset condition;

[0078] FIG. 18 isastructural diagram of a deduplication server;

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

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

[0081] FIG. 21 and FIG. 22 are schematic diagrams of an implementation manner of searching
for adata stream dividing point;

[0082] FIG. 23 and FIG. 24 are schematic diagrams of an implementation manner of searching
for a data stream dividing point;

[0083] FIG. 25 and FIG. 26 are schematic diagrams of an implementation manner of searching
for adata 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 searching
for adata stream dividing point; and

[0086] FIG. 32 and FIG. 33 are schematic diagrams of determining whether at least a part of
datain awindow meets a preset condition.

DESCRIPTION OF EMBODIMENTS

[0087] With ongoing progress of storage technologies, amounts of generated data grow
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, atechnology of eliminating duplicate datais introduced to the field of data storage.

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

(1044, 104b, ..., and 104n) serve as storage media that store data from which duplicate data has been
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eliminated, and may be storage media such as disk arrays and tape libraries. The clients (101a,
101D, ..., 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
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 a
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 agorithm;

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

(3) caculating 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 data
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; and

(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, the
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 on
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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. Specificaly, as shown in FIG. 2, for example, a potential dividing point k, islocated

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 k, is a
data stream dividing point, in a direction of searching for a data stream dividing point shown by an
arrow in FIG. 2, anext potential dividing point K, is searched for, that is, a point located between
two consecutive minimum units, whose sequence numbers are 7 and 8, for searching for a data

stream dividing point. When the potential dividing point K, is a data stream dividing point, data

between the two adjacent data stream dividing points k,, and K, 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, al the minimum units,
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 usualy
represents a search direction from a file header to afile trailer or a direction from afile trailer to a
file header, and in this embodiment, the search direction from afile header to afiletrailer is used as
an example.

[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 minimum
value of adata 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 aso 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. K, is a currently found data

stream dividing point, and from K, , 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
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position of the minimum data chunk, that is, the end position of the minimum data chunk serves as

a next potential dividing point k. 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 k, aong the
direction of searching for a data stream dividing point. 4096 bytes are skipped from the point K,
along the direction of searching for a data stream dividing point, and the point K. is obtained at an

end position of a 4096th byte to serve as a potential dividing point. For example, k 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, Kk, is a currently

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

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

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

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

next data stream dividing point and forced division is performed.
[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 ruleis preset on a deduplication server 103, where the rule is: for a potential dividing
point K, determining M points p,, a window W[ p,- A, p.+B,] corresponding to the point

p, and a preset condition C, corresponding to the window W[ p,- A, p,+B,], where x

indicates consecutive natural numbers from 1 to M, M>2, and A and B, are integers, where a

distance between P, and the potential dividing point k is d, 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 preset
maximum distance between two adjacent data stream dividing points, that is, a preset maximum
length of adata chunk. It is determined whether at least a part of datain awindow W,[ p,-A,, p,
+B,] corresponding to a point P, meets a preset condition C,, where, z is an integer, 1<z<M,
and (p,-A,)and (p,+B,) represent two boundaries of the window W,. When it is determined that
at least a part of datain awindow W,[ p,-A,, p,+B,] of any one point p, does not meet the
preset condition C,, N bytes are skipped from the point p, corresponding to the window W, [ p,
-A,, p,+B,] that does not meet the preset condition along a direction of searching for a data
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stream dividing point, where N<|| B, |+ max, (Il A [+ (k-p) ), where Il (k-p,) |l

represents a distance between any point of the M points p, and the potentia dividing point K,
max, (Il A Il + 1l (k- p,) II') represents a maximum value of a sum of an absolute value of the
distance between the any point of the M points p, and the potential dividing point k and an
absolute value of A, corresponding to the any point, and |l B, Il represents an absolute value of
B, in W,[p,-A,, p,+B,]. 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 W[ p, -
A, p,+B,] of the M windows meets the preset condition C,_, the potential dividing point k isa
data stream dividing point.
[0095] Specificaly, for a current potential dividing point k., the following steps are performed
according to the rule:
[0096] Step 401: Determine apoint P, and awindow W, [ p,- A, p,+B,] corresponding to
the point P, for a current potentia dividing point k; according to the rule, where i and z are
integers, and 1<z<M.
[0097]  Step 402: Determine whether at least a part of datain thewindow W, [ p,-A, p,+B,]
meets a preset condition C,;

when the at least a part of data in the window W, [ p,-A,, n,+ B,] does not meet the
preset condition C,, skip N minimum units U for searching for a data stream dividing point from
the point P, aong a direction of searching for a data stream dividing point, where N*U is not
greater than || B, | +max, (I A Il + 1l (k- pi) II'), so asto obtain a new potential dividing point,

and perform step 401; and
when at least a part of datain each window W, [ p.- A, P,+B,] of M windows of the

current potentia dividing point k meets the preset condition C, , select the current potential
dividing point k asadata stream dividing point.

[0098] Further, the rule further includes that at least two points P, and p; meet conditions
A=A, B=B,,and C,=C,.

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

points P, and p; are in a direction opposite to the direction of searching for a data stream

28



10

15

20

25

30

dividing point.
[0100] The rule further includes that a distance between the at least two points p, and p; is
1U.

[0101]  The determining whether at least a part of data in the window W, [ p,-A, p,+B,]

meets a preset condition C, specifically includes:

determining, by using a random function, whether the at least a part of data in the
window W, [ p,-A, p,+B,] meetsthe preset condition C,.
[0102] The determining, by using a random function, whether the at least a part of data in the

window W, [ p,-A, p,+B,] meets the preset condition C, is specifically: determining, by
using a hash function, whether the at least a part of data in the window W,[ p,-A,, p,+B,]
meets the preset condition C,.

[0103]  When the at least a part of datain the window W, [ p,-A, p,+B,] does not meet the

preset condition C,, the N minimum units U for searching for a data stream dividing point are

skipped from the point P, aong 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

W, [ P.-A., B.+B.] corresponding to a point p. that is determined for the new potential
dividing point coincides with a right boundary of the window W, [ p,-A,, p,+B,] or a left
boundary of awindow W, [ p.-A., P.*B.] corresponding to apoint p. that is determined for
the new potential dividing point falls within a range of the window W, [ p,-A,, p,+B,], where

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

sequence, which is obtained according to the direction of searching for a data stream dividing point,
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 for
by determining whether at least a part of datain awindow 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 || B, | +max, (Il A I+ (k- py) ), soasto

obtain a next potential dividing point, thereby improving efficiency of searching for a data stream
dividing point.
[0105] In a process of eliminating duplicate data, to ensure an even size of a data chunk, asize

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

quantity M of the points P, and a probability that at least a part of datain thewindow W[ p,- A,

P+ B,] corresponding to the point P, meets the preset condition C,, 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 P, increases, the probability that at least a part of datain awindow W[ p.- A, P,+
B,] corresponding to a single point P, meets the preset condition C, also increases. For

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

determining 11 points P,, where x indicates consecutive natural numbers from 1 to 11 separately,
and a probability that at least a part of datain awindow W[ p.- A, p,+ B,] corresponding to any
point P, of the 11 points meets the preset condition C, is 1/2. Another group of rules preset on

the deduplication server 103 is: selecting 24 points P, for the potential dividing point Kk, where x
indicates consecutive natural numbers from 1 to 24 separately, and a probability that at least a part
of datain awindow W[ p,- A, p,+B,] corresponding to any point p, of the 24 points meets

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

specific window W, [ p,- A, p.* B,] meets the preset condition C,, reference may be made to

the description of the part of determining whether the at least a part of datain the window W, [ p, -

A, p,* B,] meetsthe preset condition C,. P(n) depends on the two factors, that is, the quantity

M of points p, and the probability thet at least a part of data in the window W, [ p,-A,, p,+

B,] corresponding to the point p, meets the preset condition C,, 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/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 a

121024
data stream dividing point. Integration Z nx (P(n-1)—P(n)) may be performed according to

n=4*1024
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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
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, arule is preset on a deduplication server 103, where the

rule is: for a potential dividing point k, determining 11 points p,, awindow W, [ p,- A, P+
B,] (window W, for short) corresponding to the point p,, and a preset condition C,
corresponding to the window W, [ p.-A,, p,+B.], where A=A=A=A=A=A=A=A=
A=A,=A,=169, B=B,=B,=B,=B.=B,=B,=B;=B;=B,=B,;=0, and C,=C,=C,=C,=
C,=C;=C,=C;=C,=C,=C,, . A distance between the point P, and the potential dividing point
k is d, bytes. Specificaly, adistance between apoint p, and the potential dividing point Kk is
0 byte, a distance between a point p, and the potential dividing point k 1 byte, a distance
between apoint p, and the potential dividing point K is 2 bytes, a distance between apoint p,
and the potential dividing point K is 3 bytes, a distance between a point p, and the potentia
dividing point Kk is4 bytes, adistance between apoint p, and the potential dividing point K is
5 bytes, a distance between a point p, and the potentia dividing point k is 6 bytes, a distance
between apoint p; and the potential dividing point k is 7 bytes, a distance between apoint p,
and the potentia dividing point k is 8 bytes, a distance between a point p,, and the potential
dividing point k is 9 bytes, a distance between a point p,, and the potential dividing point k
is 10 bytes, and relative to the potential dividing point k, al the points p,, P;, P,» Ps, Ps.
P,, Ps, Py, Py, and p,; arein a direction opposite to a direction of searching for a data

stream dividing point. k. isadata stream dividing point, and the direction of searching for a data

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 k, , an end position of the minimum data chunk of 4
KB serves as a next potential dividing point k,, and a point p, is determined for the potential
dividing point k; . In this embodiment, according to the rule preset on the deduplication server 103,

X indicates consecutive natura numbers from 1 to 11 separately. In the implementation manner

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

Pia» Pur Piss Pie» Py P Po» Py @d py, separately, and windows corresponding to
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the points p,;, P,» Piay Pur Piss Pes Pos P Pos Paor @d pyy @€ W[ p,-169,
Puls W[ p2-169, p,l, Wil pis-169, p]l, W[ p,-169, p,]. Wil pis-169, pil, W
[ Pi6-169, pel, W, [ p,-169, p,l. Wil p;g-169, pgl, Wil pg-169, pol, Wiyl pyp-169,
Pl and W, [ p,;,-169, p,,] respectively. The foregoing windows are separately referred to as
W, W,, W,, W,, Wy, Wg;, W,, W;, Wy, W,, and W,, for short. A distance
between the point p, and the potential dividing point k is d, bytes. Specificaly, a distance
between p, and k, is O byte, a distance between p, and k, is 1 byte, a distance between
P, ad k is2 bytes, adistance between p, and k is 3 bytes, a distance between p, and
k is 4 bytes, a distance between p, and k; is 5 bytes, a distance between p., and k is6
bytes, a distance between p,, and k; is 7 bytes, a distance between p, and k; is 8 bytes, a
distance between p,, and k is 9 bytes, a distance between p,, and k is 10 bytes, and
relative to the potential dividing point k , al p,, ps, Pu» Ps: Pes P7s Pgs Pos Paos
and p,, areinadirection oppositeto the direction of searching for a data stream dividing point. It
is determined whether at least a part of datain W, [ p,,-169, p,,] meets a preset condition C,, it
Is determined whether at least a part of datain W, [ p.,-169, p,,] meets a preset condition C,, it
is determined whether at least a part of datain W,[ p,,-169, p,,] meetsapreset condition C, it
is determined whether at least a part of datain W, [ p,,-169, p,,] meetsapreset condition C,, it
is determined whether at least a part of datain W[ p,;-169, p,;] meets apreset condition C;, it
is determined whether at least apart of datain W, [ p,-169, p,,] meetsa preset condition Cg, it
is determined whether at least a part of datain W, [ p,-169, p,,] meets apreset condition C,, it
is determined whether at least a part of datain W[ p,s-169, p,,] meetsapreset condition C, it
is determined whether at |least a part of datain W, [ p,,-169, p,,] meetsapreset condition C,, it
is determined whether at least apart of datain W, [ p,,-169, p,,] meetsapreset condition C,,,
and it is determined whether at |east a part of datain W, [ p.,,-169, p,,] meetsapreset condition
C,.. When it is determined that the at least a part of data in the window W, meets the preset
condition C,, the at least a part of data in the window W,, meets the preset condition C,, the at
least a part of data in the window W, meets the preset condition C;, the at least a part of data in
the window W, meets the preset condition C,, the at least a part of data in the window W,

meets the preset condition C;, the at least a part of data in the window W, meets the preset
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condition C,, the at least a part of data in the window W,_, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition Cg, the at least a part of datain
the window W,, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,,, and the at least a part of datain the window W,, meets the preset

condition C,;, the current potential dividing point k; isadata 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. 6, a least a part of datain W[ p,;-169, p,;] does not

meet the corresponding preset condition C;, N bytes are skipped from the point p,. along the
direction of searching for a data stream dividing point, where the N bytes are not greater than ||
By Il +max (Il A Il +1I (k- p,) ). Inanimplementation 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 next
potential dividing point. For differentiation from the potential dividing point k. , the new potential

dividing point is represented as k; 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 k;, and ae p,;, P, Pss Pss Piss Piesr P7s Pigs Pjos Pjos @A pyyy
separately, and windows corresponding to the points p,,, p,,, Pis» Pus Pjss Piss Pj7zs Pigs
Pies Pjosand p;,, aedetermined, andare W,,[ p,-169, p,], W,[p,-169, p;,]I, W[ p;,
-169, p;s]. Wis[ p,-169, pi, 1, Wis[ps-169, pis], Wil pjs-169, pisl. Wi, [ p;,-169, p;,],
V\/js[pj8-169, pja], V\/jg[pjg-169, pjg], leO[pjlo -169, pl.lo], and an[ pj11-169, pm]
respectively. A distance between p, and the potential dividing point k; is d, bytes.
Specificaly, adistance between p;, and k; isObyte, adistance between p,, and k; is1 byte,
adistance between p,,; and k; is2 bytes, adistance between p, and k; is3 bytes, adistance
between p,, and k; is4 bytes, a distance between p,, and k; is5 bytes, a distance between
p,; and k; is 6 bytes, adistance between p,, and k; is 7 bytes, a distance between p,, and
k, is8 bytes, adistance between p,,, and k; is9bytes, adistance between p,, and k; is10
bytes, and relative to the potential dividing point k;, al p,;, P,, Ps: Pus Pjss Pisr Pj7s
Piss Pjor Pjo-ad p,, areinadirection opposite to the direction of searching for a data stream

dividing point. In the implementation manner shown in FIG. 6, when the 11th window W[ p,,,
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-169, p,,,] is determined for the potentia dividing point k;, to ensure that a range between the
potential dividing point k and the potential dividing point k; al fall within a determining range,
in this implementation manner, it may be ensured that a left boundary of the window W,,,[ p;,
-169, p,,,] coincides with aright boundary p, of W[ p,s-169, p;] or fals within arange of
W[ pis-169, p;], where the point p,,, determined for the potential dividing point k; is a

point ranking the first in a sequence, which is obtained according to the direction of searching for a

data stream dividing point, of M points that are determined for the potential dividing point k,

according to the rule. Therefore, within such a limit, when the at least a part of datain W[ ps
-169, p,;] does not meet the preset condition Cg, a distance for skipping from p. aong the
direction of searching for a data stream dividing point is not greater than |l B || + max, ( |l

A ll+1 (k- p,)Il), where M=11, and 11*U is not greater than max, (Il A I +1 (k- p,) II),
and therefore, a distance for skipping from p,; aong the direction of searching for a data stream
dividing point is not greater than 179. It is determined whether at least a part of datain W,,[ p,,
-169, p,,] meets the preset condition C,, it is determined whether at least a part of datain W,
[ p;,-169, p,;,] meets the preset condition C,, it is determined whether at least a part of data in
Wi;[ p;5-169, p,,] meets the preset condition C,, it is determined whether at least a part of data
in W,[p,,-169, p,,] meets the preset condition C,, it is determined whether at least a part of
datain W[ p,s-169, p;s] meets the preset condition C, it is determined whether at least a part
of datain W[ p,;-169, p,,] meets the preset condition Cg, it is determined whether at least a
part of datain W,;[ p,,-169, p,,] meetsthe preset condition C, it is determined whether at least
a part of datain W[ p,-169, p,,] meets the preset condition Cg, it is determined whether at
least apart of datain W[ p,4-169, p,s] meets the preset condition C,, it is determined whether
at least apart of datain W, [ p;,,-169, p;,,] meetsthe preset condition C,y, and it is determined

whether at least a part of datain W[ p,;,-169, p,,;] meets the preset condition C,,. Certainly,

in this embodiment of the present invention, the rule is also followed when it is determined whether

the potential dividing point k, 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 k . When it is determined that the at least a part of datain the window W, meets the preset
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condition C,, the at least a part of data in the window W,, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition C;, the at least a part of datain
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C, the at least a part of data in the window W, meets the preset
condition Cg, the at least a part of datain the window W,;, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition Cg, the at least a part of datain
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,,, and the at least a part of datain the window W,;; meets the preset
condition C,,, the current potentia dividing point k; is a data stream dividing point, and data
between k; and k, forms 1 data chunk. Meanwhile, a minimum chunk size of 4 KB is skipped

in a manner the same as that of k, to obtain a next potential dividing point, and it is determined,

according to the rule preset on the deduplication server 103, whether the next potentia dividing
point is a data stream dividing point. When it is determined that the potential dividing point k; is

not a data stream dividing point, 11 bytes are skipped in a manner the same as that of k; 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 stream dividing point is found after a set maximum data
chunk is exceeded, an end position of the maximum data chunk serves as aforced 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 datain W, [ p,,
-169, p,,] meets the preset condition C;, when it is determined that the at least a part of data in
W, [ p,;-169, p,;] meets the preset condition C,, it is determined that the at |east a part of datain
W, [ p,-169, p,,] meetsthe preset condition C,, it is determined that the at least a part of data
in W,[ p;-169, p,] meets the preset condition C,, it is determined that the at least a part of
datain W,[ p,-169, p,,] meetsthe preset condition C,, and it is determined that the at least a
part of datain W[ p,-169, p,.] does not meet the preset condition C;, 10 bytes are skipped
from the point p, aong 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 K,

here for differentiation from other potential dividing points. According to the rule preset on the
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deduplication server 103, 11 points p,, are determined for the potentia dividing point k, where
x indicates consecutive natural numbers from 1 to 11 separately, and are py,, Pgos Pyss Pgas Pgss
Pgss Pgzs Pgss Pgor Pgos aNd  pyy; separately, and windows corresponding to the points pg,,
Pg2s Pgzs Pgar Pgss Pysr Pgrs Pgss Pgor Pgos @A py,, are determined, and are W[ py,
-169, py ] Wi, [ Pg2-169, Pyl Wisl Pgs-169, pysls Wil Pga-169, pul, Wil Pgs-169, pysl,
Wyo [ Pgs =169, Pyl Wyr [ Pg7-169, Pyl W[ Pgs -169, Pgs ], Wy [ Pge-169, pgel, Wiy
[ Py 169, pyel, and W, [ pyy,-169, py,,] respectively. A distance between p, and the
potential dividing point k, is d, bytes. Specificaly, adistance between p, and k, isO byte,
adistance between p,, and k; is1byte, adistance between p,; and k; is2 bytes, adistance
between p,, and k; is 3 bytes, adistance between p,; and k, is 4 bytes, a distance between
P, and k, is5 bytes adistance between p,, and k, is6 bytes, adistance between p and
k, is7 bytes, adistance between p, and k, is 8 bytes, adistance between p,, and k, is9

bytes, a distance between p,,, and k, is10 bytes, and relative to the potentia dividing point Kk,

al pgs Pysr Pgar Pgss Pger Pyzs Pgss Pgor Pgo» @A py,, arein adirection opposite to the
direction of searching for a data stream dividing point. It is determined whether at least a part of

datain W, [ p,-169, p,,] meets the preset condition C,, it is determined whether at least a part
of datain W,,[ p,,-169, p,,] meets the preset condition C,, it is determined whether at least a
part of datain W[ p,-169, p,,] meetsthe preset condition C;, it is determined whether at |east
a part of datain W,,[ p,,-169, p,,] meets the preset condition C,, it is determined whether at
least a part of datain W[ p,s-169, p,s] meets the preset condition C;, it is determined whether
a least a part of data in W[ p,s-169, p,,] meets the preset condition Cg, it is determined
whether at least a part of data in W, [ p,,-169, p,;] meets the preset condition C,, it is
determined whether at least a part of datain W[ pe-169, p,] meets the preset condition Cg, it
is determined whether at least a part of datain W[ p,-169, p,] meetsthe preset condition C,,
it is determined whether at least a part of datain Wy, [ py,,-169, pg,] meets the preset condition
Cyo, and it is determined whether at least a part of datain W,,,[ p,,,-169, p,,,] meets the preset
condition C,, . Therefore, the point p,, corresponding to the potential dividing point k|

coincides with the point p,; corresponding to the potential dividing point k; , the window W,
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[ py1,-169, pg,,] corresponding to the point pg,, coincides with the window W[ p;-169, p;]
corresponding to the point p,;, and C,=C,,; therefore, for the potential dividing point k; , when
it is determined that the at least a part of data in W[ p,;-169, p,;] does not meet the preset
condition C;, the potential dividing point k, obtained by skipping 10 bytes from the point p,

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 are
skipped from the point p,; 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 p,, aong the direction of searching for a data stream dividing point. Therefore, a speed of

searching for a data stream dividing point is increased. When a probability that at least a part of data
in the window W, [ p,-A., p,+ B,] corresponding to the point p, that is determined

according to the preset rule meets the preset condition C, is1/2, that is, aprobability 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 potentia dividing point K,
determining 11 points p, , awindow W, [ p,-A, p,+B,] corresponding to the point p,, and a
preset condition C, corresponding to the window W, [ p,- A, p,+B,], where x indicates

consecutive natural numbers from 1 to 11 separately, where a probability that at least a part of data
in the window W, [ p,-A,, p,+ B,] corresponding to the point p, meets the preset condition

is 1/2, and P(n) can be calculated by using the two factors, that is, the quantity of points p, and
the probability that at least a part of data in the windowW,_[ p,-A,, p,+ B,] corresponding to
the point p, meetsthe preset condition. Moreover, A=A, =A=A,=A=A=A = A=A =A,
=A,=169, B=B,=B,=B,=B,=B,=B,=B,=B,=B,=B,=0, and C,=C,=C,=C,=C,=C,=
C,=C;=C,=C,,=C,,, where a distance between p, and the potentia dividing point K is d,
bytes. Specificaly, adistance between p, and the potential dividing point K is 0 byte, adistance
between p, and K is1byte adistance between p, and K is2 bytes, adistance between p,
and k is3bytes, adistance between p, and K is4 bytes, adistance between p, and K is5
bytes, a distance between p, and K is 6 bytes, a distance between p, and k is 7 bytes, a
distance between p, and Kk is 8 bytes, a distance between p,, and K is 9 bytes, a distance

between p, and K is10 bytes, and relative to the potentia dividing point Kk, al p,, P;, P,
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Ps, Ps, Py Pgy Poy P, @nd p, areinadirection opposite to the direction of searching for

a data stream dividing point. 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 windows

corresponding to the 11 consecutive points meets the preset condition C, . After aminimum 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;
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 datain
each window of the windows corresponding to the 11 points meets the preset condition C, . 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.

[0109] At an nth point, there may be 12 cases of obtaining P(n) by means of recursion.

P(n)
Not met | 2 Met
1/2
| Not met Met
P(n-1)
P(n-2)
1/2
Not met Met
P(n-11) . |Atleasta pért of data in

each window of windows
corresponding to 11

consecutive points meets
a preset condition

[0110] Case 1: With aprobability of 1/2, at least a part of datain awindow corresponding to the
nth point does not meet a preset condition; in this case, with a probability of P(n-1), 11 consecutive
points do not exist anong (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
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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 of
windows corresponding to the 11 consecutive points separately meets the preset condition, is not
related to P(n).

[0111] Case 2: With aprobability of 1/2, at least a part of datain awindow 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,
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 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).

[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 not
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 datain the
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 datain windows corresponding
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 ruleiis.
for a potential dividing point k, determining 24 points p,, a window W,[ p,-A, p,+B,]
corresponding to the point p,, and a preset condition C, corresponding to the window W, [ p, -

A, p,+B,], where x indicates consecutive natural numbers from 1 to 24 separately, where a

probability that at least a part of data in the window W, [ p,-A,, p,+ B,] corresponding to the
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point p, meets the preset condition C, is 3/4, and P(n) can be calculated by using the two
factors, that is, the quantity of points p, and the probability that at least a part of data in the
window W, [ p,-A,, p,+ B,] corresponding to the point p, meets the preset condition.
Moreover, A=A, =A=A,=A=A,=A =A=A,=A,=A,=169, B=B,=B,=B,=B,=B,=
B,=B,=B,=B,=B,=0,and C,=C,=C,=C,=C,=C;=C,=C,=C,=..=C,,=C,=C,,, where a
distance between p, and the potential dividing point K is d, bytes. Specificaly, a distance
between p, and the potential dividing point K is O byte, a distance between p, and K is 1
byte, a distance between p, and K is 2 bytes, a distance between p, and k is 3 bytes, a
distance between p, and K is 4 bytes, a distance between p, and K is 5 bytes, a distance
between p, and Kk is 6 bytes, a distance between p; and K is 7 bytes, a distance between
p, and K is 8 bytes, ..., a distance between p,, and K is 21 bytes, a distance between p,,
and k is 22 bytes, a distance between p,, and K is 23 bytes, and relative to the potentia

dividing point k, al p,, Ps, Pss Psy Pss Pyy Psy Py o Py Pogy @d p,, aeina
direction opposite to the direction of searching for a data stream dividing point. Therefore, whether
the potential dividing point Kk 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 C, , and calculation can be performed by using the following formulas:
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 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 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 11
consecutive points meets a preset condition with a probability of 1/2, a conventional CDC agorithm
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
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implementation manner shown in FIG. 7, arule is preset on a deduplication server 103, where the
ruleis: for a potentia dividing point Kk, determining 11 points p,_, awindow W,[ p.-A,, p,+
B, ] corresponding to the point p,, and a preset condition C, corresponding to the window W,
[ p-A., P.+B.], where x indicates consecutive natural numbers from 1 to 11 separately, where a
probability that at least a part of data in the window W, [ p,-A, p,+ B,] corresponding to the
point p, meets the preset condition C, is 1/2, A=A, =A=A,=A=A=A=A=A=A,=
A, =169, B=B,=B,=B,=B,=B,=B,=B,=B,=B,=B,,=0, and C,=C,=C,=C,=C,=C,=
C,=C;=C,=C,,=C,,, where a distance between p, and the potential dividing point K is d,
bytes. Specifically, a distance between p, and the potential dividing point k is 2 bytes, a
distance between p, and K is 3 bytes, a distance between p, and K is 4 bytes, a distance
between p, and k is 5 bytes, a distance between p, and K is 6 bytes, a distance between
ps and K is7 bytes, adistance between p, and K is8 bytes, adistance between p, and k
is 9 bytes, a distance between p, and K is 10 bytes, a distance between p,, and K is1 byte,
adistance between p,, and Kk is O byte, and relative to the potential dividing point k, al p,,
P,, Ps, P Ps, Ps» Py Ps, Py, @nd P, are in a direction opposite to a direction of
searching for a data stream dividing point. k, isadatastream dividing point, and the direction of

searching for a data stream dividing point shown in FIG. 7 is from left to right. After a minimum

data chunk of 4 KB is skipped from the data stream dividing point k,, an end position of the
minimum data chunk of 4 KB serves as a next potential dividing point k , and a point p, is
determined for the potential dividing point k; . 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 for
the potential dividing point k., and are p,,, P,. Ps» Pss Pis: Ps» P7s Pigs Por Paos
and p,, separately, and windows corresponding to the points p.,, P.,. Pas Puss Pis: Pigs
P7r Pier Por Py. and py, ae W[ p,-169, p,l, W,[ p,-169, p,], W[ p,-169,
Pial, Wi, [ p-169, pul, Wil pis-169, pis]l, Wil pi6-169, pel, W, [ p;-169, p;l, W,
[ Pis-169, pgl. Wo [ Po-169, pgl. Wi, [ Pyp-169, Pyl and Wy, [ py, -169, py, ]
respectively. A distance between the point p,, and the potential dividing point k, is d, bytes.

Specifically, a distance between p, and k is 2 bytes, a distance between p, and k is 3
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bytes, a distance between p,, and k; is 4 bytes, a distance between p, and k is5 bytes, a
distance between p. and k is 6 bytes, a distance between p, and k; is 7 bytes, a distance
between p, and k is 8 bytes, a distance between p,, and k. is 9 bytes, a distance between
P, and k; is10 bytes, adistance between p,, and k is1 byte, adistance between p,, and
ki is 0 byte, and relative to the potential dividing point k., al p., P,, Ps Par Pis: P>
P., Pigs Po,and p, areinadirection opposite to the direction of searching for a data stream
dividing point. It is determined whether at least a part of datain W, [ p,,-169, p,, ] meets a preset
condition C,, it is determined whether at least a part of datain W, [ p,-169, p.,] meets a preset
condition C,, it is determined whether at least a part of datain W, [ p,,-169, p,,] meets a preset
condition C,, it is determined whether at least a part of datain W, [ p,,-169, p,,] meets a preset
condition C,, it is determined whether at least a part of datain W[ p,;-169, p,;] meets a preset
condition C;, it is determined whether at least a part of datain W [ p,-169, p,,] meetsapreset
condition C, it is determined whether at least a part of datain W [ p,-169, p,,] meets a preset
condition C,, it isdetermined whether at least a part of datain W[ p,-169, p,;] meetsa preset
condition Cg, it is determined whether at least apart of datain W, [ p,-169, p,,] meets apreset
condition C,, it is determined whether at least a part of data in W, [ p,,-169, p,,] meets a
preset condition C,,, and it is determined whether at least a part of datain W, [ p.,,-169, p.,]
meets a preset condition C,,. When it is determined that the at least a part of data in the window

W,

. meets the preset condition C,, the at least a part of datain the window W,, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C;, the at
least a part of datain the window W, meets the preset condition C,, the at least a part of data in
the window W, meets the preset condition C;, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition C, the at least a part of datain
the window W,, meets the preset condition C,, and the at least a part of data in the window

W,

. meets the preset condition C,,, the current potential dividing point k 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. 8, that the at least a part of datain W[ p,;-169,
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p,,] does not meet the preset condition C, and 11 bytes are skipped from the point p,, aong a

direction of searching for a data stream dividing point is used as an example for description. As
shown in FIG. 8, when it is determined that W, does not meet a preset condition, from p, that

serves as a start point, N bytes are skipped aong the direction of searching for a data stream
dividing point, where the N bytes are not greater than || B, | + max, (Il A Il + Il (k- p,) ). 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 end
position of an 11th byte. For differentiation from the potential dividing point k; , the new potential

dividing point is represented as k; here. According to the rule preset on the deduplication server
103, 11 points are determined for the potential dividing point k;, and are p,;, P;,, Pjss Pjss
Ps: Pisr Pi7v Pisr Pior Pjo» @d p;,, separately, and windows corresponding to the points
Pis Pias Pizs Piar Piss Pigr Pj7s Piss Pjor Pjos @d p,,;, are determined, and are W,
[ p,-169, p;l, W,[p;,-169, p;,], W[ p;3-169, pi;l, Wil p,-169, p,l. Wil pjs-169,
Pisl: Wil Pis-169, pigl, Wi, [ p;7-169, ], Wil Pjs-169, pl, Wisl Ps-169, gl Wiy
[ P -169, p], and W, [ p;;,-169, p;;,] respectively. A distance between p,, and the
potential dividing point k; is d, bytes. Specificaly, adistance between p,, and k; is2 bytes,
adistance between p,, and k; is3 bytes, adistance between p,; and k; is4 bytes, adistance
between p, and k; is5 bytes, a distance between p,; and k; is 6 bytes, a distance between
pe ad k; is7 bytes, adistance between p,; and k; is 8 bytes, a distance between p,; and
k; is9 bytes, adistance between p, and k; is10 bytes, adistance between p,,, and k; isl
byte, adistance between p;,, and k; is0 byte, and relative to the potential dividing point k;, all
Pis Pi2v Piss Pias Pjss Pigs Pi7» Pjss Pjes @d p;,, ae in a direction opposite to the
direction of searching for a data stream dividing point. It is determined whether at least a part of
datain W[ p,,-169, p, ] meets the preset condition C,, it is determined whether at least a part

of datain W,[ p,,-169, p,,] meets the preset condition C,, it is determined whether at least a
part of datain W;[ p;5-169, p,;] meetsthe preset condition C,, it is determined whether at |east
a part of datain W,[ p,,-169, p,,] meets the preset condition C,, it is determined whether at
least a part of datain W[ p;5s-169, p,;] meets the preset condition C;, it is determined whether

a least a part of data in W[ p,;-169, p,,] meets the preset condition Cg, it is determined
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whether a least a part of data in W,,[ p,;-169, p,;] meets the preset condition C,, it is
determined whether at least apart of datain W[ p4-169, p,;] meetsthe preset condition G, it
is determined whether at least apart of datain Wi,[ p;,-169, p,,] meets the preset condition C,
it is determined whether at least a part of datain W, [ p;,,-169, p;,,] meets the preset condition
Cyo, and it is determined whether at least a part of datain W[ p;,,-169, p,,,] meets the preset

condition C,,. Certainly, in this embodiment of the present invention, the rule is aso followed
when it is determined whether the potential dividing point k, 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 k. . When it is determined that the at least a part of datain

the window W,, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,; meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition C;, the at |least a part of datain
the window W, meets the preset condition Cg, the a least a part of data in the window W,,
meets the preset condition C;, the at least a part of data in the window W,; meets the preset
condition Cg, the at least a part of datain the window W,, meets the preset condition C,, the at
least a part of data in the window W,,, meets the preset condition C,,, and the at least a part of
data in the window W,;, meets the preset condition C,,, the current potential dividing point k;,
is a data stream dividing point, and data between k; and k, forms1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of k., 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 potentia dividing point k; is not a data stream dividing point, 11 bytes are
skipped in a manner the same as that of k 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 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 alength of the maximum data chunk and a size of afile forming the data stream, which
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Is not described herein again.
[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, arule is preset on a deduplication server 103, where the

rule is: for a potentia dividing point K, determining 11 points p,, awindow W[ p,-A, p,+
B, ] corresponding to the point p,, and a preset condition C, corresponding to the window W,
[P-A. P*B where A=A =A=A=A=A=A=A=A=A=A=169, B=B,=B,=
B,=B,=B,=B,=B,=B,=B,=B,=0, and C=C,=C;=C,=C,=C;=C,=C,=C,=C,,=C,,. A
distance between p, and the potentia dividing point K is d, bytes. Specificaly, a distance
between p, and the potential dividing point k is 3 bytes, a distance between p, and k is2
bytes, a distance between p, and K is 1 byte, a distance between p, and k is O byte, a
distance between p, and K is 1 byte, a distance between p, and Kk is 2 bytes, a distance
between p, and k is 3 bytes, a distance between p; and K is 4 bytes, a distance between
p, and k is5 bytes, a distance between p,, and Kk is 6 bytes, a distance between p,; and
K is 7 bytes, dl pg, Ps, P,y Ps, Pg» Py, @d p, are relaive to the potential dividing
point K, in adirection opposite to a direction of searching for a data stream dividing point, and all
p,, P,,and p, are relative to the potential dividing point K, in the direction of searching for a

data stream dividing point. k, 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 k, , an end position of the minimum data chunk

of 4 KB serves as a next potential dividing point k , and a point p, is determined for the
potential dividing point k; . 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. 9, 11 points are determined for a potential dividing point k, , and are p,,,
Pos Pss Pas Pss Psr P7s Pss» Pos Py ad p, separately, and windows
corresponding to thepoints p.,, P, Ps» Pss Piss Pss Pos Pgs Pos Py,and p, ae
Wil pi-169, puls W[ p.-169, p,l, Wil p5-169, pisl, W, [ p,-169, pul, Wi pis
-169, pisl. Wil pe-169, pel. W, [ p;-169, p;], Wil ps-169, pgl, W[ p, -169,
Pols Wyl Pyp-169, pyl, and W, [ p,,-169, p,,] respectively. A distance between p, and
the potential dividing point k is d, bytes. Specifically, a distance between p, and k is 3

bytes, a distance between p, and k is 2 bytes, a distance between p., and k is 1 byte, a
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distance between p, and k is O byte, a distance between p, and k, is 1 byte, a distance
between p, and k is 2 bytes, a distance between p, and k is 3 bytes, a distance between
p,e and k, is4 bytes, adistance between p, and k is5 bytes, adistance between p,, and
k. is 6 bytes, a distance between p,, and k is7 bytes, al p., ps. P7+ Pg: Pos Puos
and p,, are relative to the potential dividing point k. , in adirection opposite to the direction of
searching for a data stream dividing point, and al p,,, p,,and p,, are, relative to the potential
dividing point k; , in the direction of searching for a data stream dividing point. It is determined
whether at least a part of datain W, [ p,,-169, p,,] meets apreset condition C,, it is determined
whether at least a part of datain W, [ p,,-169, p,,] meets apreset condition C,, it is determined
whether at least a part of datain W[ p,,-169, p,,] meets a preset condition C,, it is determined
whether at |east a part of datain W, [ p,,-169, p,,] meets apreset condition C,, it is determined
whether at least a part of datain W[ p,;-169, p,;] meets a preset condition C;, it is determined
whether at least apart of datain W, [ p,,-169, p,,] meetsa preset condition Cg, it isdetermined
whether at least a part of datain W, [ p,,-169, p,,] meetsa preset condition C,, it is determined
whether at least a part of datain W[ p,-169, p,;] meetsapreset condition Cg, it isdetermined
whether at least apart of datain W, [ p,,-169, p,,] meetsa preset condition C,, it is determined
whether at least a part of data in W[ p,,-169, p,,] meets a preset condition C,,, and it is
determined whether at least a part of data in W,,[ p,,-169, p,;] meets a preset condition C,;.
When it is determined that the at |east a part of data in the window W, meets the preset condition
C,, the at |east a part of datain the window W, meetsthe preset condition C,, the at least a part
of datain thewindow W, meets the preset condition C,, the at least a part of datain the window
W, meetsthe preset condition C,, the at least apart of datain the window W, meets the preset
condition C;, the at least a part of data in the window W, meets the preset condition Cg, the at
least a part of datain the window W, meets the preset condition C,, the at least a part of datain

the window W,

', meets the preset condition Cg, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,, meets the preset
condition C,,, and the at least a part of data in the window W,, meets the preset condition C,,,
the current potential dividing point k. 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 W, [ p,-169, p,] does not meet a
corresponding preset condition, N bytes are skipped from the point p, aong the direction of
searching for a data stream dividing point, where the N bytes are not greater than || B, I| + max,
(I A T+ (k - p,) II'). In an implementation manner shown in FIG. 10, N bytes that are skipped

are specificaly not greater than 179 bytes, and in this embodiment, specifically, N=8, so as to
obtain a new potential dividing point. For differentiation from the potential dividing point k; , the

new potential dividing point is represented as k; 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 k;, and are¢ p,, P, Piss Pjss Pjss Pjssr Pjzs Pigs Pios
P, and p,, separately, and windows corresponding to the points p,;, P;,, Pjzs Pjss Pjss
Piss Pz Piss Pjos pjlo,and Py are determined, and are le[pjl-169, pjl], V\/jz[pj2-169,
Pi2ls Wis[p;5-169, pjsl, Wi [p,-169, p ], Wis[ pjs-169, pis]. Wigl pi-169, pil, Wis
[ p7-169, pj;], Wigl p;e-169, pgl, Wigl pjo-169, pjgl Wi [ pj30-169, pjj,], and Wiy
[ P;1,-169, p;y,] respectively. A distance between p,;, and the potentia dividing point k; is d,
bytes. Specificaly, adistance between p,, and k; is3 bytes, adistance between p,, and k; is
2 bytes, a distance between p,; and k; is1 byte, a distance between p,, and k; is O byte, a
distance between p,; and k; is 1 byte, a distance between p, and k; is 2 bytes, a distance
between p,, and k; is 3 bytes, a distance between p,, and k; is 4 bytes, a distance between
p,, and k; is5 bytes, adistance between p,, and k; is6 bytes, adistance between p,, and
k, is 7 bytes, al pys, Piss Pj7» Pjgs Pjos Pjos ad p;;, are relative to the potentia
dividing point k;, in a direction opposite to the direction of searching for a data stream dividing
point,andal p,, p,,and p,, are, relaiveto the potentia dividing point k;, in the direction of
searching for a data stream dividing point. It is determined whether at least a part of datain W,
[ p,,-169, p;;] meets the preset condition C,, it is determined whether at least a part of data in
W,,[ p;,-169, p,,] meets the preset condition C,, it is determined whether at least a part of data
in W;[ p;;-169, p,,] meets the preset condition C,, it is determined whether at least a part of
datain W,[ p,,-169, p,,] meetsthe preset condition C,, it is determined whether at |east a part
of datain W[ p;5-169, p,s] meets the preset condition C;, it is determined whether at least a
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part of datain W[ p,;-169, p,,] meetsthe preset condition Cg, it is determined whether at least
a part of datain W[ p;;-169, p,;,] meets the preset condition C,, it is determined whether at
least apart of datain W[ p4-169, p,;] meets the preset condition Cg, it is determined whether
a least a part of data in W[ p,o-169, p,,] meets the preset condition C,, it is determined
whether at least a part of datain W,y [ p;,,-169, p,,,] meets the preset condition C,,, and it is

determined whether at least a part of datain W[ p,,,-169, p,,,] meetsthe preset condition C,, .

Certainly, in this embodiment of the present invention, the rule is aso followed when it is

determined whether the potential dividing point k, 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 k. When it is determined that the at least a part of data in the window

W,, meets the preset condition C,, the at |east a part of datain the window W,, meets the preset
condition C,, the a least a part of datain the window W, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition C,, the at least a part of datain
the window W, meets the preset condition C;, the at least a part of data in the window W,
meets the preset condition Cg, the at least a part of data in the window W, meets the preset
condition C,, the at least a part of datain the window W,; meets the preset condition Cg, the at
least a part of datain the window W,, meets the preset condition C,, the at least a part of datain
the window W,,, meets the preset condition C,, and the a least a part of data in the window
W,,, meets the preset condition C,;, the current potential dividing point k; is a data stream
dividing point, and data between k; and k, forms 1 data chunk. Meanwhile, a minimum chunk

size of 4 KB is skipped in amanner the same as that of k, to obtain anext potentia 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 k; isnot a data stream dividing point, 8 bytes are skipped in a manner the same as

that of k 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 potentia
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, arule is preset on a deduplication server 103, where the

ruleis: for a potentia dividing point K, determining 11 points p,, awindow W, [ p.- A, P+
B, ] corresponding to the point p,, and a preset condition C, corresponding to the window W,
[P.-A. P+B] where A=A=A=A=A=A=A=A=A=A,=160, A,=182, B=B,=
B,=B,=B,=B,=B,=B,=B,=B,=B,=0, and C,=C,=C,=C,=C,=C,;=C,=C;=Cy,=C#
C,,- A distance between p, and the potential dividing point Kk is d, bytes. Specificaly, a
distance between p, and the potential dividing point K is O byte, a distance between p, and
k is1byte, adistance between p, and K is2 bytes, adistance between p, and Kk is3 bytes,
a distance between p; and K is 4 bytes, adistance between p, and K is5 bytes, a distance
between p, and k is 6 bytes, a distance between p, and Kk is 7 bytes, a distance between
p, and K is8bytes, adistancebetween p,, and K is1 byte adistancebetween p, and k
is 3 bytes, al p,, P;, P,y Ps, Ps, P;y Pg, @d py are relative to the potentia dividing
point Kk, in adirection opposite to a direction of searching for a data stream dividing point, and
both p, and p, are relative to the potentia dividing point Kk, in the direction of searching for
adata stream dividing point. k, isadatastream dividing point, and the direction of searching for

adata stream dividing point shownin FIG. 11 is from left to right. After a minimum data chunk of 4

KB is skipped from the data stream dividing point k_ , an end position of the minimum data chunk
of 4 KB serves as a next potential dividing point k , and a point p, is determined for the
potential dividing point k; . 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. 11, 11 points are determined for the potential dividing point k , andare p,,,
Pos Piss Pas Ps» Pss Psy Psgs Pos P, and p,, separately, and windows
corresponding to thepoints p,;, P, P Pus Piss Per Pos Pigs Po» Py.and p,, are
Wil pi-169, puls W[ p.-169, p,l, Wil p5-169, pisl, W, [ p,-169, pul, Wi pis
-169, pisl. Wil pe-169, pel. W, [ p;-169, p;], Wel pz-169, pgl, W[ P, -169,
Pols Wiyl Pyp-169, pyl, and W, [ p,,-182, p,,] respectively. A distance between p, and
the potential dividing point k is d, bytes. Specifically, a distance between p, and k is O

byte, a distance between p, and k is 1 byte, a distance between p,, and k is 2 bytes, a
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distance between p, and k is 3 bytes, a distance between p,, and k; is 4 bytes, a distance
between p, and k is5 bytes, a distance between p, and k is 6 bytes, a distance between
p,e and k, is7 bytes, adistance between p, and k is 8 bytes, a distance between p,, and
ki is 1 byte, a distance between p,, and k is 3 bytes, dl p,, ps, Pss Piss Per Pirs
ps,and p, arereativeto the potential dividing point k;, in adirection opposite to the direction
of searching for a data stream dividing point, and both p,, and p,, are relative to the potential
dividing point k;, in the direction of searching for a data stream dividing point. It is determined
whether at least a part of data in the W, [ p,,-169, p,;] meets a preset condition C,, it is
determined whether at least a part of datainthe W, [ p.,-169, p.,] meets apreset condition C,,
it is determined whether at least a part of datain the W,[ p,,-169, p,;] meets a preset condition
C,, it is determined whether at least a part of data in the W, [ p,-169, p,] meets a preset
condition C,, it is determined whether at least a part of data in the W[ p,;-169, p,;] meets a
preset condition C;, it is determined whether at least a part of data in the W[ p,-169, p,]
meets a preset condition Cg, it is determined whether at least a part of datain the W, [ p,,-169,
p,,] meets a preset condition C,, it is determined whether at least a part of datain the W[ p,g
-169, p,;] meets a preset condition Cg, it is determined whether at least a part of datain the W,
[ po-169, p,,] meetsapreset condition C,, it is determined whether at least a part of datain the
W, [ py,-169, p,,] meets a preset condition C,,, and it is determined whether at least a part of
data in the W, [ p,;,-169, p,,] meets a preset condition C,. When it is determined that the at
least a part of datain the window W, meets the preset condition C,, the at least a part of datain
the window W,, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C, the at
least a part of datain the window W, meets the preset condition Cg, the at least a part of datain
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition Cg, the at least a part of data in the window W, meets the preset
condition C,, the at least a part of data in the window W,_, meets the preset condition C,,, and

the at |east a part of datain the window W,, meets the preset condition C,,, the current potential
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dividing point k; is adata stream dividing point. When it is determined that the at least a part of
data in the window W,, does not meet the preset condition C,,, 1 byte is skipped from the
potential dividing point k aong 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 k. , the
new potential dividing point is represented as k; here. When the at least a part of data in any
window of the 10 windows W,, W,, W,, W,, W,, W,, W., W,, W,, and W,, does
not meet the corresponding preset condition, for example, W, [ p,,-169, p,,] shown in FIG. 12,
N bytes are skipped from the point p,, aong the direction of searching for a data stream dividing
point, where the N bytes are not greater than [l B, | + max, (Il A I+ (k- p,)Il). In an

implementation manner shown in FIG. 12, the N bytes that are skipped are specifically not greater
than 179, and in this embodiment, specifically, N=9, so as to obtain a new potentia dividing point.

For differentiation from the potential dividing point k , the new potential dividing point is
represented as k; 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
ki, and ae p;;, Pj,» Pjss Pjar Pjss Piss Pi7v Pisr Pjos Pos @d py,, separately, and
windows corresponding to the points p,;, P;,, Piss Pjas Pjss Pies Pj7s Pigs Pjos Py @d
P ae determined, and are W, [ p,, -169, pjl], W, [ p;,-169, pjz], W, [ p;5-169, pj3],
Wi [ 04169, p;,]s Wis[ p;s-169, pjs], Wis[ pis-169, pig], Wi;[ p;;-169, p;; ], Wig[ pjs
-169, pgls W[ p;o-169, pol, Wil Pj1o-169, pyyl, and W[ p;s-182, p,g] respectively. A
distance between p, and the potential dividing point k; is d, bytes. Specificaly, a distance
between p, and k; is O byte, a distance between p, and k; is 1 byte, a distance between
p,; and k; is2 bytes, adistance between p,, and k; is3 bytes, adistance between p, and
k; is4 bytes, adistance between p,; and k; is 5 bytes, adistance between p,; and k; is6
bytes, a distance between p,, and k; is7 bytes, adistance between p, and k; is 8 bytes, a
distance between p;,, and k; is 1 byte, a distance between p,,, and k; is 3 bytes, al p,,,
Piss Pjas Pjs» Pjgs Pj7s Pjg, @d p,, are relative to the potential dividing point k;, in a
direction opposite to the direction of searching for a data stream dividing point, and both p,,, and

P, are, relative to the potential dividing point k;, in the direction of searching for a data stream

dividing point. It is determined whether at least a part of datain the W[ p;,-169, p,,] meets the
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preset condition C,, it is determined whether at least a part of data in the W,,[ p,,-169, p,,]
meets the preset condition C,, it is determined whether at |east a part of datain the W,;[ p,,-169,
p;;] meets the preset condition C,, it is determined whether at least a part of datain the W,[ p,,
-169, p,,] meets the preset condition C,, it is determined whether at least a part of data in the
Wis[ p;s-169, p,s] meets the preset condition C;, it is determined whether at least a part of data
inthe W[ p,s-169, p,,] meets the preset condition Cg, it is determined whether at least a part
of datainthe W[ p;,-169, p,,] meetsthe preset condition C,, it is determined whether at least
apart of datainthe W[ p4-169, p,] meetsthe preset condition Cg, it isdetermined whether at
least a part of data in the W[ p,,-169, p,,] meets the preset condition C,, it is determined
whether at least apart of datainthe W.,,[ p;,,-169, p,,,] meetsthe preset condition C,y, anditis
determined whether at least a part of datain the W, [ p,;,-182, p,;,] meets the preset condition

C,, . Certainly, in this embodiment of the present invention, the rule is also followed when it is
determined whether the potential dividing point k, 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 k. . When it is determined that the at least a part of data in the window
W,, meetsthe preset condition C,, the at least a part of datain the window W,, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C;, the at
least a part of datain the window W,, meets the preset condition C,, the at least a part of datain
the window W, meets the preset condition C;, the a least a part of data in the window W,
meets the preset condition C;, the at least a part of data in the window W,, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C, the at
least a part of datain the window W,, meets the preset condition C,, the at least a part of datain
the window W,,, meets the preset condition Cy, and the at least a part of data in the window
W,;; meets the preset condition C,,, the current potentia dividing point k; is a data stream
dividing point, and data between k; and k, forms1 data chunk. Meanwhile, a minimum chunk

size of 4 KB is skipped in amanner the same as that of k, to obtain anext potentia 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 potentia
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dividing point k; isnot adata stream dividing point, a next potential dividing point is obtained in
a manner the same as that of k , 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 aforced dividing point.

[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, arule that is preset on a deduplication server 103 is:. for
a potential dividing point Kk, determining 11 points p,, a window W[ p,- A,, p.+ B,]
corresponding to the point p,, and a preset condition C, corresponding to the window W[ p, -
A, p,+B.], where x indicates consecutive natural numbers from 1 to 11 separately, where a
probability that at least a part of data in the window W, [ p,-A,, p,+ B,] corresponding to the
point p, meetsapreset conditionisl/2, A=A, =A=A,=A=A=A =A=A=A,=A, =169,
B=B,=B,=B,=B,=B,=B,=B,=B,=B,=B,=0, and C,=C,=C,=C,=C,=C,=C,=C,=C,
=C,=C,,, where a distance between p, and the potentia dividing point K is d, bytes.
Specificaly, a distance between p, and the potential dividing point k is O byte, a distance
between p, and k is 2 bytes, a distance between p, and Kk is 4 bytes, a distance between
p, and K is6 bytes, adistance between p, and K is8 bytes, adistance between p, and k
is 10 bytes, a distance between p, and K is 12 bytes, a distance between p, and Kk is 14
bytes, a distance between p, and Kk is 16 bytes, a distance between p,, and K is 18 bytes, a
distance between p,, and K is 20 bytes, and relative to the potential dividing point k, al p,,
Ps, Ps» Pss Ps» Prs Pss Py P, @d p,; are in a direction opposite to a direction of
searching for a data stream dividing point. k, isadatastream 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 k,, an end position of the
minimum data chunk of 4 KB serves as a next potential dividing point k., and a point p, is
determined for the potential dividing point k;. 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 k , and are p,;, P,. Piz» Par Pis: Pgr Pz Pigs Por Pios
and p,, separately, and windows corresponding to the points p.,, Pp,, Pas Pas Piss P
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P7s Pss Pos Puos ad py, ae W[ p,-169, p,], W,[ p,-169, p,], W[ p,;-169,
Pals Wiul pa-169, pl, Wil pis-169, pisl, Wil pe-169, pel. W[ p;-169, p.l, W,
[ P -169, pgls Wil po-169, pgl. Wyl pyo-169, pyl, and Wy, [ py, -169, py, ]
respectively. A distance between p, and the potentia dividing point k is d, bytes.
Specifically, adistance between p., and k is0 byte, adistance between p, and k. is2 bytes,
adistance between p,, and k is 4 bytes, adistance between p, and k; is6 bytes, adistance
between p,, and k. is 8 bytes, adistance between p, and k. is 10 bytes, a distance between
p, and k is 12 bytes, a distance between p,, and k is 14 bytes, a distance between p,
and k is16 bytes, adistance between p,, and k, is18 bytes, adistance between p,, and k
is 20 bytes, and relative to the potential dividing point k;, al p,, p3: P Ps: Pigr Pivs
Pss Pio» Puosand p,, areinadirection opposite to the direction of searching for a data stream
dividing point. It is determined whether at least a part of datain W, [ p,,-169, p,,] meets a preset
condition C,, it is determined whether at least a part of datain W, [ p,,-169, p,,] meetsa preset
condition C,, it is determined whether at least a part of datain W[ p,,-169, p,,] meets a preset
condition C;, it is determined whether at least a part of datain W, [ p,-169, p,,] meets a preset
condition C,, it is determined whether at least a part of datain W[ p,;-169, p,s] meets a preset
condition C;, it is determined whether at least a part of datain W, [ p,-169, p,,] meetsapreset
condition C, it is determined whether at least a part of datain W, [ p,-169, p,,] meetsapreset
condition C,, it isdetermined whether at least a part of datain W[ p,-169, p,;] meetsa preset
condition Cg, it is determined whether at least apart of datain W, [ p,-169, p,,] meets apreset
condition C,, it is determined whether at least a part of data in W, [ p,,-169, p,,] meets a
preset condition C,,, and it is determined whether at least a part of datain W[ p,,-169, p,]
meets a preset condition C,,. When it is determined that the at least a part of data in the window
W, meets the preset condition C,, the at least a part of datain the window W,, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C;, the at

least a part of datain the window W,, meets the preset condition C,, the at least a part of datain

the window W,

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

condition C,, the at least a part of datain the window W, meets the preset condition C;, the at
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least a part of datain the window W, meets the preset condition C,, the at least a part of datain
the window W,, meets the preset condition C,,, and the at least a part of data in the window

W,, meets the preset condition C,;, the current potential dividing point k 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 datain W,

[ p,-169, p,] does not meet the preset condition C,, a next potential dividing point is selected.
For differentiation from the potential dividing point k , the next potential dividing point is
represented as k; here, where k; islocated on theright of k;, and a distance between k; and
k. is1 byte. Asshown in FIG. 14, according to the rule preset on the deduplication server 103, 11
points are determined for the potential dividing point k,,andare p,;, P;,» Pjzs Pjas Piss P
Pizs Pjgs Pjor Pjos @d p,,; separately, and windows corresponding to the points p,,, p;,,
Pis» Piar Pjs» Pies Pjzv Piss Pjos Pjpo, and p,, are determined, and are W[ p;,-169,
Pul, Wil p2-169, pj,]1s Wis[ pj5-169, pjs], Wiu[ p;4-169, p], Wis[ ps-169, pis], W
[p;s-169, pjel, Wiz[ p;;-169, p;;], Wig[ pjs-169, pjgl, Wigl pjo-169, pjol, Wiso[ pjy-169,
pm], and W, [ P, -169, pm] respectively, where A=A, =A=A,=A=A=A,=A=A=
A,=A,=169, B=B,=B,=B,=B.=B,=B,=B,=B,=B,=B,=0, and C,=C,=C,=C,=C,=
Ce=C,=C4=C,=C,,=C,,. A distance between p, and the potential dividing point k; is d,
bytes. Specificaly, a distance between p,, and k; isO byte, adistance between p, and k; is
2 bytes, adistance between p,; and k; is4 bytes, adistance between p,, and k; is6 bytes a
distance between p,; and k; is8bytes, adistance between p,, and k; is 10 bytes, adistance
between p,; and k; is 12 bytes, a distance between p,, and k; is 14 bytes, a distance
between p,, and k; is 16 bytes, a distance between p,, and k; is 18 bytes, a distance
between p,,, and k; is 20 bytes, and relative to the potentia dividing point k;, al p,,, pj,,
Piss Pjss Pisr Pjzs Pjss Pjer Pjos and p;,, 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 datain W,
[ p,,-169, p;;] meets the preset condition C,, it is determined whether at least a part of data in
W,,[ p;,-169, p,,] meets the preset condition C,, it is determined whether at least a part of data
in W,;[ p;;-169, p,,] meets the preset condition C,, it is determined whether at least a part of
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datain W,[ p,,-169, p,,] meets the preset condition C,, it is determined whether at |east a part
of datain W[ p;5-169, p,s] meets the preset condition C;, it is determined whether at least a
part of datain W[ p,;-169, p,,] meetsthe preset condition Cg, it is determined whether at least
a part of datain W[ p;;-169, p,;,] meets the preset condition C,, it is determined whether at
least a part of datain W[ p,-169, p,,] meetsthe preset condition Cg, it is determined whether
a least a part of data in W[ p,4-169, p,,] meets the preset condition C,, it is determined
whether at least a part of data in W,,,[ p;;,-169, p,,,] meets the preset condition C,,, and it is
determined whether at least a part of datain W[ p,;;-169, p,;,] meets the preset condition C,, .
When it is determined that the at least a part of datain the window W,, meets the preset condition
C,, the at least a part of datain the window W,, meets the preset condition C,, the at |east a part
of datain thewindow W, meets the preset condition C;, the at least a part of datain the window
W,, meets the preset condition C,, the at least a part of datain the window W,; meets the preset
condition C;, the at least a part of datain the window W,; meets the preset condition C;, the at
least a part of datain the window W,; meets the preset condition C,, the at least a part of datain
the window W, meets the preset condition Cg, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,,, meets the preset
condition C,,, and the at least a part of datain the window W, meets the preset condition C,,,
the current potential dividing point k; isa data stream dividing point. When it is determined that
the at least a part of data in any window of the windows W,;, W,, W, W,,, W, W, W,

J

W

8’

W

lor Wiy, @d W,,, does not meet the preset condition, for example, as shown in FIG. 15,
when the at least a part of datain W[ p;;-169, p,;] does not meet the preset condition C;, the
point p, islocated on the left of the point p,, relative to the direction of searching for a data
stream dividing point, and 21 bytes are skipped from the point p,, aong 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 k; and k;, the next potential dividing point is represented as
k. 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 k,, and are p,, p,,.

Pss Par Ps» Pes P7s Psr Pes Py and py, separately, windows corresponding to the
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points P, P2y Psr Pas Psy Per Py Py Py Pos @d py, ae W[ p,-169,
pll]’ \le[ p|2'169’ plz]’ \le[ p|3'169’ pls]’ VV|4[ p|4'169’ p|4]’ \le[ p|5'169’ pIS]’ VVIB

[ p6-169 pel. Wil p,-169, prl. Wil pe-169 pgl. Wil pe-169, pol. Wi [ pio
-169, p, ], and W, [ p,,-169, p,,] respectively, where a distance between p, and the
potential dividing point k is d, bytes. Specifically, a distance between p,, and the potential
dividing point k is O byte, a distance between p,, and k; is 2 bytes, a distance between p,
and k is4 bytes, adistance between p, and k is6 bytes, adistance between p, and k is
8 bytes, a distance between p, and k; is 10 bytes, adistance between p,, and k 12 bytes, a
distance between p,, and k; is14 bytes, adistance between p, and k is 16 bytes, adistance
between p,,, and k is18 bytes, adistance between p,, and k is20 bytes, and relative to the
potential dividing point k , all p,, Ps, Pas Ps» Ps: P+ Pgs Pos Puo» @d p,, are
in adirection opposite to the direction of searching for a data stream dividing point. It is determined

whether at least a part of data in W[ p,-169, p,,] meets the preset condition C,, it is
determined whether at least a part of datain W, [ p,-169, p,,] meetsthe preset condition C,, it
is determined whether at least a part of datain W, [ p;-169, p,;] meetsthe preset condition C,,
it is determined whether at least a part of datain W,[ p,-169, p,,] meets the preset condition
C,, it is determined whether at least a part of data in W [ p;-169, p] meets the preset
condition C;, it is determined whether at least a part of data in W [ p-169, p,,] meets the
preset condition Cg, it is determined whether at least a part of datain W, [ p,,-169, p,,] meets
the preset condition C,, it is determined whether at least a part of datain W [ p-169, p;]
meets the preset condition Cg, it is determined whether at least a part of datain W, [ p,,-169,
P, ] Meets the preset condition C,, it is determined whether at least a part of datain W, [ p,,
-169, p,,,] meets the preset condition C,,, and it is determined whether at least a part of datain
W[ p;-169, p,,] meets the preset condition C,;. When it is determined that the at least a part
of datain the window W, meets the preset condition C,, the at |least a part of datain the window
W, meets the preset condition C,, the at |least a part of datain the window W, meets the preset
condition C,, the at least a part of data in the window W,, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition C, the at least a part of datain

the window W, meets the preset condition C, the at least a part of data in the window W,
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meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition Cg, the at least a part of data in the window W,, meets the preset condition C,, the at
least a part of data in the window W,,, meets the preset condition C,,, and the at least a part of
datainthewindow W, meetsthe preset condition C,,, the current potential dividing point k, is
a data stream dividing point. When the at least a part of data in any window of the windows W, ,
W,, W,o, W,, Wy, Wy, W,, Wy, Wy, W,, and W,, does not meet the preset
condition, a next potential dividing point is selected. For differentiation from the potential dividing
points k , k

and k , the next potential dividing point is represented as k., where k, is

j? m?

located on the right of k,, and a distance between k_, and k is 1 byte. According to the rule

preset on the deduplication server 103 in the embodiment shown in FIG. 13, 11 points are
determined for the potential dividing point k., ,andare p.;, Pnss Pmss Pmas Puss Pmes Proo

Pres Pmes Pmo. and p.,, Separately, and windows corresponding to the points p,,, P,
Prss Pmas Prss Pres Pars Prgs Pros Pmo» @d pryy @@ W[ py-169, pyl, W,
[ Pn2-169, Prols Wil Prs-169, Pl Woo[ Py =169, pryls Wil Prs-169,  prs]s Wi
[ Pr6 =169, Prgls Wiy [ Pz =169, Pl Wil Pre-169,  Prgls Wing [ P =169, Prgls Wi

[ P -169, Pl and W .. [ p,1.-169, p,q.] respectively, where a distance between p,, and
the potential dividing point k., is d, bytes. Specifically, a distance between p , and the
potential dividing point k, is O byte, a distance between p,, and k., is 2 bytes, a distance
between p,, and k, is4 bytes, adistance between p,_, and k. is6 bytes, adistance between
Ps and k. is 8 bytes, adistance between p., and k., is 10 bytes, a distance between p,_;,
and k, is12 bytes, adistance between p,, and k., 14 bytes, adistance between p, , and k,
Is 16 bytes, a distance between p,,, and k_ is 18 bytes, a distance between p.,, and k. is
20 bytes, and relative to the potential dividing point k., al p.,, P.ss Pmas Puss Pmgs Pr7s
Prmgr Pmo» Pmo» @d p.,, aein adirection opposite to the direction of searching for a data
stream dividing point. It is determined whether at least a part of datain W_,[ p,,-169, p,,] meets
the preset condition C,, it is determined whether at least a part of datain W_,[ p,,-169, p,.,]
meets the preset condition C,, it is determined whether at least a part of datain W [ p,,-169,
P.s] Meets the preset condition C,, it is determined whether at least a part of datain W_,[ p,.,

-169, p,,,] meets the preset condition C,, it is determined whether at least a part of datain W,
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[ p.5-169, p,.] meetsthe preset condition C,, it is determined whether at least a part of data in
W[ p.e-169, p,s] meets the preset condition Cg, it is determined whether at least a part of
datain W, .[ p,,-169, p,,] meets the preset condition C,, it is determined whether at least a
part of data in W[ p,s-169, p,s] Meets the preset condition Cg, it is determined whether at
least a part of data in W [ p,,,-169, p,,] meets the preset condition C,, it is determined
whether at least a part of datain W_,, [ p,,, -169, p,,, ] meets the preset condition C,y, and it is
determined whether at least a part of datain W, [ p,,;,-169, p,,,] meets the preset condition
C,;. When it is determined that the at least a part of data in the window W,, meets the preset
condition C,, the at least a part of datain the window W,, meets the preset condition C,, the at
least a part of datain the window W, , meets the preset condition C,, the at least a part of data in
the window W,, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C, the at least a part of data in the window W_, meets the preset
condition Cg, the at least a part of datain thewindow W, , meets the preset condition C,, the at
least a part of datain the window W,, meets the preset condition C;, the at least a part of datain
the window W_, meets the preset condition Cg, the at least a part of data in the window W, ,,
meets the preset condition C,,, and the at least apart of datain thewindow W, ,, meetsthe preset

condition C,;, the current potential dividing point k. isadatastream 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 potentia dividing point, and it is
determine whether the next potential dividing point is a data stream dividing point.
[0120] An embodiment of the present invention provides a method for determining whether at
least a part of data in a window W,[ p,-A,, p,+ B,] meets a preset condition C,. In this
embodiment, it is determined, by using a random function, whether the at least a part of datain the
window W,[ p,-A,, p,*+ B,] meets the preset condition C,, and the implementation manner
shown in FIG. 5 is used as an example. According to arule preset on a deduplication server 103, a
point p,, andawindow W,[ p;,-169, p,,] correspondingto thepoint p, aredetermined for a
potential dividing point k , and it is determined whether at least a part of datain W, [ p,,-169,
p;; ] meets apreset condition C,. AsshowninFIG. 16, W, representsthewindow W, [ p;, -169,

p., ], ahd 5 bytes are selected to determine whether the at least a part of datain W, [ p,,-169, p;,]
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meets the preset condition C,. 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 bytesin total, so as to increase randomness. Each byte thereof is formed by 8 bits, which

are denoted as a,,,, ..., and a, g, representing the 1st bit to the 8th bit of an mth byte in the 255

m,8 !
bytes, and therefore, bits corresponding to the 255 bytes may be represented as:

A,y &, - Qg

af'l a22 a28 , Wherewhen a_ =1, V,,,=1,ardwhen a .= V,.,=1 where a_,

m,n "~

a255,1 a255,2 a255,8

represents any one of a_,, .., ahd a,g, and a matrix V, is obtained according to a conversion

relationship between a,, and V, ., from the bits corresponding to the 255 bytes, and may be

Val,l Va1,2 e Va1,8
. Vaz,l Vaz,z Vaz,s . .
represented as: . ; . : . A large quantity of random numbers is selected to
Va255,1 Va255,2 e Va255,8

form a matrix, and 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:

hl,l n,z rﬁ,s
R M P

h255,1 hzss,z h255,8

, where random numbers of an mth row of the matrix V, and an mth

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

*h.g- Suv S

a

represented as S, =V, * .+ V.., *h,+.+V ,s - and S, are obtained

am,8
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 S,;, S

a

,, . and S, IS counted. Because the matrix R
follows normal distribution, S, still follows normal distribution as the matrix R does. According

to aprobability theory, a probability that a random number in normal distribution is greater than O is
1/2; a probability that each value among S, S,,, ..., and S, is greater than O is /2, and

n 1 n 1 —N n 1
P(k = n) = C255 (E) (E) 2o < C255 (_) 2

therefore, K meets binomia distribution: 2" . According to a

counting result, it is determined whether the quantity K of values greater than O among S, ,
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S

a

.,y - and S, isan even number; a probability that a random number in binomial distribution

isan even number is 1/2, and therefore, K meets a condition with a probability of 1/2. When K isan
even number, it indicates that the at least a part of data in W, [ p,,-169, p,,] meets the preset

condition C,. When K is an odd number, it indicates that the at least a part of datain W, [ p,,-169,
p,] does not meet the preset condition C,. C, here refers to that the quantity K, which is
obtained according to the foregoing manner, of values greater than O among S,,, S,,, ..., ad

S

a

. 1S an even number. In the implementation manner shown in FIG. 5, for W, [ p,,-169, p,].
W, [ p.-169, p.], W.[ ps-169, pl, W, [ p,-169, p,]l. Wl pis-169, pis], Wi [ pi
-169, pel. W, [ p7-169, ], Wil pig-169, pgl, Wl pg-169, pol. Wi [ pyo-169,
Pl and W, [ p,,-169, p,, ], the windows are the same in size, thet is, all the windows have a

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 |east a part of datain W, [ p,,-169, p,,] meetsthe preset condition C,. Therefore,

as shown in FIG. 16, " &=1" represents 1 byte selected when it is determined whether at least a part
of data in the window W, [ p,,-169, p,,] meets a preset condition C,, 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 b,,,, ..., and b, 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

bl,l bl,z bl,S

b2,1 bz,z o b2,8 — — — —

: : : .~ |, where when b, =1, V,,,=1, and when b =0, V,., =1, where
b255,1 b255,2 o b255,8
b,, represents any one of b, .., and b g, and a matrix V, is obtained according to a

conversion relationship between b, and V,

bm,n

from the bits corresponding to the 255 bytes, and

Vbl,l Vbl,2 e Vbl,8
. Vb2,1 Vb2,2 Vb2,8 L
may be represented as. : : ) .~ |- A manner of determining whether at least a
Vb255,l Vb255,2 e Vb255,8

part of datain W, [ p,-169, p,] meetsa preset condition isthe same as a manner of determining

whether at least a part of data in the window W, [ p,,-169, p,,] meets a preset condition;
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hl,l h.l,2 h.l.,8
e

therefore the matrix R is used: L . and random numbers of an mth row of

the matrix V, and the mth row of the matrix R are multiplied and products are added to obtain a
value, which is specificaly represented as S, =V, * N+ Voo * Dot Ve * g Sy
S, - and S, are obtained according to the method, and a quantity K of values meeting a
specific condition (being greater than O is used as an example here) among S, S,,, ....and S .
is counted. Because the matrix R follows normal distribution, S, 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 O is 1/2; a probability that each value among S, S, ..., and

S, Is greater than 0 is 1/2, and therefore, K meets binomia distribution:

n 1 n 1 -n n 1
P(k = n) = C255 (_) (_)255 = C255 (_)255 . . L .
2" 2 2", According to a counting result, it is determined whether

the quantity K of values greater than 0 among S, S,,, ..., and S, 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 W, [ p,-169, p,] meets the preset condition C,. When K is an odd

number, it indicates that the at least a part of datain W, [ p,-169, p,,] does not meet the preset
condition C,. C, hererefersto that the quantity K, which is obtained according to the foregoing
manner, of values greater than O among S,, S,,, ..., and S, is an even number. In the
implementation manner shown in FIG. 3, the at least a part of datain W, [ p,-169, p,,] meets
the preset condition C,.

[0121] Therefore, as shown in FIG. 16, "E3" represents 1 byte selected when it is determined
whether at |least a part of datain thewindow W, [ p,,-169, p,,] meetsa preset condition C;, 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 W, [ p,,-169, p,,] and W, [ p,,-169,

p,,] meets a preset condition is used to determine whether the at least a part of datain W,[ p.,

-169, p,,] meets the preset condition C;. In the implementation manner shown in FIG. 5, the at

least a part of datain W,[ p,,-169, p,;] meets the preset condition. As shown in FIG. 16, " i
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represents 1 byte selected when it is determined whether at least a part of data in the window W,,
[ p,-169, p,] meetsapreset condition C,, and there are 42 bytes between two adjacent sel ected
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
W, [ p,-169, p,], W,[ p,-169, p,], and W,[ p,;-169, p,;] meets a preset condition is
used to determine whether the at least a part of data in W, [ p,-169, p,] meets the preset
condition C,. In the implementation manner shown in FIG. 5, the at least a part of datain W,
[ p,-169, p,] meets the preset condition C,. As shown in FIG. 16, EE represents 1 byte
selected when it is determined whether at least a part of data in the window W[ p,;-169, p;]
meets a preset condition C;, 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 W, [ p,,-169,
P, W,[ p,-169, p,], W,[ p;;,-169, p,,],and W,[ p,-169, p,,] meetsapreset condition
is used to determine whether the at least a part of data in W[ p.;-169, p.;] meets the preset
condition C;. In the implementation manner shown in FIG. 5, the at least a part of datain W,
[ ps-169, p,;] does not meet the preset condition C;.

[0122]  When the at least a part of data in W[ p-169, p,] does not meet the preset
condition C;, 11 bytes are skipped from a point p,; aong a direction of searching for a data

stream dividing point, and a next potential dividing point k; isobtained a an end position of an

11th byte. As shown in FIG. 6, according to the rule preset on the deduplication server 103, a point
p, and a window W[ p,-169, p;] corresponding to the point p, are determined for the

potential dividing point k; . A manner of determining whether at least a part of datain the window
W, [ p;,-169, p;,] meetsthe preset condition C, isthe same asamanner of determining whether
at least a part of datain thewindow W, [ p,,-169, p,,] meetsthe preset condition C,. Therefore,
as shown in FIG. 17, W, represents the window W, [ p,,-169, p,,], and 5 bytes are selected to

determine whether the at least a part of datain W[ p;,-169, p,,] meets the preset condition C,.

InFIG. 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 asto

increase randomness. Each byte thereof is formed by 8 bits, which are denoted as a,,’, ..., and
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a_.', representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

m<8 !

8y, By, .. A
. . 32,1' 8-2,2I azal
corresponding to the 255 bytes may be represented as. : : ) , Where when
a‘255,1. a255,2 I e a255,8 I
a,, =1, V,,, =1, andwhen a_  '=0, V, .'=-1 where a . ' representsanyoneof a_,', .., and

a,s ,» ad a matrix V,' is obtained according to a conversion relationship between a, ' and

m<8

Vv, .' from the bits corresponding to the 255 bytes, and may be represented as

amn

Val,lI Va1,2 I e Va1,8 .
VaZl. \/51122I Va28. . .

. . ) -7 |. A manner of determining whether at least a part of data in the
Va255,1. Va255,2 . Va255,8 I

window W[ p,,-169, p;,] meets a preset condition is the same as a manner of determining

whether at least a part of data in the window W,[ p,-169, p,,] meets a preset condition.

hl,l hl,z hl,8
h2,1 h2,2 hz,s
Therefore, the matrix R is used: Mosss Mossz - Passg , and random numbers of an mth row of

the matrix V,' and the mth row of the matrix R are multiplied and products are added to obtain a
value, which is specificaly represented as S, '=V,.,"* N1+ Vo, * o+t V'Y hog S0
S, ., and S,' are obtained according to the method, and a quantity K of values meeting a
specific condition (being greater than O is used as an example here) among S,,', S,,', ..., and
S 1S counted. Because the matrix R follows normal distribution, S,.' 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 O is 1/2; a probability that each value among S,,',

S, , .., and S,.' is greater than O is 1/2, and therefore, K meets binomial distribution:
n 1 n 1 —N n 1

P(k = n) = C255(_) (_)255 =(:255 (_)255 . ) o )

20 2 2" . According to a counting result, it is determined whether

the quantity K of values greater than 0 among S,;', S,,', .., and S,,.' 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

64



10

15

20

least a part of data in W[ p,,-169, p,,] meets the preset condition C,. When K is an odd
number, it indicates that the at least a part of datain W,,[ p,-169, p,,] does not meet the preset

condition C,.

[0123] A manner of determining whether at least a part of datain W,[ p,,-169, p,,] meets

the preset condition C, is the same as a manner of determining whether at least a part of datain

W,,[ p;,-169, p;,] meets the preset condition C,. 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
W,,[ p;,-169, p;,] meets the preset condition C,, and there are 42 bytes between two adjacent
selected bytes. Selected 5 bytes of data are used repeatedly 51 times to obtain 255 bytesin total, so

as to increase randomness. Each byte thereof is formed by 8 bits, which are denoted as b, ,', ...,

and b_.', representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

m_8

b," b, .. by
b, b, .. b,

corresponding to the 255 bytes may be represented as: | 2% %* T %° |, where when
b255,l' b255,2 ' b255,8 I

Bon' =1, Vimn =1, and when b, '=0, V,...'=-1, where b ' representsany oneof b, ., ..., and

m,n mn

b,s » and a matrix V' is obtained according to a conversion relationship between b ‘ and

ms8g

Vomn from the bits corresponding to the 255 bytes, and may be represented as:
Vbl,l Vb1,2 " Vb1,8
V, V, eV . . ,
b2l b2z TP28 | Manners of determining whether at least a part of data in windows
Vb255,1 Vb255,2 e Vb255,8

W, [ p,-169, p,] and W,[q,-169, q,] meets a preset condition are the same, and therefore the

kﬁ,l hl,z hl,s
h2,1 hz,z hz,s
matrix R is still used: Mosss Mossz - Tsss . Random numbers of an mth row of the matrix

V," and the mth row of the matrix R are multiplied and products are added to obtain a value, which
is specifically represented as S,,'= Vo' * Mt Voo * Mo+t Vs * s S’y Si2's - and

S, are obtained according to the method, and a quantity K of values meeting a specific
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condition (being greater than O is used as an example here) among S,,', S,,', ..., and S IS
counted. Because the matrix R follows normal distribution, S,' 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 O is 1/2; a probability that each valueamong S, S,,', ..., and

S, is ogreater than 0 is 1/2, and therefore, K meets binomial distribution:

n 1 n 1 —N n 1
P(k=n)= C255 (2) (_)255 = C255 (_)255 . . L .
2 2 2" According to a counting result, it is determined whether

the quantity K of values greater than O among S, S,,', .., ad S,;' 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 W,,[ p;,-169, p,;,] meets the preset condition C,. When K is an odd

number, it indicates that the at least a part of datain W,,[ p;,-169, p,,] does not meet the preset
condition C,. Similarly, a manner of determining whether at least a part of datain W,[ p.,-169,
p.,] meets the preset condition C, is the same as a manner of determining whether at least a part
of datain W,;[ p;3-169, p;;] meets the preset condition C,. Similarly, it is determined whether
at least a part of data in W,,[ p;,-169, p,,] meets the preset condition C,, it is determined
whether at least a part of data in W[ p;s-169, p;;] meets the preset condition C;, it is
determined whether at least apart of datain W[ p,-169, p,] meetsa preset condition G, itis
determined whether at least a part of datain W[ p;;-169, p;,] meetsapreset condition C,,itis
determined whether at least a part of datain W[ p;5-169, p,s] meetsapreset condition G, itis
determined whether at least a part of datain W[ p;4-169, p,;,] meets apreset condition C,, itis
determined whether at least a part of datain W[ p,;p-169, p,,] meets a preset condition C,,
and it is determined whether at least a part of datain W,,;[ p;;;-169, p;;,] meets apreset condition

C,,, 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 W, [ p,-A,, p,*+ B,] meets a preset
condition C, is provided. In this embodiment, it is determined, by using a random function,

whether the at least a part of datain thewindow W, [ p,-A,, p,+ B,] meetsthe preset condition
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C,. According to arule preset on a deduplication server 103, apoint p, and awindow W, [ p;
-169, p,] corresponding to p, are determined for a potential dividing point k;, and it is
determined whether at least a part of datain W, [ p,-169, p,] meets a preset condition C;. As
shown in FIG. 16, W, represents the window W, [ p,-169, p,], and 5 bytes are selected to

determine whether the at least a part of datain W, [ p,-169, p,] meets the preset condition C,.

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,
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 W, [ p,-169, p,] meets the preset

condition C,, that is, C, 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 probability

that at least a part of data in W, [ p,-169, p,] 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 |east
apart of datain W, [ p,,-169, p.,] meetsapreset condition C,, whether at least apart of datain

W.[ p,-169, p,] meets a preset condition C;, whether at least a part of datain W, [ p,,-169,
p.,] meets a preset condition C,, and whether at least a part of datain W[ p,-169, p.] meets
a preset condition C. 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 datain W, [ p,,-169,

p,,] meets the preset condition C; in the implementation manner shown in FIG. 5, which is not
described herein again.

[0125]  When the at least a part of data in W, [ p;-169, p,] does not meet the preset
condition C;, 11 bytes are skipped from a point p. along a direction of searching for a data
stream dividing point, and a current potential dividing point k; isobtained 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
p;, and a window W[ p,-169, p;] corresponding to the point p; are determined for the

potential dividing point k ; - A manner of determining whether at least a part of data in the window
W, [ p;;-169, p;,] meetsthe preset condition C, isthe same asamanner of determining whether

at least a part of datain the window W, [ p,-169, p,] meets the preset condition C,. Therefore,
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as shownin FIG. 17, W, represents the window W[ p;;-169, p;], and 5 bytes are selected to

determine whether the at least a part of datain W,,[ p;;-169, p;;] meets the preset condition C,.

InFIG. 17, " . represents 1 selected byte, and there are 42 bytes between two adjacent selected
bytes " . The 5 bytes selected from the window W, [ p;,-169, p,,] are calculated by using a
hash function. If an obtained value is an even number, the at least a part of datain W,,[ p;,-169,
P, ] meets the preset condition C,. In FIG. 17, amanner of determining whether at least a part of
datain W, [ p,-169, p,,] meetsthe preset condition C, isthe same asamanner of determining
whether at least apart of datain W,,[ p;,-169, p,,] meets the preset condition C,. Therefore, as

shownin FIG. 17, " @ represents 1 byte selected when it is determined whether the at least a part
of datain the window W,,[ p;,-169, p,,] meets the preset condition C,, 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 datain W, [ p;,-169, p,,] meetsthe
preset condition C,. In FIG. 17, a manner of determining whether at least a part of datain W,
[ p5-169, p,] meets the preset condition C; is the same as a manner of determining whether at
least a part of datain W,;[ p;5-169, p;;] meets the preset condition C,. Therefore, as shown in

FIG. 17," represents 1 byte selected when it is determined whether the at least a part of datain
the window W[ p;;-169, p,,] meets the preset condition C;, 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 apart of datain W,;[ p;;-169, p;;] meetsthe preset

condition C,. In FIG. 17, amanner of determining whether at least a part of datain W, P;4-169,
P,,] meets the preset condition C, isthe same as a manner of determining whether at least a part

of datain the window W,[ p,-169, p,,] meets the preset condition C,. Therefore, as shown in

FIG. 17, " 4" represents 1 byte selected when it is determined whether the at least a part of datain
the window W,[ p;,-169, p,;,] meets the preset condition C,, 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 apart of datain W,,[ p;,-169, p,,] meetsthe preset

condition C,. According to the foregoing method, it is determined whether at least a part of datain
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W;s[ p;5-169, p;s] meets the preset condition G, it is determined whether at least a part of data
in W[ p;s-169, p;s] meetsa preset condition Cs, it is determined whether at least a part of data
in W[ p;,-169, p,,] meetsa preset condition C,, it is determined whether at least a part of data
in W[ p;g-169, p,s] meetsapreset condition G, it is determined whether at least a part of data
in W[ p;g-169, p,;,] meetsapreset condition C,, it isdetermined whether at least a part of data
in W[ Pjyp-169, Pp;,] meets a preset condition C,,, and it is determined whether at least a part
of data in W,;,[ p;;,-169, p,;;] meets a preset condition C,;, which are not described herein
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 W, [ p,-A,, p,*+ B,] meets a preset
condition C, is provided. In this embodiment, it is determined, by using a random function,
whether the at least a part of datain the window W, [ p,-A,, p,+ B,] meetsthe preset condition
C,. According to arule preset on a deduplication server 103, apoint p,, and awindow W, [ p,
-169, p,] corresponding to p,, are determined for a potential dividing point k;, and it is
determined whether at least a part of datain W, [ p,-169, p,] meets a preset condition C,. As
shown in FIG. 16, W, represents the window W, [ p,-169, p,], and 5 bytes are selected to

determine whether the at least a part of datain W, [ p,-169, p,] meets the preset condition C,.

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 a,, a,, a5, a,,and a, respectively. Because 1 byte is formed by 8 bits, each byte -l
serves as a value, and any @& of a,, a,, a;, a,,and a; meets 0<a <255. a,, a,, a,,

a,, and a; form a 1*5 matrix. 256*5 random numbers are selected from random numbers that

h’),l ho,z I”b,s
LN

follow binomial distribution to form amatrix R that is represented as:

hzss,s hzss,s hzss,s
[0127] The matrix R is searched for a corresponding value according to the value of a, anda

column in which a, is located. For example, if a, =36, and a, islocated in a 1st column, a
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value corresponding to h,,, is searched for. The matrix R is searched for a corresponding value
according to the value of a, and acolumninwhich a, islocated. For example, if a, =48, and
a, islocated in a 2nd column, a value corresponding to h,,, is searched for. The matrix R is
searched for a corresponding value according to the value of a, and a column in which a, is
located. For example, if a,=26, and a, islocated in a3rd column, avalue corresponding to  hy ,

is searched for. The matrix R is searched for a corresponding value according to the value of a,

and acolumninwhich a, islocated. For example, if a,=26,and a, islocatedina4th column,
avalue corresponding to h,;, is searched for. The matrix R is searched for a corresponding value
according to the value of a; and a column in which a. islocated. For example, if a,=88, and
a; is located in a 5th column, a value corresponding to hg,; is searched for. S, =hy,+h,g,+
s+ Ny s+ Ny, and because the matrix R follows binomia distribution, s, aso follows
binomia distribution. When s, isan even number, the at least apart of datain W, [ p,-169, p,]
meets the preset condition C,; when S, isan odd number, the at least a part of datain W, [ p,;
-169, p,,] does not meet the preset condition C,. A probability that S, isan even number is 1/2,

and C, represents that S, 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 datain W,

[ p,-169, p,] meets the preset condition C,. As shown in FIG. 16, represents 1 byte
separately selected when it is determined whether at |east a part of datain awindow W, [ p,,-169,
p.,] meets apreset condition C,. In FIG. 16, bytes are represented as sequence numbers 170, 128,
o

%
et

86, 44, and 2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " tx
" whose sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are

represented as b,, b,, b, b,,and b, respectively. Because 1 byte is formed by 8 bits, each byte

" @" serves as a value, and any b, of b, b,, b;, b,, and b, meets 0<b, <255. b,, b,, b,
b,, and b, form a1*5 matrix. In this implementation manner, manners of determining whether at
least a part of data in W, and W,, 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

b, and a column in which b, is located. For example, if b =66, and b, is located in a 1st

column, a value corresponding to hy, is searched for. The matrix R is searched for a
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corresponding value according to the value of b, and a column in which b, is located. For
example, if b,=48, and b, islocated in a2nd column, avalue correspondingto h,,, issearched
for. The matrix R is searched for a corresponding value according to the value of b, and a column
in which b, is located. For example, if b,=99, and b, is located in a 3rd column, a vaue
corresponding to hy,; is searched for. The matrix R is searched for a corresponding value
according to the value of b, and acolumninwhich b, islocated. For example, if b,=26, and b,
islocated in a4th column, avalue corresponding to h,,, is searched for. The matrix R is searched
for a corresponding value according to the value of b, and a column in which b, islocated. For
example, if b,=90, and by islocated in a 5th column, a value corresponding to hy, s is searched
for. S,=hg,+ g, + ey o+ Ny, + Ny, and because the matrix R follows binomial distribution,
S, aso follows binomia distribution. When s, is an even number, the at least a part of datain
W, [ p,-169, p,,] meetsthe preset condition C,; when s, isan odd number, the at least a part
of datain W, [ p,,-169, p;,] doesnot meet the preset condition C,. A probability that s, isan
even number is 1/2. In the embodiment shown in FIG. 5, the at |east a part of datain W, [ p,,-169,
p.,] meets the preset condition C,. By using the same rule, separately, it is determined whether at
least a part of datain W[ p,-169, p,] meetsapreset condition C,, it is determined whether at
least apart of datain W, [ p,,-169, p.,] meetsapreset condition C,, it is determined whether at
least a part of datain W[ p5-169, ps] meetsapreset condition C;, it is determined whether at
least apart of datain W[ p,-169, p,,] meetsapreset condition C;, it isdetermined whether at
least apart of datain W, [ p,-169, p,,] meetsapreset condition C,, it isdetermined whether at
least a part of datain W[ pg-169, p,] meetsapreset condition Cg, it is determined whether at
least apart of datain W, [ p,,-169, p,,] meetsapreset condition C,, it is determined whether at
least a part of data in W,,[ p,,-169, p,,] meets a preset condition C,j, and it is determined
whether at least a part of data in W,,[ p,-169, p,,] meets a preset condition C;,. In the
implementation manner shown in FIG. 5, the at least a part of datain W[ p.-169, p] does not
meet the preset condition G, 11 bytes are skipped from apoint p. along adirection of searching
for a data stream dividing point, and a current potential dividing point k; is obtained at an end

position of an 11th byte. As shown in FIG. 6, according to the rule preset on the deduplication
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server 103, a point p;, and a window W,,[ p;;-169, p;,] corresponding to the point p,, are
determined for the potentia dividing point k;. A manner of determining whether at least a part of
datain the window W,,[ p;;-169, p;;] meets the preset condition C, isthe same as a manner of
determining whether at least a part of data in the window W, [ p,-169, p,] meets the preset
condition C,. Therefore, as shown in FIG. 17, W, represents the window W[ p;,-169, p;,],

and it is determined whether the at least a part of data in W,,[ p;,;-169, p;,] meets the preset

condition C,. InFIG. 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 converted into decimal valuesthat are

represented as a,', a,', a;', a,', and a;' respectively. Because 1 byte is formed by 8 bits, each

byte " . servesasavalue, andany a,' of a', a,', a;', a,’,;and a;' meets 0<@,'<255. a,,
a,', a3, a,',and a;' form a 1*5 matrix. The manner of determining whether at least a part of
data in the window W, [ p;;-169, p;,] meets the preset condition C, is the same as the manner
of determining whether at least a part of data in the window W, [ p,-169, p,] meets the preset

condition C, , and therefore, the matrix R is dtill used, and is represented as:

hO,l I’}),2 ho,s
L.

Msss Mhsss - g
[0128] The matrix R is searched for a corresponding value according to the value of a,' and a
column in which a is located. For example, if a,'=16, and a,' is located in a 1st column, a
value corresponding to hy, is searched for. The matrix R is searched for a corresponding value
according to the value of a,' and a column in which a," is located. For example, if a,'=98, and
a," islocated in a 2nd column, a value corresponding to hy, is searched for. The matrix R is
searched for a corresponding value according to the value of a," and a column in which a;' is
located. For example, if a,'=56, and a," is located in a 3rd column, a value corresponding to
hy; is searched for. The matrix R is searched for a corresponding value according to the value of
a,' and a column in which a,' is located. For example, if a,'=36, and a,' is located in a 4th
column, a vaue corresponding to hy, is searched for. The matrix R is searched for a
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corresponding value according to the value of a;' and a column in which a.' is located. For
example, if a;'=99, and a;' is located in a 5th column, a value corresponding to hy, s is
searched for. S'=hg,+ hy, + hyg,+ g, + Ny o, and because the matrix R follows binomial
distribution, s' also follows binomia distribution. When s' is an even number, the at least a
part of datain W,,[ p;;-169, p;;] meetsthe preset condition C,; when §' isan odd number, the
at least a part of datain W,,[ p;;-169, p;,] does not meet the preset condition C,. A probability
that ' isaneven numberis 1/2.

[0129] A manner of determining whether at least a part of datain W,[ p,,-169, p,,] meets

the preset condition C, is the same as a manner of determining whether at least a part of datain

W,,[ p;,-169, p;,] meets the preset condition C,. 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
W,,[ p;,-169, p;,] meets the preset condition C,, and there are 42 bytes between two adjacent
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 b', b, b, b, and h' respectively. Because 1 byte is formed by 8 bits, each byte " bss"

serves as a value, and any Q' of b, b, b', b,', and h' meets 0<b'<255. b', b, b,
b, and h' forma1*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 W, [ p.,-169, p.,] meets the preset condition C, is
used. The matrix R is searched for a corresponding value according to the value of b’ and a
column in which b,' is located. For example, if b,'=210, and b, is located in a 1st column, a
value corresponding to h,,,, is searched for. The matrix R is searched for a corresponding value
according to the value of b," and acolumninwhich b, islocated. For example, if b,'=156, and
b," is located in a 2nd column, a value corresponding to hy, is searched for. The matrix R is
searched for a corresponding value according to the value of b," and a column in which b, is
located. For example, if b,'=144, and b," is located in a 3rd column, a value corresponding to
h,,; issearched for. The matrix R is searched for a corresponding value according to the value of

b," and a column in which b,' is located. For example, if b,'=60, and b,' is located in a 4th
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column, a vaue corresponding to hy, is searched for. The matrix R is searched for a
corresponding value according to the value of k' and a column in which h' is located. For
example, if b,'=90, and b, islocated in a5th column, avalue correspondingto hy, . issearched
for. S,'=hy0;+ hgs,+ iy 3+ Ny o+ Ny . The same as the determining condition of s, , when
S, isaneven number, the at least apart of datain W, [ p;,-169, p,,] meetsthe preset condition
C,, and when s, is an odd number, the at least a part of datain W,,[ p,,-169, p,,] does not

meet the preset condition C,. A probability that s,* isan even number is 1/2.
[0130] Similarly, a manner of determining whether at least a part of datain W,[ p,;-169, p,]

meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W[ p;3-169, p;;] meets the preset condition C,. Similarly, it is determined whether at
least a part of datain W,,[ p,,-169, p,,] meets the preset condition C,, it is determined whether
at least a part of data in W[ p;5-169, p,s] meets the preset condition C;, it is determined
whether at least a part of data in W, [ p;;-169, p;s] meets the preset condition G, it is
determined whether at least a part of datain W[ p,;-169, p,,] meetsthe preset condition C,, it
is determined whether at least apart of datain W[ p;3-169, p;5] meets the preset condition G,
it is determined whether at least a part of datain W[ p;4-169, p,,] meets the preset condition
C,, it is determined whether at least a part of data in W[ p;,,-169, p,;,] meets the preset
condition C,,, and it is determined whether at least a part of datain W[ p;;,-169, p,;,] meets

the preset condition C,,, 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 W, [ p,-A,, p,*+ B,] meets a preset
condition C, is provided. In this embodiment, it is determined, by using a random function,
whether the at least a part of datain the window W, [ p,-A,, p,+ B,] meetsthe preset condition
C,. According to arule preset on a deduplication server 103, apoint p;, and awindow W, [ p;
-169, p,] corresponding to p,, are determined for a potential dividing point k;, and it is
determined whether at least a part of datain W, [ p,-169, p,,] meets a preset condition C,. As

shown in FIG. 16, W, represents the window W, [ p,-169, p,], and 5 bytes are selected to
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determine whether the at least a part of datain W, [ p,,-169, p.,] meets the preset condition C,.

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 a, a,, &, a,, and a, respectively. Because 1 byte is formed by 8 bits, each byte " H
serves as a value, and any a; of a, a,, a;, a,, and a; meets 0<a,<255. a,, a,, a,, a,,

and a; form a1*5 matrix. 256*5 random numbers are selected from random numbers that follow

h),l ho,z h),s
binomial distribution to form a matrix R that is represented as: h:“ hlz hls . 256*5
h255,5 hzss,s hzss,s
random numbers are selected from random numbers that follow binomia distribution to form a
90,1 90,2 90,5
. . . 91,1 91,2 91,5
matrix G that is represented as. : : : :
9255,5 9255,5 9255,5

[0132]  According to the value of a, and a column in which a, is located, for example, a,
=36, and a, islocatedina lst column, the matrix R is searched for avalue correspondingto hy,,,
and the matrix G is searched for a value corresponding to g,,. According to the value of a, and
a column in which a, is located, for example, a,=48, and a, is located in a 2nd column, the
matrix R is searched for a value corresponding to h,g,, and the matrix G is searched for a value
corresponding to g,g,. According to the value of a, and a column in which a, is located, for
example, a,=26, and a, is located in a 3rd column, the matrix R is searched for a vaue
corresponding to  h, 5, and the matrix G is searched for a value corresponding to g, . According
to the value of a, and acolumnin which a, islocated, for example, a,=26, and a, islocated
in a 4th column, the matrix R is searched for a value corresponding to h, ,, and the matrix G is
searched for a value corresponding to g, ,. According to the value of a; and a column in which
a, islocated, for example, a,=88, and a, islocated in a5th column, the matrix R is searched for
a value corresponding to hg, -, and the matrix G is searched for a value corresponding t0 Q.

Sin= g+ hygp + e+ Dy, + Wy o, and because the matrix R follows binomial distribution, S,
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also follows binomial distribution. Sy =035, + a5+ Uo63+ Ups.a + Gess, AN because the matrix G
follows binomial distribution, S, also follows binomial distribution. When one of S, and §

is an even number, the at least a part of datain W, [ p,-169, p,;] meets the preset condition C;
when both S, and §, are odd numbers, the at least a part of datain W, [ p,-169, p,] does
not meet the preset condition C,, and C, indicatesthat oneof S, and S, obtained according
to the foregoing method is an even number. Because both S, and S, follow binomia
distribution, a probability that S, is an even number is 1/2, a probability that S is an even
number is 1/2, and a probability that one of S, and S, is an even number is 1-1/4=3/4.
Therefore, a probability that the at least a part of data in W, [ p,,-169, p,,] meets the preset
condition C; is3/4. Inthe embodiment shown in FIG. 5, the at least a part of datain W, [ p.,-169,
p,,] meets the preset condition C,. In the implementation manner shown in FIG. 5, for W, [ p;;
-169, pu], W[ p.-169, p.l, W[ pis-169, psl, Wil p,-169, p,l. W[ pis-169, pel,
Wl Pis-169, pel, W[ P7-169, pr], Wil Pg-169, pgl. Wio[ Pio-169, piol, Wi [ Pio
-169, p,], and W, [ p,,-169, p,], 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 datain 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 datain W, [ p,-169, p,] meets the preset condition

C,. 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 W, [ p,,-169, p,,] meets a preset

condition C,. In FIG. 16, selected bytes are represented as sequence numbers 170, 128, 86, 44, and

F’-’a

2 separately, and there are 42 bytes between two adjacent selected bytes. The bytes " bl whose

sequence numbers are 170, 128, 86, 44, and 2 are converted into decimal values that are represented

as b, b, b, b, and b, respectively. Because 1 byte is formed by 8 bits, each byte " @ "
serves as a value, and any b, of b, b,, b,, b,, and b, meets 0<b ,<255. b, b,, b,, b,,
and b, formal1*5 matrix. In thisimplementation 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 thevalueof b, and acolumninwhich b, islocated,
for example, b, =66, and b, is located in a 1st column, the matrix R is searched for a value
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corresponding to  hy,,, and the matrix G is searched for a value corresponding to g, . According
to the value of b, and a column in which b, islocated, for example, b,=48, and b, is located
in a2nd column, the matrix R is searched for a value corresponding to h,g,, and the matrix G is
searched for a value corresponding to g,5,. According to the value of b, and a column in which
b, islocated, for example, b,=99, and b, islocated in a3rd column, the matrix R is searched for
a value corresponding to hy, 5, and the matrix G is searched for a value corresponding t0 Qg 5.
According to the value of b, and a column in which b, is located, for example, b,=26, and b,

is located in a 4th column, the matrix R is searched for a value corresponding to h,,, and the
matrix G is searched for a value corresponding to g,,. According to the value of b, and a
columninwhich b, islocated, for example, b,=90, and b, islocated in a5th column, the matrix
R is searched for a value corresponding to hy ., and the matrix G is searched for a vaue
corresponding t0 Qgys- Syn= Nggyt Mugp + Nog 3+ Nog 4+ Ny 5, and because the matrix R follows
binomial distribution, S, also follows binomial distribution. S,; =051+ 9452+ Jgo.3+ 9264+ Joos
and because the matrix G follows binomia distribution, S,; aso follows binomial distribution.
When one of S, and S,; isan even number, the at least a part of datain W,,[ p,,-169, p,]
meets the preset condition C,; when both S, and S,; are odd numbers, the at least a part of
datain W, [ p,,-169, p,,] does not meet the preset condition C,. A probability that one of S,,
and S,, isaneven number is 3/4. In the embodiment shown in FIG. 5, the at least a part of datain
W, [ p,-169, p,] meets the preset condition C,. By using the same rule, separately, it is
determined whether at least a part of datain W[ p.;-169, p,,] meets a preset condition C,, itis
determined whether at least apart of datain W, [ p,,-169, p.,] meetsapreset condition C,, itis
determined whether at least a part of datain W[ p.-169, p.] meetsa preset condition C, itis
determined whether at least apart of datain W, [ p,s-169, p,;] meetsapreset condition C;, itis
determined whether at least apart of datain W, [ p,-169, p,,] meetsapreset condition C,, itis
determined whether at least a part of datain W,[ p4-169, p,;] meets apreset condition G, itis
determined whether at least apart of datain W, [ p,,-169, p,,] meetsapreset condition Cg, itis

determined whether at least a part of datain W,,[ p,,-169, p,,] meets a preset condition C,,
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and it is determined whether at least apart of datain W,,[ p,,;-169, p,;;] meets apreset condition
C,;. In the implementation manner shown in FIG. 5, the at least a part of datain W[ p-169,
p.] does not meet the preset condition C;, 11 bytes are skipped from a point p. aong a
direction of searching for a data stream dividing point, and a current potential dividing point k; 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 p;; and a window W,,[ p;;-169, p;;] corresponding to the

point p,, aredetermined for the potential dividing point k;. A manner of determining whether at
least a part of datain the window W[ p;,-169, p;,] meets the preset condition C, is the same
as amanner of determining whether at |least a part of datain thewindow W, [ p,,-169, p,;] meets
the preset condition C,. Therefore, as shown in FIG. 17, W,; represents the window W[ p;,
-169, p;,], and itis determined whether the at least a part of datain W[ p;,-169, p;,] meetsthe
preset condition C,. 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 converted into decimal values

that are represented as a,', a,', a,', a,', and a;' respectively. Because 1 byte is formed by 8

bits, each byte"." servesasavalue, andany a;' of a', a,’, &', a,',;and a;' meets 0<a,’

<255. a,', a,', a;', a,',and a;' 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 W, [ p,-169, p,]

h),1 h),z h),s
meets the preset condition C, are used, and are represented as: h“ hz hfs and
h255,5 hzss,s r.555,5
gOl gO,Z gO5
gll gj:_,Z 915 reSp&thdy.
O:55 Gosss *° Gosss

[0133] According to the value of a," and acolumninwhich a,' islocated, for example, a,'
=16,and a,' islocated in alst column, the matrix R is searched for avalue correspondingto hy,,
and the matrix G is searched for a vaue corresponding to g,g,. According to thevaue of a,' and

acolumn in which a," is located, for example, a,'=98, and a,' is located in a 2nd column, the
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matrix R is searched for a value corresponding to hy,, and the matrix G is searched for a value
corresponding to g, . According to the value of a,' and a column in which a;' islocated, for
example, a,'=56, and a," is located in a 3rd column, the matrix R is searched for a value
corresponding to  h 5, and the matrix G is searched for a value corresponding to g, ,. According
to the value of a,' and a column in which a,' is located, for example, a,'=36, and a,' is
located in a4th column, the matrix R is searched for a value corresponding to  h,, ,, and the matrix
G is searched for a vaue corresponding to g, ,. According to the value of a;' and a column in
which a;' is located, for example, a,'=99, and a,' is located in a 5th column, the matrix R is
searched for avalue corresponding to  hy, 5, and the matrix G is searched for a value corresponding
t0 Jgos- Sy’ = hga+ Nggo + hgg s+ gy + g, and because the matrix R follows binomial
distribution, S,' also follows binomial distribution. S;"=05,+ Ggg2 % G563+ U364+ Joos. AN
because the matrix G follows binomial distribution, S,;* aso follows binomial distribution. When
oneof S,' and S, isan even number, the at least a part of datain W[ p;;-169, p;;] meets
the preset condition C,; whenboth S, ' and S,;" are odd numbers, the at least a part of datain
W, [ p;;-169, p;,] does not meet the preset condition C,. A probability that one of S,' and
S, isaneven number is 3/4.

[0134] A manner of determining whether at least a part of datain W,[ p,,-169, p,,] meets

the preset condition C, is the same as a manner of determining whether at least a part of data in

0#
W,,[ p;,-169, p;,] meets the preset condition C,. 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
W,,[ p;,-169, p;,] meets the preset condition C,, 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

00
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 repr%ented

as b', b', b, b, and b,' respectively. Because 1 byte is formed by 8 bits, each byte " "

serves as a value, and any b' of b', b,’, by', b,' and b' meets 0<b,'<255. b', b,', b,’,

b,", and b," form a 1*5 matrix. The matrices R and G the same as those used when it is
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determined whether the at least a part of data in the window W, [ p,,-169, p.,] meets the preset

condition C, are used. According to the value of b’ and a column in which b' is located, for
example, b'=210, and b' is located in a 1st column, the matrix R is searched for a value
corresponding to h,,,,, and the matrix G is searched for a vaue corresponding to g, .
According to the value of b," and a column in which b," islocated, for example, b,'=156, and

b," is located in a 2nd column, the matrix R is searched for a value corresponding to hy,, and
the matrix G is searched for a value corresponding to g,5,. According to the value of b," and a
column in which b," is located, for example, b,'=144, and b," is located in a 3rd column, the
matrix R is searched for a value corresponding to h,,, ;, and the matrix G is searched for a value
corresponding to  g,,,,. According to the value of b," and a column in which b," islocated, for
example, b,'=60, and b," is located in a 4th column, the matrix R is searched for a value
corresponding to  hy,,, and the matrix G is searched for a value corresponding to g, , . According
to the value of b," and a column in which b,' is located, for example, b,'=90, and b,' is
located in a 5th column, the matrix R is searched for avalue corresponding to  hy, 5, and the matrix
G is searched for a value corresponding t0 Jgs- S,'= Nyipq+ Niggo+ Nigsst gy ¥ Nogss Sy’ =
02101 F Gise 2t G1aa3t Ge0at Joos- When one of S," and S,;" is an even number, the at least a
part of datain W,,[ p;,-169, p;,] meetsthe preset condition C,; whenboth S,' and S,;' are
odd numbers, the at least a part of datain W,,[ p;,-169, p;,] does not meet the preset condition
C,. A probability that oneof S,,' and S,;' isan even number is 3/4.

[0135] Similarly, a manner of determining whether at least a part of datain W,[ p.,-169, p.]
meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W[ p;5-169, p,,] meets the preset condition C,. Similarly, it is determined whether at
least a part of datain W,,[ p,,-169, p,,] meets the preset condition C,, it is determined whether
at least a part of data in W[ p;5-169, p,s] meets the preset condition C;, it is determined
whether at least a part of data in W, [ p;s-169, p;s] meets the preset condition G, it is
determined whether at least a part of datain W[ p,;-169, p,,] meetsthe preset condition C,, it

is determined whether at least apart of datain W[ p;3-169, p;5] meets the preset condition G,
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it is determined whether at least a part of datain W, [ p;q-169, p,,] meets the preset condition
C,, it is determined whether at least a part of data in W[ pj;,-169, p,,,] meets the preset
condition C,,, and it is determined whether at least a part of data in W[ pjy;-169, p;y,] meets

the preset condition C,,, 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 W, [ p,-A,, p,+ B,] meets a preset
condition C, is provided. In this embodiment, it is determined, by using a random function,
whether the at least a part of datain the window W, [ p,-A,, p,+ B,] meetsthe preset condition
C,. According to arule preset on a deduplication server 103, apoint p,;, and awindow W, [ p;
-169, p,,] corresponding to p,, are determined for a potentia dividing point k , and it is
determined whether at least a part of datain W, [ p,,-169, p,,] meets a preset condition C,. As

shown in FIG. 16, W, represents the window W, [ p,-169, p,], and 5 bytes are selected to

determine whether the at least a part of datain W, [ p,,-169, p,,] meets the preset condition C,.

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 sequentia bits, which are

represented as a,, a,, a,, a,, ..., and a,, separately. For any a, of a,, a,, a,, a,, ..,
and a,,, when a, =0, V,=-1, and when a, =1, V,=1. According to a correspondence between

a, and Vg, Vy, Vg, Vs V

a

4 - and V,_,, are generated. 40 random numbers are selected
from random numbers that follow normal distribution, and are represented as: h,, h,, h,, h,, ..,
and h,, separately. S, =V_,*h+V_,*h,+V_*h,+V,,*h,+.+V_,*h,. Because h, h,,
h,, h,, .., and h, follow normal distribution, S, also follows normal distribution. When S,
Is a positive number, the at least a part of datain W, [ p,-169, p,,] meets the preset condition
C,; when S, isanegative number or O, the at least a part of datain W, [ p,,-169, p,,] does not
meet the preset condition C,. A probability that S, is a positive number is 1/2. In the

embodiment shown in FIG. 5, the at least a part of datain W, [ p,-169, p,,] meets the preset

condition C;. As shown in FIG. 16, " @ represents 1 byte separately selected when it is

determined whether at least a part of data in a window W, [ p.,-169, p.,] meets a preset
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condition C,. 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 regarded as 40 sequentia bits, which are

represented as b, b,, b, b,, .., and b,, separately. For any b, of b, b,, b, b,, .., ad
b,,, when b, =0, V,,=-1, and when b =1, V,,=1. V;,, V,,, V.5, Vo, ..., ad V,,, ae
generated according to a correspondence between b, and V. A manner of determining whether
at least apart of datain thewindow W, [ p,,-169, p,,] meetsthe preset condition C, isthe same
as a manner of determining whether at least a part of data in the window W,[ p,-169, p,]
meets the preset condition C,, and therefore, the same random numbers are used: h, h,, h,,
h,, .., and h,. S=V,*h+V,*h,+V,;*h,+V,,*h,+.+V,,*h,. Because h, h,, h,,
h,, .., and h, follow normal distribution, S, also follows normal distribution. When S, isa
positive number, the at least a part of datain W, [ p,,-169, p,,] meets the preset condition C,;
when S, is a negative number or O, the at least a part of datain W,[ p,-169, p,,] does not
meet the preset condition C,. A probability that S, is a positive number is 1/2. In the
embodiment shown in FIG. 5, the at least a part of datain W,[ p,,-169, p,,] meets the preset
condition C,. By using the same rule, separately, it is determined whether at least a part of datain
W[ p,-169, p.,] meetsapreset condition C,, it is determined whether at least a part of datain
W, [ p,-169, p,,] meetsapreset condition C,, it is determined whether at least a part of datain
W.[ ps-169, p.] meetsapreset condition C, it is determined whether at least a part of datain
W, [ ps-169, p,] meetsapreset condition Cg, it isdetermined whether at least a part of datain
W, [ p,-169, p.,] meetsapreset condition C,, it is determined whether at least a part of datain
W[ pg-169, ps] meets apreset condition Cg, it is determined whether at least a part of datain
W, [ p,-169, p,,] meetsapreset condition C,, it is determined whether at least a part of datain
W, [ P1p-169, p,] meets a preset condition C,y, and it is determined whether at least a part of
datain W, [ p,;-169, p,,] meets a preset condition C;. In the implementation manner shown
in FIG. 5, the at least a part of datain W[ ps-169, p,] does not meet the preset condition C,
11 bytes are skipped from a point p. aong a direction of searching for a data stream dividing

point, and a current potentia dividing poi ntkj is obtained at an end position of an 11th byte. As
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shown in FIG. 6, according to the rule preset on the deduplication server 103, a point p, and a
window W[ p,-169, p,] corresponding to the point p, are determined for the potential
dividing point ;. A manner of determining whether at least a part of data in the window Wilp,

-169, p, ] meets the preset condition C, is the same as the manner of determining whether at
least a part of data in the window W, [ p,,-169, p, ] meets the preset condition C,. Therefore, as
shown in FIG. 17, W, represents the window W, [p;-169, p,1, and W, py py C 5 bytes

are selected to determine whether the at least a part of datain W, [ p,-169, p, ] meets the preset

condition C,. 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

separately. For any a' of a,', a,', a,',

are represented as «,', a,', a;', a,', .., and a,,’

' 1 - t— L Y — ' 1 1 1
a,', ..., and a,', when q,'=0, ¥V, '=-1, and when q,'=1, V, '=1. V', V', V', V., ..,
and V' are generated according to a correspondence between a,' and V_'. The manner of

determining whether at least a part of data in the window W[ p,-169, p,] meets the preset

condition C, is the same as the manner of determining whether at least a part of data in the
window W, [ p,,-169, p,] meets the preset condition C,, and therefore, the same random

numbers are used: A, h,, hy, hy, .., and hy. S)'=V.,"*h+V ' *h,+V ' *h,+V '*h,

+o+ V' *hy . Because b, h,, hy, h,, .., and h, follow normal distribution, S,' also
follows normal distribution. When S ' is a positive number, the at least a part of data in W,lp;

-169, p, ] meets the preset condition C,; when S,' is a negative number or 0, the at least a part

of datain W,[p,-169, p, ] does not meet the preset condition C,. A probability that S,' isa
positive number is 1/2.
[0137] The manner of determining whether at least a part of datain W, [ p,,-169, p,, ] meets

the preset condition C, is the same as a manner of determining whether at least a part of data in

)
“‘; L

W,[p,,-169, p,] meets the preset condition C,. Therefore, as shown in FIG. 17, " o

represents 1 byte selected when it is determined whether the at least a part of data in the window

W,[p;,-169, p;,] meets the preset condition C,, 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 sequentia bits, which are

represented as b', b, b', b, .., and b, separately. For any b' of b', b', b', b, ..,
and b,', when b'=0, V,'=-1, and when b'=1, V,' =1. V,', V.,', V..', V.,', .., and
V.., ae generated according to a correspondence between b' and V,,'. The manner of
determining whether at least a part of datain W, [ p,,-169, p,,] meets the preset condition C,
is the same as the manner of determining whether at least a part of data in W,,[ p;,-169, p;,]
meets the preset condition C,, and therefore, the same random numbers are used: h;, h,, h,,
h,, ..., and h,. S'=V,,'*h+V,,"*h,+V,/'*h,+V,,'"* h,+..+V,, '* h, . Because h, h,,
h,, h,,..,and h, follow normal distribution, S' aso follows normal distribution. When S
is a positive number, the at least a part of datain W,,[ p,,-169, p,;,] meets the preset condition
C,; when §;' is a negative number or 0, the at least a part of datain W,[ p;,-169, p,,] does
not meet the preset condition C,. A probability that S,' isapositive number is 1/2.

[0138] Similarly, amanner of determining whether at least a part of datain W,[ p,-169, p,]
meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W,;[ p;3-169, p;;] meets the preset condition C,. Similarly, it is determined whether at
least a part of datain W,,[ p;,-169, p,,] meetsthe preset condition C,, it is determined whether
at least a part of data in W[ p;5-169, p;;] meets the preset condition G, it is determined
whether at least a part of data in W[ p-169, p,;] meets the preset condition Cg, it is
determined whether at least a part of datain W,,[ p;;-169, p,;] meetsthe preset condition C,, it
is determined whether at least a part of datain W[ p;g-169, p;5] meets the preset condition G,
it is determined whether at least a part of datain W[ p;4-169, p,,] meets the preset condition
C,, it is determined whether at least a part of data in W[ pj;,-169, p,;,] meets the preset
condition C,,, and it is determined whether at least a part of datain W[ p,;;-169, p,;;] meets

the preset condition C,,, which are not described herein again.
[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 W, [ p,-A,, p,+ B,] meets a preset
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condition C, is provided. In this embodiment, it is determined, by using a random function,
whether the at least a part of datain the window W, [ p,-A,, p,+ B,] meetsthe preset condition
C,. According to arule preset on a deduplication server 103, apoint p,; and awindow W, [ p;
-169, p,,] corresponding to p,, are determined for a potentia dividing point k , and it is
determined whether at least a part of datain W, [ p,-169, p.,] meets a preset condition C,. As

shown in FIG. 16, W, represents the window W, [ p;,-169, p,], and 5 bytes are selected to

determine whether the at least a part of datain W, [ p,-169, p,,;] meets the preset condition C,.

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 range
of which is 0-(2*40-1). An even distribution random number generator is used to generate 1
designated value for each decima number in 0-(2"40-1), and a correspondence R between each
decima 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
W, [ p,;-169, p,,] meetsthe preset condition C,; if the designated value is an odd number, the at
least a part of datain W, [ p,-169, p,] does not meet the preset condition C,. C, 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 W, [ p,-169, p,]Jmeets the preset condition C, is 1/2. In the
implementation manner shown in FIG. 5, by using the same rule, separately, it is determined
whether at least apart of datain W, [ p,,-169, p,,] meetsa preset condition C,, it is determined
whether at least a part of datain W,[ p.;-169, p.;] meetsa preset condition C,, it is determined
whether at least a part of data in W,[ p,,-169, p,] meets a preset condition C,, and it is
determined whether at least a part of data in W[ p-169, p.] meets a preset condition C;,

which are not described herein again.
[0140] When the at least a part of data in W[ p.-169, p.] does not meet the preset

condition C;, 11 bytes are skipped from a point p, aong a direction of searching for a data
stream dividing point, and a current potential dividing pointk; 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
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P, and a window W, [ p;;-169, p;;] corresponding to the point p,, are determined for the
potential dividing point k;. A manner of determining whether at least a part of datain the window
W, [ p;;-169, p;,] meetsthe preset condition C, isthe same asamanner of determining whether

at least a part of datain the window W, [ p,,-169, p,,] meets the preset condition C,. Therefore,

the same correspondence R between each decimal number in 0-(2*40-1) and a designated value is

used. As shown in FIG. 17, W,; represents the window W[ p;-169, p;], and 5 bytes are

selected to determine whether the at least a part of datain W,,[ p;,-169, p,;] meets the preset

condition C,. 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 to

the decimal number. If the designated vaue is an even number, the at least a part of datain W,
[ p;,-169, p;,] meets the preset condition C,; if the designated value is an odd number, the at

least a part of data in W,,[ p;,-169, p;,] does not meet the preset condition C,. Because a

probability that a random number in even distribution is an even number is 1/2, a probability that

the at least apart of datain W,,[ p;,,-169, p;;] meets the preset condition C, is 1/2. Similarly, a
manner of determining whether at least a part of data in W,[ p,,-169, p,,] meets the preset
condition C, is the same as a manner of determining whether a least a part of datain W,,[ p,,
-169, p,,] meets the preset condition C,, and a manner of determining whether at least a part of
datain W,[ p,;-169, p,,;] meets the preset condition C, isthe same as a manner of determining
whether at least apart of datain W,5[ p,;-169, p,;] meetsthe preset condition C;. Similarly, itis
determined whether at least a part of datain W,,[ p;,-169, p,;,] meetsthe preset condition C,, it
is determined whether at least apart of datain W[ p;5-169, p;s] meets the preset condition C,
it is determined whether at least apart of datain W[ p,,-169, p,,] meetsapreset condition C,
it is determined whether at least apart of datain W,,[ p;,-169, p;;] meets apreset condition C,
it is determined whether at least apart of datain W[ p;g-169, p;s] meets a preset condition G,
it is determined whether at least apart of datain W[ p;4-169, p;,] meets a preset condition G,

it is determined whether at least a part of datain W, [ p;,-169, p;,,] meets a preset condition
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C,, and it is determined whether at least a part of data in W, [ pj;;-169, p;y;] meets a preset

condition C,,, 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 primary
memory, and an input/output interface. The centra 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, as
shown in FIG. 19, according to the embodiments of the present invention shown in FIG. 4 to FIG.
17, for the deduplication server 103, arule is preset on the deduplication server 103, where the rule

is: for a potential dividing point Kk, determining M points p,, awindow W.,[ p.- A, p,*+B,]
corresponding to the point p,, and a preset condition C, corresponding to the window W.,[ p,-

A, p,+B,], where x indicates consecutive natural numbers from 1 to M, M>2, and A and B,

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 p, and a window W,[ p,-A,, p,+ B,] corresponding to the point p, for a current
potential dividing point k. according to the rule, where i and z are integers, and 1<z<M. The

judging and processing unit 1902 is configured to: determine whether at least a part of data in the
window W,[ p,-A,, p,*+ B,] meetsapreset condition C,;

when the &t least a part of datain the window W, [ p,-A,, p,+ B,] doesnot meet the
preset condition C,, skip N minimum units U for searching for a data stream dividing point from
the point p, along a direction of searching for a data stream dividing point, where N*U is not
greater than || B, Il + max, (Il A I+ (k- p,) II'), so asto obtain a new potentia 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 W,[ p,-A,, p,+B,] of M windows of the current potential
dividing point k; meets the preset condition C,, select the current potential dividing point k. as
adata stream dividing point.

[0142] Further, the rule further includes that at least two points p, and p, meet conditions

A=A, B,=B,,and C,=C, . Further, the rule further includes: relative to the potential dividing
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point k, the at least two points p, and p, 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 p, and
p; is1U.
[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 W, [ p,-A,, p,*+ B,]
meets the preset condition C,. Specificaly, 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
W,[ p,-A,, p,+ B,] meetsthe preset condition C,. Specifically, that 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 W,[ p,-A,, p,+ B,] meets the preset condition C, specifically
includes:

selecting F bytes in the window W, [ p,-A,, p,+ B,], 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
denotedas a_,,, ..., and a,,, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes,

A, &, - Ay
. . a,, a, .. By
bits corresponding to the F*H bytes may be represented as. - X . ~° |, where
Ay Qpepp 0 Gpayg

when a_ =1, V.. =1, and when a,,=0, V, =1, where a_ , represents any oneof a_,, ...,
and a,,, a matrix V, is obtained according to a conversion relationship between a ,, and

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

am,n

Val,l Val,z e Val,s
azl a2z a28 | F*H*8 random numbers are selected from random numbers
\ 1 Varsn 2 Varsn 8

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

hl,l h1,2 h1,8
h h .. h : .
2t 22 28 1, random numbers in an mth row of the matrix V, and an mth row of
hP*H,l hF*H,Z hF*H,B

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

al?

S

20y -

represented as S, = V1 * Nat Vo ¥ Mo+t Ve * 0 ,and S;., areobtained

m,8 1

in a same way, a quantity K of values greater than 0 among S,,, S

a

o5 - and Sy iscounted,
and when K is an even number, the at least a part of data in the window W, [ p,-A,, p,+ B,]
meets the preset condition C,.

[0145] Further, the judging and processing unit 1902 is configured to: when the at least a part of

data in the window W,[p,-A, PB,+B,] does not meet the preset condition C,, skip the N

minimum units U for searching for a data stream dividing point from the point P, aong the

direction of searching for a data stream dividing point, so as to obtain the new potentia dividing
point, and the determining unit 1901 performs step (a) for the new potentia dividing point, where

and according to the rule, a left boundary of awindow W, [ p.-A., PB.+B.] corresponding to a
point P, that isdetermined for the new potential dividing point coincides with aright boundary of
the window W, [ p,-A,, p,+B,] or aleft boundary of a window W, [p.-A, P.+B.] fals

within arange of the window W, [ p,-A,, R,+B,], where the point p. determined for the new
potential dividing point is a point ranking the first in a sequence, which is obtained according to the
direction of searching for a data stream dividing point, 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, apoint p,, and awindow
W, [ p-A, p,+ B,] corresponding to the point p, are determined for a potentia dividing
point k;, where x 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 C,, 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 W, [ pP;-A, P;+B,] meetsapreset condition C,, then it is determined that at least a

part of datain W, [ p,-A,, p,+B,] meetsapreset condition C,, until it is determined that at
least a part of datain W, [ p,,-A,. P.,+B,] meetsa preset condition C_. 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, aruleis preset on the deduplication server 103, wheretheruleis: for

a potential dividing point k, determining M points p,, a window W, [ p,- A, P+ B,]
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corresponding to the point p,, and a preset condition C, corresponding to the window W, [ p,-
A, p,+B,], where x indicates consecutive natural numbers from 1 to M separately, and M>2. In
the preset rule, A, A,, A;, .., and A, may benot al equa, B,, B,, B,, .., and B, may
be not all equal, and C,, C,, C,, .., and C,, may aso be not al the same. In the
implementation manner shown in FIG. 5, for windows W, [ p,;-169, p,], W,[ p,-169, p;,],
Wl pis-169, psl, W, [ p,-169, pul, Wl ps-169, psl, Wil pe-169, Pl W, [ Py
-169, ], Wel Pie-169, pel, Wol Pie-169, Piol, Wi [ Piuo-169, Py, and Wiy, [ py,-169,
p..], 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 aso the same. For details, refer to the foregoing description of determining whether

the at least a part of datain W, [ p,-169, p,,] meets the preset condition C,. However, in the
implementation manner shown in FIG. 11, the windows W, [ p,;-169, p,], W, [ p,-169, p,.,],
Wl ps-169, psle W, [ p,-169, p,l. Wil ps-169, psl. W[ pe-169, pel, W, [ py
-169, ], Wil Ps-169, pgl, Wl Pio-169, o], W[ Piyo-169, Py, and Wiy [ py,-182,
p.,] may be different in size, and meanwhile the manners of determining whether at least a part of
data in awindow 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 W, meets the preset condition C, is certainly the same as a manner of

determining whether at least a part of data in a window W,, meets the preset condition C, a

manner of determining whether at least a part of datain W, meets the preset condition C, is

certainly the same as a manner of determining whether at least a part of datain W,, meets the

preset condition C,, ..., and a manner of determining whether at least a part of data in a window

W,, meets a preset condition C,, is certainly the same as a manner of determining whether at

least a part of data in a window W,, meets the preset condition C,,, which are not described

herein again. Meanwhile, according to the embodiments of the present invention shown in FIG. 4 to
FIG. 17, athough 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, the
rule is preset on the deduplication server 103, k., k, k;, k, and k are potentia dividing

90



10

15

20

25

30

points obtained in the search for a dividing point along a direction of searching for a data stream
dividing point, and k,, k;, k;, k,and k  al follow therule. The window W, [ p,-A, p,+

B, ] 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 C, . Specificaly, in the

specific range, a part of data may be selected or al data may be selected to determine whether the
data meets the preset condition C, . Reference may be made to thewindow W, [ p,.-A., p,+ B,]

for the concept of awindow 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, in
the window W,[ p,-A,, p,+B,], (p,-A) and ( p,+ B,) represent two boundaries of the
window W, [ p,-A,, p,+ B, where ( p,-A ) represents a boundary, which is in a direction
opposite to the direction of searching for a data stream dividing point relative to the point p, , of
thewindow W, [ p,-A., p,+B.], and( p,+ B,) represents a boundary, which isin the direction
of searching for a data stream dividing point relative to the point p,, of thewindow W, [ p,- A,
p, + B,]. Specificaly, 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, ( p, - A/)
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 p,, of the window W, [ p,-A,
p,+ B,], and ( p, + B,) represents a boundary (that is, a right boundary), which is in the direction
of searching for a data stream dividing point relative to the point p,, of thewindow W, [ p,- A,
p,+ B,]. If the direction of searching for a data stream dividing point shown in FIG. 3 to FIG. 15
is from right to left, ( p,- A, ) 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
p,, of the window W, [ p.-A, p,+B,], and ( p,+ B,) represents a boundary (that is, a left
boundary), which is in the direction of searching for a data stream dividing point relative to the
point p,,of thewindow W, [ p.-A, p,+B,].
[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 and

presented in a more complex form; however, the key feature of the present invention is ill

included. An aternative dividing point may be used in a real environment. For example, in an
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implementation manner, according to a rule preset on a deduplication server 103, 11 points p, are
determined for a potential dividing point k; , where x indicates consecutive natural numbers from 1
to 11, and a window W, [ p,-A, p,+ B,] corresponding to p, and a preset condition C,
corresponding to the window W.[ p,-A,, p,+B,] are determined. When at least a part of data
in each window W, [ p,-A, p,+B.] of 11 windows meets the preset condition C,, the

potential dividing point Kk isadatastream dividing point. When no dividing point is found when a

set maximum data chunk is exceeded, a preset rule for the aternative 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,

and the preset rule for the aternative point is: for example, for a potential dividing point k , 10
points p, are determined, where x indicates consecutive natural numbers from 1 to 10, and a
window W, [ p.-A, p,+ B,] corresponding to p, and a preset condition C, corresponding
to thewindow W.[ p,-A,, p,+B,] aredetermined. When at least a part of data in each window
W, [ p,-A, p,+ B,] of 10 windows meets the preset condition C,, the potentia dividing point

k. 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.

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

point k, determining M windows W.[ k- A,, k+B,] and a preset condition C, corresponding
to the window W,[ k- A, k+B,], where x indicates consecutive natural numbers from 1 to M,
M>2,and A, and B, are integers. In the implementation manner shown in FIG. 3, about a value

of M, in one implementation manner, avalue 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.
It is determined whether at least a part of data in a window W,[ k- A,, k+B,] meets a preset

condition C,, where, z is an integer, 1<z<M, and (K- A)) and ( K+ B,) separately represent two
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boundaries of the window W, . When it is determined that at |east a part of datain any one window
W,[ k- A,, k+B,] does not meet the preset condition C,, N bytes are skipped from the potential
dividing point K along a direction of searching for a data stream dividing point, where N< ||
B, I+max, (Il A ll). I B, Il represents an absolute value of B, in W,[k-A , k+B,],
max, (I A, II') represents a maximum value among the absolute value of A, in the M windows,

and a principle of determining avalue of N is specifically introduced in the following embodiments.

When it is determined that at least a part of data in each window W,[ k- A, k+B,] of the M

windows meets the preset condition C,, the potential dividing point K is a data stream dividing
point.

[0154] Specificaly, for a current potential dividing point k., the following steps are performed
according to the rule:

[0155]  Step 2001: Determine a corresponding window W, [k - A,, k +B,] for the current
potential dividing point K according to the rule, where i and z are integers, and 1<z<M.
[0156]  Step 2002: Determine whether at least apart of datain thewindow W, [k -A,, k +B,]
meets the preset condition C,;

when the at least a part of data in the window W, [k - A,, k +B,] does not meet the
preset condition C,, skip N minimum units U for searching for a data stream dividing point from

the current potential dividing point k aong the direction of searching for a data stream dividing

point, where N*U is not greater than || B, Il + max, (Il A, Il'), so as to obtain a new potential
dividing point, and perform step 2001; and
when at least a part of datain each window W, [k - A, k+B,] of M windows of the

current potentia dividing point k. meets the preset condition C,, select the current potentia
dividing point k asadatastream dividing point.

[0157]  Further, the rule further includes that at least two windows W, [k - A,, k+B,] and
W, [k -A,;, k+B,] meet conditions | A.+ B, |=| A, +B;|, and C_,=C,. Further, the rule further
includes that A, and A, are positive integers. Still further, the rule further includes A,-1=A,
and B,+1=B, .| A +B,| represents a size of the window W, , and | A; + B, | represents a size of

thewindow W, .
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[0158]  Further, the determining whether at least a part of datain the window W, [k -A,, k +
B, ] meetsthe preset condition C, specifically includes: determining, by using a random function,
whether the at least a part of data in the window W, [k - A,, k +B,] meets the preset condition
C,. Still further, the determining, by using a random function, whether the at least a part of datain
the window W,[k - A,, k+B,] meets the preset condition C, is specifically: determining, by
using a hash function, whether the at least a part of datain the window W, [k - A,, k +B,] meets
the preset condition C,.

[0159]  When the at least a part of data in the window W, [k - A,, k + B,] does not meet the
preset condition C,, the N minimum units U for searching for a data stream dividing point are
skipped from the current potential dividing point k; aong 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 W, [K;-A., k,+B.] that is determined for the new potential dividing
point coincides with a right boundary of the window W, [k - A,, k + B,] or aleft boundary of a
window W, [K;-A., k;+B.]thatisdetermined for the new potential dividing point falls within a

range of the window W, [k -A,, k + B,], where the window W, [k;-A , k;+B;] determined

for the new potential dividing point is a window ranking the first in a sequence, which is obtained
according to the direction of searching for a data stream dividing point, 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 for
by determining whether at least a part of datain awindow 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 || B, Il + max (| A, II'), 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, asize
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 thewindows W, [ k- A, k+B,] and aprobability that at least a part of data in the

window W, [k-A , k+B,] meets a preset condition, where the former affects a length for
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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 W, [ k-

A

X !

k+ B, ] increases, the probability that at least a part of datain asinglewindow W, [ k-A_, k
+ B, ] meets a preset condition also increases. For example, a rule is preset on the deduplication
server 103, and the rule is: for a potentia dividing point K, determining 11 windows W, [ k- A_,
k+B,], where x indicates consecutive natural numbers from 1 to 11 separately, and a probability
that at least a part of data in any window W, [k-A,_, k+B,] 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 W, [ k-A , k+B ] for the potentia 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 any window
W [k-A , k+B,] of the 24 windows meets the preset condition C, is 3/4. For the setting of a
probability that at least a part of data in a specific window W, [ k-A , k+B,] 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 W, [ k- A , k+B,] meets a preset condition. P(n) depends on the two
factors, that is, the quantity M of windows W, [ k- A, k+B,] and the probability that at least a
part of data in the window W, [ k-A , k+B,] 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-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 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.

12*1024
Integration Z nx(P(n—-1)—P(n)) may be performed according to the density function of a

n=471024
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 alength 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, arule is preset on a deduplication server 103, where the

ruleis: for apotential dividing point K, determining 11 windows W,[ k- A, k+ B, ] and a preset

condition C, corresponding to the window W[ k- A, k+B,], where x indicates consecutive
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natural numbers from 1 to 11, and A, and B, are integers. A=169, B=0; A,=170, B,=-1;
A,=171, B,=-2; A,=172, B,=-3; A =173, B,=-4; A, =174, B,=5; A =175, B,=-6;, A
=176, B,=-7, A =177, B,=-8;, A, =178, B, =9; A,=179, B,=-10. C,;=C,=C,=C,=C,=
C,=C,=C;=C,=C,,=C,,. Therefore, the 11 windows are W, [k-169, K], W,[k-170, k-1], W,
[k-171, k-2], W, [k-172, k-3], W;[k-173, k-4], W;[k-174, k-5], W,[k-175, k-6], W [k-176,
K-7], W, [k-177, k-8], W, [k-178, k-9], and W,, [k-179, k-10]. k

is a data stream dividing

a

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 k_, an
end position of the minimum data chunk of 4 KB serves as a next potential dividing point k.
According to the rule preset on the deduplication server 103, a window W, [k -A,, k +B,] is
determined for the potential dividing point k., and in this embodiment, x indicates consecutive
natura numbers from 1 to 11 separately. In the implementation manner shown in FIG. 21, 11
windows are determined for the potential dividing point k;, and are W, [k -169, k], W, [k

-170, k -1], W,[k -171, k -2], W, [k -172, k -3], W [k -173, k -4], W[k -174, k -5],
W, [k -175, k -6], W[k -176, k -7], W[k -177, k -8], W, [k -178, k -9], and W, [k

-179, k. -10] separately. It is determined whether at least a part of datain W, [k -169, k;] meets
the preset condition C,, it is determined whether at least a part of data in W, [k -170, k; -1]
meets the preset condition C,, it is determined whether at least a part of datain W,[k -171, k; -2]
meets the preset condition C,, it is determined whether at least a part of datain W, [k -172, k. -3]
meets the preset condition C,, it is determined whether at least a part of datain W[k -173, k -4]

meets the preset condition C., it is determined whether at least apart of datain W, [k -174, k -5]

meets the preset condition Cg, it is determined whether at least apart of datain W, [k -175, k. -6]

meets the preset condition C,, it is determined whether at least a part of datain W[k, -176, k; -7]

meets the preset condition Cg, it is determined whether at least apart of datain W, [k -177, k -8]

meets the preset condition C,, it is determined whether at least a part of datain W, [k -178, k;
-9] meets the preset condition C,,, and it is determined whether at least a part of datain W, [k
-179, k, -10] meetsthe preset condition C,,. When it is determined that the at |east a part of datain

the window W, meets the preset condition C,, the at least a part of data in the window W,
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meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C,, the at
least a part of data in the window W, meets the preset condition C,, the at least a part of data in
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition Cg, the at least a part of datain the window W, meets the preset condition C,, the at
least a part of data in the window W,, meets the preset condition C,,, and the at least a part of

datain thewindow W,, meetsthe preset condition C,,, the current potentia dividing point k; is

adata stream dividing point. When the at least a part of datain any window of the 11 windows does
not meet the corresponding preset condition, for example, W, [k -173, k -4] shownin FIG. 22, N

bytes are skipped from the potentia dividing point k; aong the direction of searching for a data
stream dividing point, where the N bytes are not greater than [l B, [ + max, (Il A [I). 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. For

differentiation from the potential dividing point k;, the new potential dividing point here is
represented as k; here. According to the implementation manner shown in FIG. 21, aruleis preset
on the deduplication server 103, where the rule is: determining a window W, [k;-A, k;+B,]
for the potential dividing point k;, where in this embodiment, x indicates consecutive natural
numbers from 1 to 11 separately. 11 windows are determined for the potential dividing point k|,
and are W [k;-169, k;], W,[k;-170, k;-1], W[ k,;-171, k;-2], W,,[k;-172, k;-3],
Wis[k;-173, k;-4], W[k;-174, k;-5], W,,[k;-175, k;-6], W, [k;-176, k;-7], W[k,
-177, k;-8], W,,[k;-178, k;-9], and W, [k,;-179, k;-10] separately. As shown in FIG. 22,
when the 11th window W, [k;-179, k;-10] is determined for the potentia dividing point, to
ensure that a range between the potential dividing point k and the potential dividing point kK;

completely falls within a determining range, in this implementation manner, it may be ensured that

aleft boundary of the window W, [k;-179, k;-10] coincides with aright boundary (k; -4) of the
window W[k -173, k; -4], or falls within arange of the window W[k -173, k; -4], where the
window W, [k;-179, k;-10] is a window ranking the first in a sequence, which is obtained

according to the direction of searching for a data stream dividing point, of the 11 windows that are
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determined for the potential dividing point k; according to the rule. Therefore, within such alimit,
when at least a part of data in the window W[k -173, k -4] does not meet the preset condition

C,, adistance for skipping from the potential dividing point k

i aong the direction of searching
for a data stream dividing point is not greater than | B Il + max, (Il A Il). It is determined
whether at least apart of datain W,,[k;-169, k;] meetsthe preset condition C,, it is determined
whether at least a part of data in W,,[k;-170, k;-1] meets the preset condition C,, it is
determined whether at least apart of datain W[ k;-171, k;-2] meets the preset condition C,, it
is determined whether at least a part of datain W,,[k;-172, k;-3] meets the preset condition C,,
it is determined whether at least a part of datain W,s[k;-173, k;-4] meets the preset condition
C,, it is determined whether at least a part of data in W,,[k;-174, k;-5] meets the preset
condition Cg, it is determined whether at least a part of data in W,,[k;-175, k;-6] meets the
preset condition C,, it is determined whether at least a part of datain W[k, -176, k;-7] meets
the preset condition G, it is determined whether at least a part of datain W[ k;-177, k;-§]
meets the preset condition C,, it is determined whether at least a part of datain W, [ k;-178, k;
-9] meets the preset condition C,,, and it is determined whether at least a part of datain W, [k,
-179, k;-10] meets the preset condition C,,. When it is determined that the at least a part of data
in the window W,; meets the preset condition C,, the at least a part of data in the window W,,
meets the preset condition C,, the at least a part of data in the window W,; meets the preset
condition C,, the at least a part of data in the window W,, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition C;, the at least a part of datain
the window W,, meets the preset condition C;, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,; meets the preset
condition Cg, the a least a part of datain the window W,, meets the preset condition C;, the at
least a part of datain the window W,,, meets the preset condition C,,, and the at least a part of
data in the window W, meets the preset condition C,,, the current potential dividing point k;
is a data stream dividing point, and data between k; and k, forms 1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of k, to obtain a next
98



10

15

20

25

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 k; isnot adata stream dividing point, a next potential

dividing point is obtained in a manner the same as that of k; , 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.

[0163] In the implementation manner shown in FIG. 21, according to the rule preset on the

deduplication server 103, starting from determining whether the at least a part of datain W, [k
-169, k;] meets the preset condition C,, when it is determined the at least a part of datain W, [k,
-169, k. ], theat least apart of datain W, [k, -170, k -1], theat least apart of datain W[k, -171,
k -2], and the at least apart of datain W, [k -172, k. -3] meet the preset conditions C,, C,, C,,
and C, respectively, and it is determined that the at least a part of datain W[k -173, k; -4] does
not meet the preset condition C, 6 bytes are skipped from the potential dividing point k; along

the direction of searching for a data stream dividing point, and a new potentia 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 k, here. According to the rule preset on the
deduplication server 103, 11 windows are determined for the potentia dividing point k , and are
W, [k, -169, Kk 1, W,,[Kk,-170, Kk, -1], W[k, -171, K, -2], W,,[K,-172, Kk, -3], W[k,
-173, ky-4], W[k, -174, k, -5, W,,[K,-175, K, -6], W[k, -176, K, -7, W[k, -177,
Ky -8], W[k, -178, k,-9], and W, [k, -179, Kk, -10] separately. It is determined whether at
least apart of datain W, [k, -169, k] meetsthe preset condition C,, it is determined whether at
least apart of datain W, [k, -170, k,-1] meetsthe preset condition C,, it is determined whether
at least a part of data in W[k, -171, Kk, -2] meets the preset condition C,, it is determined
whether at least a part of data in W, [k, -172, k,-3] meets the preset condition C,, it is
determined whether at least a part of datain W[k, -173, k,-4] meets the preset condition C, it
is determined whether at least apart of datain W[k, -174, K, -5] meetsapreset condition Cs, it

is determined whether at least apart of datain W, [k, -175, K, -6] meetsapreset condition C,, it
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is determined whether at least apart of datain W[k, -176, k,-7] meets a preset condition Cg, it
is determined whether at least apart of datain W4 [k, -177, K, -8] meetsapreset condition C,, it
is determined whether at least apart of datain W, [k, -178, k,-9] meets a preset condition C,,,
and it is determined whether at least a part of data in W[k, -179, Kk, -10] meets a preset
condition C,,. Thewindow W[k -179, k,-10] coincideswith thewindow Wg[k;-173, k -4,
and C,=C,,;; therefore, when it is determined that the at least a part of datain W, [k, -173, k; -4]
does not meet the preset condition C;, a potential dividing point k, obtained by skipping T bytes

from the potential dividing point k, aong the direction of searching for a data stream dividing

point still does not meet a condition for serving as a data stream dividing point. Therefore, if

repeated calculation exists when 6 bytes are skipped from the potential dividing point k; aong the

direction of searching for a data stream dividing point, then repeated cal cul ation can be reduced and

efficiency is higher when 7 bytes are skipped from the potential dividing point k, aong the
direction of searching for a data stream dividing point. Therefore, a speed of searching for a data
stream dividing point is increased. When a probability that at least a part of datain the window W,
[k- A , k+ B, ] that is determined according to the preset rule meets the preset condition C, is /2,
that is, a probability of executing skipping is 1/2, at most || B, Il + I A, Il =189 bytes can be
skipped each time.

[0164] In this implementation manner, a preset rule is that: 11 windows W, [k- A, , k+B,] are

determined for a potentia dividing point k and at least a part of datain the window W, [k- A, ,
k+ B, ] meets a preset condition C,, where a probability that at least a part of datain W, [k- A,
k+ B, ] meets the preset condition C, is1/2, where x indicates consecutive natural numbers from 1
to 11 separately, and A, and B, are integers. A=169, B=0; A,=170, B,=-1; A,=171, B,
=-2; A, =172, B,=-3; A =173, B,=-4;, A,=174, B,=5 A,=175 B,=-6; A,=176, B,=-7
A, =177, B,=-8; A, =178, B,=-9; A,=179, B,=-10. C,;=C,=C,=C,=C,=C,=C,=C,=C,
=C,,=C,,. 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 datain thewindow W, [ p,-A,, p, + B,] meetsthe preset

C

condition ™x. A manner of selecting the 11 windows and the determining that at least a part of data

in each window of the 11 windows meets the preset condition C, follow the rule preset on the
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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 C, . 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 exist
among n consecutive windows, that is, a probability that no data stream dividing point exists. After
aminimum chunk size of 4 KB is skipped from afile 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 obtain
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 C,. 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.

12
P (n-1)

Not met

P (n-2)

12
Not met Met

window of 11 consecutive
indows meets a condition G

P (a11) t:\t least a part of data in each

[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 casein which
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 window, where at least a part of datain each
window of the 11 consecutive windows meets the preset condition, is not related to P(n).

[0167] Case 2: With aprobability of 1/2, at least a part of data in the nth window meets a preset
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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). A
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 a
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
apreset 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 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) windows
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 potentia dividing point k, 24 windows W,[ k- A, k+B,] and a preset condition C,

corresponding to the window W,[ k- A, k+B,] are determined, where x indicates consecutive
natural numbers from 1 to 11, A=169, B=0; A,=170, B,=-1; A,=171, B,=-2, A,=172, B,

=3; A =173, B,=-4, A,=174, B,=-5; A, =175 B,=-6; A=176, B,=-7, A =177, By=-8;

A,=178, B,=-9; A,=179, B,=-10, .., and A,=192, B, =-23. C,=C,=C,=C,=C,=C,=C,

=C;=C,=..=C,,. A probability that at least a part of data in the window W,[ k- A,, k+B,]

meets the preset condition C, 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 windowWw, [ p, - A,

p, + B,] meets the preset condition CX.
[0171] 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 the 24 consecutive

102



10

15

20

25

30

windows meets the preset condition C,, 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).
[0172] After caculation, 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 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 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.
[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, arule is preset on a deduplication server 103, where the
ruleis: for apotential dividing point k, determining 11 windows W,[ k- A, k+ B, ] and a preset
condition C, corresponding to the window W,[ k- A, k+B,], where x indicates consecutive
natural numbers from 1 to 11, and A, and B, are integers. A probability that at least a part of
data in the window W, [ k- A, k+ B,] meets the preset condition C, is /2. A=171, B=-2;
A, =172, B,=-3; A,=173, B,=-4; A,=174, B,=5; A=175 B,=-6, A =176, B,=-7, A,
=177, B,=8; A,=178, B,=9; A =179, B,=-10; A,=170, B,=-1; A,=169, B,=0. C,=
C,=C,=C,=C,=C,=C,=C,=C,=C,,=C,. k

is a data stream dividing point, and adirection of

a

searching for a data stream dividing point shown in FIG. 23 is from left to right. After a minimum

data chunk of 4 KB is skipped from the data stream dividing point k,, an end position of the
minimum data chunk of 4 KB serves as a next potential dividing point k; . According to the rule
preset on the deduplication server 103, for the potential dividing point k , W, [k -A , k +B,]
and the preset condition C, corresponding to thewindow W, [k - A, k +B,] aredetermined,
where x indicates consecutive natural numbers from 1 to 11. Determined 11 windows are W, [k,
171, k -2), W, [k -172, k -3], W[k -173, k -4], W, [k -174, k -5], W, [k -175, k. -6],
W, [k -176, k -7], W[k -177, k -8], W[k -178, k. -9], W, [k -179, k -10], W,, [k -170,
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k -1], and W, [k -169, k] separately. It is determined whether at least a part of datain W, [k

-171, k -2] meets the preset condition C,, it is determined whether at least a part of datain W,
[k -172, k -3] meets the preset condition C,, it is determined whether at least a part of data in
W, [k -173, k; -4] meetsthe preset condition C,, it is determined whether at least a part of datain
W, [k -174, k -5] meetsthe preset condition C,, it isdetermined whether at least a part of datain
W[k -175, k;-6] meetsthe preset condition C,, it isdetermined whether at least a part of datain
W, [k -176, k. -7] meetsthe preset condition C;, it isdetermined whether at least a part of datain

W, [k -177, k -8] meetsthe preset condition C,, it is determined whether at |east a part of datain

W[k -178, k; -9] meets the preset condition C;, it is determined whether at least a part of datain

W, [k -179, k. -10] meets the preset condition C,, it is determined whether at |least a part of data

in W, [k -170, k;-1] meets the preset condition C,,, and it is determined whether &t |east a part

of datain W, [k -169, k;] meetsthe preset condition C,,. When it is determined that the at least
a part of data in the window W, meets the preset condition C,, the at least a part of data in the

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

the preset condition C;, the at least a part of data in the window W, meets the preset condition
C,, theat least a part of datain the window W, meets the preset condition C;, the at least a part

of datain thewindow W, meetsthe preset condition C;, the at least a part of datain the window

W, meets the preset condition C,, the at least a part of datain the window W, meets the preset

condition GC;, the at least a part of data in the window W, meets the preset condition C,, the at
least a part of data in the window W,, meets the preset condition C,,, and the at least a part of
datain thewindow W,, meetsthe preset condition C,,, the current potential dividing point k; is

adata stream dividing point. When the at least a part of datain 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 datain

W[ p,-169, p,] does not meet the preset condition C;, 11 bytes are skipped from a point p,

along adirection of searching for a data stream dividing point is used as an example for description.
Asshown in FIG. 24, when it is determined that W, does not meet the preset condition C,, from

k. that serves asastart point, N bytes are skipped along the direction of searching for a data stream
dividing point, where the N bytes are not greater than || B, [[+ max, (Il A II). In this

embodiment, N=7, and a next potentia dividing point is obtained at an end position of a 7th byte.
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For differentiation from the potential dividing point k , the new potential dividing point is
represented as k; here. According to the rule preset on the deduplication server 103, for the
potential dividing point k;, 11 windows W,[k;- A, k;+B,] are determined, and are W,, [k,
171, K;-2], Wi, [k;-172, k;-3], W,[k;-173, k;-4], W,[k,-174, k;-5], Wi[Kk;-175, K,
6], W[k, -176, k;-7], W [Kk,;-177, Kk, -8], W[k, -178, k;-9], W,[Kk;-179, k;-10],
W,y [K;-170, k;-1], and W,;,[k;-169, k;] separately. It is determined whether at least a part of
datain W [k;-171, k;-2] meets the preset condition C,, it is determined whether at least a part
of datain W,[k;-172, k;-3] meets the preset condition C,, it is determined whether at least a
part of datain W[ k;-173, k;-4] meetsthe preset condition C;, it is determined whether at least
a part of datain W,,[k;-174, k;-5] meets the preset condition C,, it is determined whether at
least apart of datain W[ k;-175, k;-6] meets the preset condition C;, it is determined whether
at least a part of data in W[ k;-176, k;-7] meets the preset condition Cg, it is determined
whether at least a part of data in W;[k;-177, k;-8] meets the preset condition C,, it is
determined whether at least a part of datain W[k, -178, k;-9] meets the preset condition Cg, it
is determined whether at least a part of datain W[ k;-179, k;-10] meetsthe preset condition C,,
it is determined whether at least a part of datain W,,,[k;-170, k;-1] meets the preset condition
C,, and it is determined whether at least a part of data in W,;,[k;-169, k;] meets the preset

condition C;,. Certainly, in this embodiment of the present invention, the rule is aso followed
when it is determined whether the potential dividing point k, 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 k;. When it is determined that the at least a part of datain
the window W,; meets the preset condition C,, the at least a part of data in the window W,,
meets the preset condition C,, the at least a part of data in the window W.; meets the preset
condition C;, the at least a part of datain the window W, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition C;, the at least a part of datain
the window W,; meets the preset condition C;, the at least a part of data in the window W,

meets the preset condition C,, the at least a part of data in the window W.,; meets the preset
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condition Cg, the at least a part of datain the window W,, meets the preset condition C,, the at
least a part of data in the window W,;, meets the preset condition C,,, and the at least a part of
datain the window W,;, meets the preset condition C,,, the current potential dividing point k;
is a data stream dividing point, and data between k; and k, forms 1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of k, 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 k; isnot adata stream dividing point, a next potential
dividing point is obtained in a manner the same as that of k;, 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. 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.

[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, arule is preset on a deduplication server 103, where the
ruleis: for a potential dividing point k, determining 11 windows W.[ k- A, k+B,] and a preset
condition C, corresponding to the window W, [ k- A, Kk+B,], where x indicates consecutive
natural numbers from 1 to 11. A=166, B=3; A,=167, B,=2; A,=168, B,=1, A,=169, B,
=0, A =170, B.=-1, A, =171, B,=-2, A, =172, B,=-3; A=173, B,=-4, A =174, B,=-5;
A,=175, B,=-6; A,=176, B,=7. C,=C,=C,=C,=C,=C,=C,=C,=C,=C,,=C,;, and 11
windows are W, [k-166, k+3], W,[k-167, k+2], W, [k-168, k+1], W,[k-169, k], W [k-170, k-1],
W, [k-171, k-2], W,[k-172, k-3], W, [k-173, k-4], W, [k-174, k-5], W, [k-175, k-6], and W,
[k-176, k-7] separately. k, isadata stream dividing point, and a direction of searching for a data

stream dividing point shown in FIG. 25 isfrom left to right. After aminimum data chunk of 4 KB is

skipped from the data stream dividing point k,, an end position of the minimum data chunk of 4
KB serves as anext potential dividing point k; . In this embodiment, according to the rule preset on
the deduplication server 103, for the potentia dividing point k , 11 windows W, [k- A , k+ B, ]

and the preset condition C, corresponding to the window W, [k-A,, k+B,] are determined,
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where x indicates consecutive natural numbers from 1 to 11 separately. In the implementation

manner shown in FIG. 25, for the potential dividing point k; , the 11 windows that are determined
ae W, [k -166, k +3], W, [k -167, k +2], W,[k -168, k +1], W, [k -169, k], W [k
-170, k;-1], W, [k -171, k -2], W, [k -172, k -3], W[k -173, k -4], W, [k -174, k -5],
W, [k -175, k;-6], and W, [k;-176, k;-7] separately. It is determined whether at least a part of
datain W, [k -166, k; +3] meets the preset condition C,, it is determined whether at least a part
of datain W, [k -167, k +2] meets the preset condition C,, it is determined whether at least a
part of datain W[k -168, k; +1] meets the preset condition C,, it is determined whether at |east
apart of datain W, [k -169, k ] meets the preset condition C,, it is determined whether at least
apart of datain W[k -170, k; -1] meetsthe preset condition C, it is determined whether at |east
a part of datain W[k -171, k;-2] meets the preset condition Cg, it is determined whether at
least a part of data in W, W, [k -172, k -3] meets the preset condition C,, it is determined
whether at least a part of data in W, [k -173, k -4] meets the preset condition G, it is
determined whether at least a part of datain W, [k -174, k. -5] meets the preset condition C,, it
is determined whether at least a part of datain W, [k -175, k. -6] meets the preset condition C,,
and it is determined whether at least apart of datain W, [k, -176, k; -7] meets the preset condition
C,.. When it is determined that the at least a part of data in the window W, meets the preset
condition C,, the at least a part of data in the window W, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition C,, the at least a part of data in
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition G, the at least a part of data in the window W, meets the preset condition C,, the at
least a part of data in the window W, meets the preset condition C;, the at least a part of data in
the window W, meets the preset condition C,, the at least a part of data in the window W,

meets the preset condition C,,, and the at |least a part of datain the window W,, meets the preset

condition C,,, the current potential dividing point k, isadata 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, W, [k -172, k -3] shown in FIG. 26, N bytes are skipped from the
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potential dividing point k, along the direction of searching for a data stream dividing point, where
the N bytes are not greater than || B, I + max, (Il A Il'). 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 point

ki, the new potential dividing point is represented as k; here. According to the rule preset on the

deduplication server 103 in the implementation manner shown in FIG. 25, for the potential dividing
point k;, 11 windows are determined, and are W, [k;-166, k;+3], W,,[k;-167, k;+2], W,
[k;-168, k;+1], W,[k;-169, k1, Wi[k,-170, k,-1], W,[k,-171, k,-2], W,[k,-172,
k-3, Wilk,-173, K,-4], W,[k;-174, k;-5], W,[k,-175, k;-6], and W[ k;-176, K,
-7] separately. It is determined whether at least a part of data in W, [k;-166, k;+3] meets the
preset condition C,, it is determined whether at least a part of datain W,,[k;-167, k;+2] meets
the preset condition C,, it is determined whether at least a part of data in W,,[ k;-168, k;+1]
meets the preset condition C;, it is determined whether at |east a part of datain W,[k;-169, k]
meets the preset condition C,, it is determined whether at least a part of datain W[ k;-170, k;
-1] meets the preset condition C;, it is determined whether at least a part of datain W[ k;-171,
k;-2] meets the preset condition C;, it is determined whether at least a part of datain W[k,
-172, k;-3] meets the preset condition C,, it is determined whether at least a part of datain Wq
[k;-173, k;-4] meets the preset condition G, it is determined whether at least a part of datain
W,o[k;-174, k;-5] meets the preset condition G, it is determined whether at least a part of data
in W, [k;-175, k;-6] meetsthe preset condition C,,, and it is determined whether at least a part
of datain W,;,[k;-176, k;-7] meets the preset condition C,,. Certainly, in this embodiment of

the present invention, the rule is also followed when it is determined whether the potential dividing

point k, 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 k. Whenit is
determined that the at |least a part of datain the window W,, meets the preset condition C,, the at
least a part of datain the window W., meets the preset condition C,, the at least a part of datain
the window W,; meets the preset condition C;, the at least a part of data in the window W,
meets the preset condition C,, the a least a part of data in the window W.; meets the preset
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30

condition G, the at least a part of datain the window W, meets the preset condition C;, the at
least a part of datain the window W,, meets the preset condition C,, the at least a part of datain
the window W,; meets the preset condition G;, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W,,, meets the preset
condition C,,, and the at least a part of datain the window W,;; meets the preset condition C,,,
the current potential dividing point k; is a data stream dividing point, and data between k; and
k, forms 1 data chunk. Meanwhile, a minimum chunk size of 4 KB is skipped in a manner the

same as that of k, to obtain anext 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 k; is not a data stream
dividing point, a next potentia dividing point is obtained in a manner the same as that of k;, 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 aforced 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, arule is preset on a deduplication server 103, where the
rule is: for a potential dividing point k, determining 11 windows W, [k- A, k+ B,] and a preset
condition C, corresponding to the window W, [k- A, k+B,], where x indicates consecutive
natural numbers from 1 to 11. A=169, B=0; A,=170, B,=-1; A,=171, B,=-2, A,=172, B,
=-3; A=173, B,=-4, A =174, B,=-5, A =175, B,=-6, A,=176, B,=-7, A =177, B,=-8;
A,=168, B, =1, A,=179, B,=3. C,=C,=C,=C,=C,=C,=C,=C,=C,=C,,#C,,, and 11
windows are W, [k-169, k], W,[k-170, k-1], W,[k-171, k-2], W,[k-172, k-3], W, [k-173, k-4],
W, [k-174, k-5], W,[k-175, k-6], W,[k-176, k-7], W, [k-177, k-8], W, [k-168, k+1], and W,
[k-179, k+3] separately. k, isadata stream dividing point, and a direction of searching for a data
stream dividing point shown in FIG. 27 isfrom left to right. After aminimum data chunk of 4 KB is
skipped from the data stream dividing point k,, an end position of the minimum data chunk of 4
KB serves as anext potential dividing point k; . In this embodiment, according to the rule preset on
the deduplication server 103, for the potential dividing point k;, awindow W,[k -A,, k+B,]

IS determined, where x indicates consecutive natural numbers from 1 to 11 separately. In the
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implementation manner shown in FIG. 27, for the potential dividing point k., 11 windows that are
determined are W, [k -169, k], W, [k -170, k -1], W,[k -171, k-2], W, [k -172, k -3],
W, [k -173, k -4], W, [k -174, k -5], W, [k -175, k -6], W[k -176, k -7], W, [k, -177,
k -8], W,,[k-168, k +1],and W, [k -179, k, +3] separately. It is determined whether at least a
part of datain W, [k -169, k ] meets the preset condition C,, it is determined whether at least a
part of datain W, [k, -170, k; -1] meets the preset condition C,, it is determined whether at least
apart of datain W, [k -171, k. -2] meetsthe preset condition GC,, it is determined whether at |east
a part of data in W, [k -172, k -3] meets the preset condition C,, it is determined whether at
least a part of datain W[k, -173, k;-4] meetsthe preset condition C, it is determined whether at
least a part of datain W, [k -174, k -5] meets the preset condition Cg, it is determined whether
a least a part of data in W, [k -175, k -6] meets the preset condition C,, it is determined
whether at least a part of data in W[k -176, k -7] meets the preset condition GC;, it is
determined whether at least a part of datain W, [k, -177, k; -8] meets the preset condition C,, it
is determined whether at least a part of datain W, [k, -168, k; +1] meets the preset condition C,,,
and it is determined whether at least a part of data in W, [k -179, k; +3] meets the preset
condition C;,. When it is determined that the at least a part of data in the window W, meetsthe
preset condition C,, the at least a part of data in the window W, meets the preset condition C,,
the at least a part of data in the window W, meets the preset condition C;, the at least a part of
data in the window W, meets the preset condition C,, the at least a part of data in the window

W, meets the preset condition C;, the at least a part of datain the window W, meets the preset
condition G, the at least a part of data in the window W, meets the preset condition C,, the at
least a part of data in the window W, meets the preset condition C;, the at least a part of data in
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,,, and the at least a part of datain the window W,, meets the preset
condition C,,, the current potential dividing point k is a data stream dividing point. When it is
determined that the at least a part of data in the window W,;;, does not meet the preset condition
C,;, 1 byte is skipped from the potential dividing point k; along the direction of searching for a

data stream dividing point, so as to obtain a new potential dividing point. For differentiation from
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the potential dividing point k; , the new potential dividing point is represented as k; here. When
the at least a part of data in any window the the 10 windows W,, W,, W,, W,, W,, W,,
W, , W, W,, and W,, does not meet the corresponding preset condition, for example, W,
[k -172, k -3] shown in FIG. 28, N bytes are skipped from the point k, aong the direction of
searching for a data stream dividing point, where the N bytes are not greater than |l B, Il + max,

(I A 1I'). 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 k;, the new potential dividing point is
represented as k; 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 k;
ae W [k;-169, k1, W[k -170, k;-1], W,[k,-171, k;-2], W,[k,-172, k;-3], W[k,
-173, k;-4], W[k -174, k,-5], W,[k;-175, k;-6], W,[k,-176, k;-7], W,[k,-177, K,
-8], W, [k;-168, k;+1],and W,,,[k;-179, k;+3] separately. It is determined whether at least a
part of datain W, [k;-169, k;] meetsthe preset condition C,, it is determined whether at least a
part of datain W,,[k;-170, k;-1] meetsthe preset condition C,, it is determined whether at |east
a part of datain W,[k;-171, k;-2] meets the preset condition C,, it is determined whether at
least apart of datain W,,[k;-172, k;-3] meets the preset condition C,, it is determined whether
at least a part of data in W[ k;-173, k;-4] meets the preset condition G, it is determined
whether at least a part of data in W [k;-174, k;-5] meets the preset condition Cg, it is
determined whether at least a part of datain W, [k;-175, k;-6] meets the preset condition C,, it
is determined whether at least apart of datain W[ k;-176, k;-7] meets the preset condition C;,
it is determined whether at least a part of datain W, [k;-177, k;-8] meets the preset condition
C,, it is determined whether at least a part of data in W,[K;-168, k;+1] meets the preset
condition C,,, and it is determined whether at least a part of datain W,;,[k;-179, k;+3] meets

the preset condition C,;. Certainly, in this embodiment of the present invention, the rule is aso
followed when it is determined whether the potentia dividing point k, 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 k;. When it is determined that the at least a part of data
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in the window W,; meets the preset condition C,, the at least a part of datain the window W.,
meets the preset condition C,, the a least a part of data in the window W.; meets the preset
condition C,;, the at least a part of datain the window W,, meets the preset condition C,, the at
least a part of datain the window W,; meets the preset condition C;, the at least a part of datain
the window W,; meets the preset condition C;, the at least a part of data in the window W,,
meets the preset condition C,, the at least a part of data in the window W,; meets the preset
condition G, the at least a part of datain the window W,, meets the preset condition C,, the at
least a part of data in the window W,,, meets the preset condition C,,, and the at least a part of
datain the window W,;, meets the preset condition C,, the current potential dividing point k;
is a data stream dividing point, and data between k; and k, forms 1 data chunk. Meanwhile, a

minimum chunk size of 4 KB is skipped in a manner the same as that of k, 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 k; isnot adata stream dividing point, a next potential
dividing point is obtained in a manner the same as that of k; , 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.

[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, arule is preset on a deduplication server 103, where the
rule is: for a potential dividing point Kk, determining 11 windows W, [ p.- A, p,+B,] and a
preset condition C, corresponding to the window W.[ p,- A, p.+B,], where x indicates
consecutive natural numbers from 1 to 11 separately, where a probability that at least a part of data
in the window W, [ p,-A, p,+ B,] meets a preset condition is /2. A=169, B=0; A,=171,
B,=-2; A=173, B,=-4, A,=175, B,=-6, A =177, B,=-8; A =179, B,=-10; A =181, B,
=-12; A,=183, B,=-14; A =185, B,=-16; A, =187, B,=-18; A,=189, B, =-20. C,=C,=
C,=C,=CG=C,=C,=C,=C,=C,=C,;, and the 11 windows are W, [k-169, k], W,[k-171, k-2],
W, [k-173, k-4], W, [k-175, k-6], W;[k-177, k-8], W,[k-179, k-10], W,[k-181, k-12], W,
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[k-183, k-14], W,[k-185, k-16], W,,[k-187, k-18], and W,, [k-189, k-20] separately. k, 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 stream

dividing point k,, an end position of the minimum data chunk of 4 KB serves as a next potential
dividing point k , and a point p, is determined for the potential dividing point k;. 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 k, are W,
[k -169, k], W, [k -171, k -2], W,[k -173, k -4], W,[k -175, k -6], W [k -177, k -8],
W [k -179, k -10], W, [k;-181, k -12], W,[k;-183, k -14], W, [k -185, k -16], W, [k
-187, k;-18], and W, [k, -189, k; -20] separately. It is determined whether at least a part of data
in W, [k -169, k ] meets the preset condition C,, it is determined whether at least a part of data
in W, [k -171, k; -2] meets the preset condition C,, it is determined whether at least a part of
datain W,[k -173, k. -4] meetsthe preset condition C,, it isdetermined whether at least a part of
datain W, [k -175, k -6] meets the preset condition C,, it is determined whether at least a part
of datain W[k -177, k; -8] meetsthe preset condition C, it is determined whether at least a part
of datain W, [k -179, k -10] meets the preset condition C;, it is determined whether at least a
part of datain W, [k -181, k; -12] meetsthe preset condition C,, it isdetermined whether at least
apart of datain W[k -183, k; -14] meets the preset condition C;, it is determined whether at
least a part of datain W, [k -185, k. -16] meets the preset condition C,, it is determined whether
at least a part of datain W, [k -187, k. -18] meets the preset condition C,,, and it is determined
whether at least a part of datain W, [k -189, k -20] meets the preset condition C,,. When it is
determined that the at least a part of datain the window W, meets the preset condition C,, the at
least a part of datain the window W, meets the preset condition C,, the at least a part of datain
the window W, meets the preset condition C,, the at least a part of data in the window W,
meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition C,, the at least a part of datain the window W,, meets the preset condition C;, the at
least a part of data in the window W, meets the preset condition C,, the at least a part of datain

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

the current potential dividing point k; 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. 30, the at least a part of datain W, [k -175, k -6] does not meet the
preset condition C,, a next potential dividing point is selected. For differentiation from the
potential dividing point k;, the next potential dividing point is represented as k; here, where k;
is located on the right of k; , and a distance between k; and k; is 1 byte. As shown in FIG. 30,
according to the rule preset on the deduplication server 103, for the potential dividing point k;, 11
windows are determined, and are W,,[k;-169, k;], W,,[k;-171, k;-2], W,;[k;-173, k;-4],
W, [K,-175, k;-6], W[k;-177, k;-8], W[k;-179, k;-10], W,[k,-181, k;-12], W[k,
-183, k, -14], W, [k, -185, Kk, -16], W, [k, -187, k,-18], and W, [k, -189, k; -20]
separately, where C,=C,=C,=C,=C,=C,=C,=CG,=C,=C,=C,,. It is determined whether at
least apart of datain W,,[k;-169, k;] meets the preset condition C,, it is determined whether at
least apart of datain W,,[k;-171, k;-2] meets the preset condition C,, it is determined whether
a least a part of data in W,[k;-173, k;-4] meets the preset condition C,, it is determined
whether at least a part of data in W,,[k;-175, k;-6] meets the preset condition C,, it is
determined whether at least a part of datain W[ k;-177, k;-8] meets the preset condition G, it
is determined whether at least a part of datain W[ k;-179, k;-10] meetsthe preset condition C;,
it is determined whether at least a part of datain W,,[k;-181, k;-12] meets the preset condition
C,, it is determined whether at least a part of data in W[k, -183, k;-14] meets the preset
condition G, it is determined whether at least a part of data in W,q[k;-185, k;-16] meets the
preset condition C,, it is determined whether at least a part of datain W, [k;-187, k;-18] meets
the preset condition C,y, and it is determined whether at least a part of datain W,;,[k;-189, k;

-20] meets the preset condition C,,. When it is determined that the at least a part of data in the

window W,, meets the preset condition C,, the a least a part of datain the window W,, meets

the preset condition C,, the at least a part of data in the window W.; meets the preset condition
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G, the at least a part of datain the window W,, meets the preset condition C,, the at least a part
of datain the window W, meets the preset condition C;, the at least a part of datain the window
W,; meets the preset condition C, the at least a part of datain the window W,; meets the preset
condition C,, the at least a part of datain the window W.; meets the preset condition G, the at
least a part of data in the window W, meets the preset condition Cg, the at least a part of data in
the window W,,, meets the preset condition C,,, and the at least a part of data in the window
W,;; meets the preset condition C,,, the current potentia dividing point k; is a data stream
dividing point. When it is determined that the at least a part of data in any window of the windows
Wi, W,, W,, W,, W5, Wg, W, Wy, Wy, W, and W,;; does not meet a preset
condition, for example, as shown in FIG. 31, when the at least apart of datain W[ k;-173, k;-4]
does not meet the preset condition C;, k; islocated on theright of k; and N bytes are skipped
from k aong the direction of searching for a data stream dividing point, where the N bytes are
not greater than || B, Il + max, (I A II). In the implementation manner shown in FIG. 28, the N

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 k; and k;, the next potential
dividing point is represented as k, . According to the rule preset on the deduplication server 103 in
the implementation manner in FIG. 29, for the potential dividing point k , 11 windows are
determined, and are W, [k -169, k], W, [k -171, k-2], W[k -173, k-4], W, [k -175, kK
6], W, [k-177, k-8, W[k -179, k-10], W, [k -181, k -12], W, [k -183, k -14], W,
[k -185, k -16], W[k -187, k -18], and W[k -189, k -20] separately. It is determined
whether at least a part of datain W, [k, -169, k] meets the preset condition C,, it is determined
whether at least a part of data in W, [k -171, k -2] meets the preset condition C,, it is
determined whether at least a part of datain W, [k -173, k, -4] meets the preset condition C,, it
is determined whether at least a part of datain W, [k, -175, k, -6] meets the preset condition C,,
it is determined whether at least apart of datain W [k, -177, k, -8] meets the preset condition C;,
it is determined whether at least a part of datain W[k -179, k, -10] meets the preset condition
C,, it is determined whether at least a part of data in W, [k -181, k -12] meets the preset

condition C,, it is determined whether at least a part of data in W[k, -183, k -14] meets the
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preset condition GC;, it is determined whether at least a part of datain W, [k, -185, k, -16] meets
the preset condition C,, it is determined whether at least a part of datain W[k -187, k, -18]
meets the preset condition C,,, and it is determined whether at least a part of datain W, [k, -189,
k, -20] meets the preset condition C;,. When it is determined that the at least a part of data in the
window W, meets the preset condition C,, the at least a part of data in the window W, meets
the preset condition C,, the at least a part of data in the window W, meets the preset condition
C,, the at least a part of datain thewindow W, meets the preset condition C,, the at least a part
of datain thewindow W, meets the preset condition C,, the at least a part of datain the window
W, meets the preset condition C,, the at |least a part of datain the window W, meets the preset
condition C,, the at least a part of datain the window W, meets the preset condition C;, the at
least a part of data in the window W, meets the preset condition Cg, the at least a part of datain
the window Wj,, meets the preset condition C,,, and the at least a part of data in the window
W, meets the preset condition C,;, the current potential dividing point k, is a data stream
dividing point. When the at least a part of data in any window of the windows W,, W,, W,
W,, Wg, W, W,, Wg, Wy, W,, and W,, does not meet a preset condition, a next
potential dividing point is selected. For differentiation from the potentia dividing points k;, K;,
and k;, the next potential dividing point isrepresented as k,,, where k., islocated on the right of

k,, and adistance between k., and k, is1 byte. According to the rule preset on the deduplication
server 103 in the embodiment shown in FIG. 29, 11 windows determined for the potential dividing
point k., are W [k, -169, k_1, W[k -171, k_-2], W[k -173, k_-4], W[k, -175,
k. -6, W[k, -177, k_-8], W, [k -179, k_-10], W [k._-181, k_-12], W[ k_ -183,
K,-14], W,,[k,-185, k,-16], W, [k, -187, Kk,-18], and W, [K,-189, k. -20] separately.
It is determined whether at least a part of datain W, [k,,-169, k] meetsthe preset condition C,,
it is determined whether at least a part of datain W, [k,,-171, k., -2] meets the preset condition
C,, it is determined whether at least a part of data in W, ;[ K, -173, K, -4] meets the preset
condition C;, it is determined whether at least a part of datain W,, [k, -175, k,-6] meets the
preset condition C,, it is determined whether at least a part of datain W[k, -177, k_ -8] meets

the preset condition C;, it is determined whether at least a part of datain W [k, -179, k-10]
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meets the preset condition C, it is determined whether at least a part of datain W, [k, -181,
K, -12] meets the preset condition C,, it is determined whether at least a part of datain W[k,
-183, k,,-14] meets the preset condition GCg, it is determined whether at least a part of data in
W, [k, -185, k. -16] meets the preset condition C,, it is determined whether at least a part of
data in W,_,, [k, -187, k. -18] meets the preset condition C,,, and it is determined whether at
least a part of data in W, [k, -189, k., -20] meets the preset condition C,;. When it is
determined that the at least a part of datain the window W,;, meets the preset condition C,, the at
least a part of datain thewindow W, , meets the preset condition C,, the at least a part of datain
the window W, , meets the preset condition C;, the at least a part of data in the window W,_,
meets the preset condition C,, the at least a part of data in the window W, meets the preset
condition C;, the at least a part of datain the window W_, meets the preset condition C;, the at
least a part of datain the window W,_, meets the preset condition C,, the at least a part of datain
the window W, ; meets the preset condition C;, the at least a part of data in the window W,_4
meets the preset condition C,, the at least a part of data in the window W, ,, meets the preset
condition C,,, and the at least a part of data in the window W,_,, meets the preset condition C,,,

the current potential dividing point k 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 next
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 W,[k -A,, k+B,] meets a preset condition C,. In this
embodiment, it is determined, by using a random function, whether the at least a part of data in the

window W,[k -A,, k+B,] meets the preset condition C,, and the implementation manner

shown in FIG. 21 is used as an example. According to arule preset on a deduplication server 103, a

window W, [k -169, k] is determined for a potential dividing point k;, and it is determined
whether at least a part of datain W, [k -169, k] meets a preset condition C,. As shown in FIG.
32, W, represents the window W, [k -169, k ], and 5 bytes are selected to determine whether
the at least a part of datain W, [k;-169, k;] meets the preset condition C,. In FIG. 32, " H-

represents 1 selected byte, and there are 42 bytes between two adjacent selected bytes. The selected
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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 a,, ..., ad a,g,
representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits
a, a, - g
% &, v S

corresponding to the 255 bytes may be represented as: , Where when

W51 Gpssp Tt Bonsg
a,.=1, V,.,=1, and when a_ =0, V,. . =1, where a , represents any one of a_,, ..., and
a,g, andamatrix V, isobtained according to a conversion relationship between a, , and V.

from the bits corresponding to the 255 bytes, and may be represented as:

Va1,1 Va1,2 o Va1,8
Vaz,l Va2,2 T Va2,8 . . .
} . ) ~7 |, A large quantity of random numbers is selected to form a matrix.
Va255,1 Va255,2 o Va255,8

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

hl.,l h,z n,s
hz,l h2,2 hz,s
distribution is used as an example here) to form a matrix R: Moo Msso = Possg , where

random numbers of an mth row of the matrix V, and an mth row of the matrix R are multiplied
and products are added to obtain a value, which is specifically represented as S, =V,,* h, .+

Voo * Mo+t Vog* g Syv S,y o @d S, 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 S,, S,,,..,and S, iscounted. Becausethe matrix R follows normal distribution, S,
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 S, S,,, .., and S, is greater than O is 1/2, and therefore, K meets

n 1 n 1 —N n 1
P(k = I’l) = C255 (E) (E) = C255 (_)255

binomial distribution: 2" | According to a counting result, it is

determined whether the quantity K of values greater than 0 among S,;, S

o s @Nd S, IS AN
even number; a probability that a random number in binomia 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
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that the at least apart of datain W, [k -169, k] meets the preset condition C,. When K isan odd
number, it indicates that the at least a part of data in W, [k;-169, k;] does not meet the preset
condition C,. C, here refers to that the quantity K, which is obtained according to the foregoing
manner, of values greater than 0 among S,;, S,,, ..., and S, is an even number. In the
implementation manner shown in FIG. 21, for W, [k -169, k], W, [k -170, k -1], W, [k -171,
k-2], W, [k-172, k-3], W[k -173, k-4], W[k -174, k -5], W, [k -175, k -6], W,[k
-176, k-7], W[k -177, k -8], W[k -178, k-9], and W, [k -179, k;-10], the windows are

the same in size, that is, al the windows have a size of 169 bytes, and meanwhile, manners of
determining whether at least a part of datain a window meets a preset condition are aso the same.

For details, refer to the foregoing description of determining whether the at least a part of datain
W, [k -169, k;] meetsthe preset condition C,. Therefore, as shownin FIG. 32, " &" represents 1

byte selected when it is determined whether at |east a part of datain thewindow W, [k -170, k -1]

meets apreset condition C,, 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 b, ,, ..., and b, 4, representing the 1st

bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits corresponding to the 255 bytes

bl,l bl,z bl,8
b b b

may be represented as: |t %% . % | wherewhen b, =1, V,.,=1, and when b,
b255,1 b255,2 e b255,8

=0, Vymn =1, where b, represents any one of b, ., .., and b, g, and a matrix V, is obtained

m,n

according to a conversion relationship between b, and V,

bm,n

from the bits corresponding to the

Vbl,l Vb1,2 b Vb1,8
. Vb2,1 Vb2,2 Vb2,8 ..
255 bytes, and may be represented as: : . i -7 |. A manner of determining
Vb255,1 Vb255,2 b Vb255,8

whether at least apart of datain W, [k -169, k ] meets a preset condition is the same as a manner

of determining whether at least a part of data in the window W, [k -170, k; -1] meets a preset
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kﬁ,l hl,2 hl,8
P e P

condition; therefore the matrix R is used: Mosss Tossz + Tossg . and random numbers of an

mth row of the matrix V, and the mth row of the matrix R are multiplied and products are added

to obtain a value, which is specifically represented as S, = Vy,.* Nt Vono * Do+t Vg * h

m,1 m,8 *

S.;, S, ..and S, areobtained according to the method, and a quantity K of values meeting a
specific condition (being greater than O is used as an example here) among S,;, S,,, ....and S .
is counted. Because the matrix R follows normal distribution, S, 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 O is 1/2; a probability that each value among S, S, ..., and

S, Is greater than 0 is 1/2, and therefore, K meets binomia distribution:

n 1 n 1 -n n 1
P(k=n)=Cxs(3) (_)255 =Chs (_)255 . ) o )
2° 2 2" . According to a counting result, it is determined whether

the quantity K of values greater than 0 among S, S,,, ..., and S, 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 apart of datain W, [k; -170, k; -1] meetsthe preset condition C,. When K is an odd number,

it indicates that the at least a part of datain W, [k;-170, k;-1] does not meet the preset condition
C,. C, hererefersto that the quantity K, which is obtained according to the foregoing manner, of
values greater than 0 among S, S,, ..., and S . is an even number. In the implementation
manner shown in FIG. 21, the at least a part of data in W, [k -170, k;-1] meets the preset
condition C,.

[0178] Therefore, as shown in FIG. 32, " - represents 1 byte selected when it is determined
whether at least a part of datain the window W,[k;-171, k. -2] meets a preset condition C,, 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 W, [k -169, k ] and W, [k -170, kK

-1] meets a preset condition is used to determine whether at least a part of datain W,[k; -171, k

-2] meets the preset condition C,. In the implementation manner shown in FIG. 21, the at least a
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part of data in W,[k -171, k -2] meets the preset condition. As shown in FIG. 32,
represents 1 byte selected when it is determined whether at least a part of datain the window W,
[k -172, k -3] meets a preset condition C,, 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 W, [k -169, k], W, [k -170, k -1], and W[k -171, k -2] meets a preset condition
is used to determine whether the at least a part of data in W, [k -172, k -3] meets the preset

condition C,. In the implementation manner shown in FIG. 21, the at least a part of datain W,

[k -172, k -3] meets the preset condition C,. As shown in FIG. 32, " @ represents 1 byte
selected when it is determined whether at least a part of data in the window W, [k -173, k -4]

meets a preset condition C;, 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 W, [k -169, k ],

W, [k -170, k -1], W,[k -171, k -2], and W, [k;-172, k;-3] meets a preset condition is used
to determine whether the at least a part of datain W[k -173, k; -4] meets the preset condition
C.. In the implementation manner shown in FIG. 21, the at least a part of datain W[k -173, k;
-4] does not meet the preset condition C..

[0179] When the at least apart of datain W, [k -173, k -4] does not meet the preset condition
C;, 7 bytes are skipped from a point p,, along adirection of searching for a data stream dividing
point, and a next potential dividing point k; isobtained at an end position of a 7th byte. As shown
in FIG. 22, according to the rule preset on the deduplication server 103, a window W,,[k;-169,
k;] is determined for the potentia dividing point k;. A manner of determining whether at least a
part of data in the window W, [k;-169, k;] meets the preset condition C, is the same as a
manner of determining whether at least a part of data in the window W, [k, -169, k] meets the
preset condition C,. Therefore, as shown in FIG. 33, W,; represents a window, and 5 bytes are
selected to determine whether the at least a part of data in the window meets the preset condition

C.. 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 bytesin total,

o as to increase randomness. Each byte thereof is formed by 8 bits, which are denoted as a,, ', ...,
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and a4, representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

8, 8, .. A
i A A, . Ay
corresponding to the 255 bytes may be represented as: ) ; ) |, where when
a255,1l a255,2 I e a255,8 I

a,,'=1L, V,..'=1, and when a_ '=0, V_ . '=1, where a . ' represents any one of a_,’, ..,

1
m,8

and a and amatrix V," isobtained according to a conversion relationship between a ' and

VvV, ..' from the bits corresponding to the 255 bytes, and may be represented as

am,n

Val,l I Val,2 I e Val,8 I
Va21l Va22I Va28I ) .

. N ) .7 |- A manner of determining whether at least a part of data in the
\/a255,1I Va255,2 I e Va255,8 I

window meets a preset condition is the same as a manner of determining whether at least a part of
data in the window W, [k -169, k] meets a preset condition. Therefore the matrix R is used:

hl,l hl,2 h1,8
P M P

h255,1 h255,2 h255,8

, and random numbers of an mth row of the matrix V,' and the mth row
of the matrix R are multiplied and products are added to obtain a value, which is specifically
represented as S,'= V. * N+ Voo * N+t Vs * hig. Sy’ S’y o and S' are
obtained according to the method, and a quantity K of values meeting a specific condition (being

greater than O is used as an example here) among S.,', S

al a.

,', ., and S, Is counted. Because
the matrix R follows normal distribution, S,," 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 O is 1/2; a probability that each value among S,,', S

a

o'y e and St
is greater than 0 is 1/2, and therefore K meets binomial  distribution:
Plk=n)=Ch) (™" =Cla)® | o

20 2 2" According to a counting result, it is determined whether
the quantity K of values greater than O among S,,', S,,', ..., and S,' 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 apart of datain W,,[k;-169, k;] meetsthe preset condition C,. When K is an odd number,
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it indicates that the at least a part of datain W,,[k;-169, k;] does not meet the preset condition
C,.
[0180] A manner of determining whether at least a part of datain W, [k, -170, k; -1] meetsthe

preset condition C, isthe same as a manner of determining whether at least a part of datain W,

[k;-170, k;-1] meetsthe preset condition C,. Therefore, as shownin FIG. 33, " @ represents 1
byte selected when it is determined whether the at least a part of datain the window W,,[k;-170,

k;-1] meets the preset condition C,, 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 b, ', ..., and b, g,
representing the 1st bit to the 8th bit of an mth byte in the 255 bytes, and therefore, bits

b, b, . By
b, b, .. by

corresponding to the 255 bytes may be represented as: , Where when

] 1 ]
b255,l b255, 2 " b255,8

bon'=1, Vin'=1 andwhen b, '=0, V, '

m,n

'=-1, where b_ ' representsany oneof b, ', ..., and

m,n

b,s» ad a matrix V,' is obtained according to a conversion relationship between b, ' and

Vimn  from the bits corresponding to the 255 bytes, and may be represented as:

Vbl,l Vb1,2 h Vbl,8
V V, eV . . .

b2l Th22 o TR28 1 A manner of determining whether at least a part of datain the window
Vb255,1 Vb255,2 h Vb255,8

W, [k, -170, k; -1] meets the preset condition C, isthe same as amanner of determining whether

a least a part of data in W,,[k;-170, k;-1] meets the preset condition C,, and therefore the

kﬁ,l hl,z hl,s
h2,1 hz,z hz,s
matrix R is still used: \ 51 Messz Pessa ) Random numbers of an mth row of the matrix Vv, '

and the mth row of the matrix R are multiplied and products are added to obtain a value, which is

specificaly represented as S,,'=Vyn:' * Nt Voo * Moo+t Ve * s Sy’ S’y - and

S, are obtained according to the method, and a quantity K of values meeting a specific
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condition (being greater than O is used as an example here) among S,', S,', ..., ad S, is
counted. Because the matrix R follows normal distribution, S,' 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 O is 1/2; a probability that each valueamong S;', S,,', ..., and

S, IS greater than 0 is 1/2, and therefore K meets binomia distribution:

n 1 n 1 —N n 1
P(k=n)= C255 (2) (_)255 = C255 (_)255 . . L .
2 2 2" According to a counting result, it is determined whether

the quantity K of values greater than O among S;', S,,', .., and S.,' 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 W, [k;-170, k;-1] meets the preset condition C,. When K is an odd

number, it indicates that the at least a part of datain W,,[k;-170, k;-1] does not meet the preset
condition C,. Similarly, amanner of determining whether at least apart of datain W, [k -171, k
-2] meets the preset condition C, isthe same as a manner of determining whether at least a part of
datain W,[k;-171, k;-2] meets the preset condition C;. Similarly, it is determined whether at
least apart of datain W,,[k;-172, k;-3] meets the preset condition C,, it is determined whether
a least a part of data in W [k;-173, k;-4] meets the preset condition C;, it is determined
whether at least a part of datain W[ k;-174, k;-5] meetsa preset condition Cg, it is determined
whether at least apart of datain W,,[k;-175, k;-6] meetsapreset condition C,, it is determined
whether at least a part of datain W[k, -176, k;-7] meetsa preset condition Cg, it is determined
whether at least apart of datain W[ k;-177, k;-8] meets a preset condition GC,, it is determined
whether at least a part of data in W[ k;-178, k;-9] meets a preset condition C,,, and it is
determined whether at least a part of datain W, [k;-179, k;-10] meets a preset condition C,,,

which are not described herein again.

[0181] In this embodiment, it is determined, by using a random function, whether at |east a part
of data in a window W,[k -A,, k+B,] meets a preset condition C,. The implementation

manner shown in FIG. 21 is still used as an example. According to arule preset on a deduplication

server 103, a window W, [k -169, k. ] is determined for a potential dividing point k;, and it is

determined whether at least a part of datain W, [k -169, k] meets the preset condition C,. As
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shown in FIG. 32, W, represents the window W, [k -169, k], and 5 bytes are selected to

determine whether the at least a part of datain W, [k, -169, k;] meets the preset condition C,. 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,
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 W, [k -169, k] meets the preset

condition C,. That is, C, 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 probability that
a least a part of datain W, [k -169, k] 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 W, [k;-170, k, -1] meets a preset condition C,, whether at least a part of datain W, [k, -171,

k. -2] meets a preset condition C,;, whether at least a part of datain W, [k -172, k -3] meets a
preset condition C,, and whether at least a part of data in W[k -173, k -4] meets a preset
condition C,. 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 datain W, [k -169, k ] meets

the preset condition C, in the implementation manner shown in FIG. 21, which is not described
herein again.
[0182] When the at least apart of datain W[k -173, k; -4] does not meet the preset condition

C,, 7 bytes are skipped from the potential dividing point k. along a direction of searching for a
data stream dividing point, and a current potential dividing point k; isobtained at an end position

of a 7th byte. As shown in FIG. 22, according to the rule preset on the deduplication server 103, a
window W, [k;-169, k;] is determined for the potential dividing point k;. A manner of

determining whether at least a part of data in the window W;,[k;-169, k;] meets the preset

condition C, isthe same as a manner of determining whether at least a part of data in the window

W, [k;-169, k;] meets the preset condition C,. Therefore, as shown in FIG. 33, W,, represents

the window W;,[k;-169, k], and 5 bytes are selected to determine whether the at least a part of
datain W, [k;-169, k;] meets the preset condition C,. In FIG. 33, " - represents 1 selected

byte, and there are 42 bytes between two adjacent selected bytes " . The 5 bytes selected from
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the window W, [k;-169, k;] are calculated by using a hash function. If an obtained value is an
even number, the at least apart of datain W,,[k;-169, k;] meetsthe preset condition C,.InFIG.
33, amanner of determining whether at least a part of datain W, [k -170, k; -1] meets the preset
condition C, is the same as a manner of determining whether at least a part of datain W,,[K;

-170, k;-1] meets the preset condition C,. Therefore, as shown in FIG. 33, " @ represents 1
byte selected when it is determined whether the at least a part of datain the window W,,[k;-170,
k; -1] meets the preset condition C,, 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 datain W,,[k;-170, k;-1] meets the preset condition C,. In FIG.
33, amanner of determining whether at least a part of datain W,[k;-171, k;-2] meets the preset
condition C, is the same as a manner of determining whether at least a part of datain W,,[k;,

-171, Kk;-2] meetsthe preset condition C,. Therefore, asshownin FIG. 33, " NE represents 1 byte
selected when it is determined whether the at least a part of datain thewindow W,,[k;-171, k;-2]

meets the preset condition C;, 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 apart of datain W,[K;-171, k;-2] meets the preset condition C;. In FIG. 33, a manner

of determining whether at least a part of datain W,,[k;-172, k;-3] meetsthe preset condition C,
is the same as a manner of determining whether at least a part of data in the window W, [k -172,
k -3] meets the preset condition C,. Therefore, as shown in FIG. 33, " k4" represents 1 byte
selected when it is determined whether the at least a part of datain thewindow W,,[k;-172, k;-3]
meets the preset condition C,, and there are 42 bytes between two adjacent selected bytes " k™.

Selected 5 bytes are calculated by using a hash function. If an obtained value is an even number, the
a least a part of data in W,,[k;-172, k;-3] meets the preset condition C,. According to the

foregoing method, it is determined whether at least a part of datain W[k, -173, k;-4] meetsthe
preset condition G, it is determined whether at least a part of datain W[k, -174, k;-5] meetsa
preset condition C;, it is determined whether at least a part of datain W,;[k;-175, k;-6] meetsa

preset condition C,, it is determined whether at least a part of datain W[k, -176, k;-7] meetsa
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preset condition G, it is determined whether at least apart of datain W[k, -177, k;-8] meetsa
preset condition Cg, it is determined whether at least apart of datain W[ k;-178, k;-9] meetsa
preset condition C,,, and it is determined whether at least a part of datain W, [k;-179, k;-10]

meets a preset condition C,,, which are not described herein again.
[0183] In this embodiment, it is determined, by using a random function, whether at |east a part
of data in a window W,[k -A,, k+B,] meets a preset condition C,. The implementation

manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication

server 103, a window W, [k -169, k. ] is determined for a potential dividing point k;, and it is
determined whether at least a part of datain W, [k, -169, k] meets the preset condition C,. As
shown in FIG. 32, W, represents the window W, [k -169, k], and 5 bytes are selected to

determine whether the at least a part of datain W, [k;-169, k;] meets the preset condition C,. 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 represented
as a,, a,, a5, a,, and a, respectively. Because 1 byte is formed by 8 bits, each byte " .
serves as a value, and any a, of a,, a,, a;, a,,and a; meets 0<a,<255. a,, a,, a;, a,,

and a; form a 1*5 matrix. 256* 5 random numbers are selected from random numbers that follow

h),l ho,z h),s
binomial distribution to form amatrix R that is represented as: h:“ hlz h“’
h255,5 hzss,s o hzss,s

[0184] The matrix R is searched for a corresponding value according to the value of a, and a
column in which a, is located. For example, if a, =36, and a, is located in a 1st column, a
value corresponding to hy, is searched for. The matrix R is searched for a corresponding value
according to the value of a, and acolumnin which a, islocated. For example, if a,=48, and
a, islocated in a 2nd column, a value corresponding to h,,, is searched for. The matrix R is
searched for a corresponding value according to the value of a, and a column in which a, is
located. For example, if a,=26,and a, islocated ina3rd column, avalue correspondingto h,,

is searched for. The matrix R is searched for a corresponding value according to the value of a,
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and a column in which where a, islocated. For example, if a,=26, and a, islocated in a 4th
column, a value corresponding to h,, is searched for. The matrix R is searched for a
corresponding value according to the value of a; and a column in which a; is located. For
example, if a;=88, and a, islocated in a 5th column, avalue corresponding to hy, ¢ is searched
for. S,=hyg,+ hyg,+ hy o+ hy , + hys o, and because the matrix R follows binomial distribution, S,
aso follows binomial distribution. When S, is an even number, the at least a part of datain W,
[k -169, k ] meets the preset condition C;; when S, isan odd number, the at least a part of data
in W, [k -169, k] does not meet the preset condition C,. A probability that S, is an even
number is1/2, and C, representsthat S, that is obtained by means of calculation according to the
foregoing manner is an even number. In the embodiment shown in FIG. 21, the at least a part of
datain W, [k -169, k] meets the preset condition C,. As shown in FIG. 32, " & represents 1
byte separately selected when it is determined whether at least a part of datain the window W, [k;
-170, k;-1] meets a preset condition C,. 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 selected
bytes. The bytes " % whose sequence numbers are 170, 128, 86, 44, and 2 are converted into
decimal values that are represented as b,, b,, b,, b,, and b, respectively. Because 1 byte is
formed by 8 bits, each byte"" servesasavaue, andany b, of b, b,, by, b,,and b, meets
0<b, <255. b, b,, b;, b, and b, form a 1*5 matrix. In this implementation manner, manners
of determining whether at least a part of datain W, and W, 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 b, and acolumninwhich b, islocated. For example, if b =66, and b,
is located in a 1st column, a value corresponding to  hg, is searched for. The matrix R is searched
for a corresponding value according to the value of b, and a column in which b, islocated. For
example, if b,=48, and b, islocated in a2nd column, avalue correspondingto h,,, is searched
for. The matrix R is searched for a corresponding value according to the value of b, and acolumn
in which b, is located. For example, if b,=99, and b, is located in a 3rd column, a value
corresponding to hy, is searched for. The matrix R is searched for a corresponding value

according to the value of b, and a column in which b, is located. For example, if b,=26, and
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b, is located in a 4th column, a value corresponding to h,,, is searched for. The matrix R is
searched for a corresponding value according to the value of b, and a column in which by is
located. For example, if b,=90, and b, islocated in a 5th column, a value corresponding to  hy, s
is searched for. S,=hg + hg,+ hyg 3+ hy,+ hy s, and because the matrix R follows binomial
distribution, S, also follows binomial distribution. When S, is an even number, the at least a
part of datain W, [k -170, k -1] meets the preset condition C,; when S, isan odd number, the
at least a part of datain W, [k -170, k; -1] does not meet the preset condition C,. A probability
that S, isan even number is 1/2. In the embodiment shown in FIG. 21, the at least a part of datain
W, [k -170, k;-1] meets the preset condition C,. By using the same rule, separately, it is
determined whether at least a part of datain W,[k;-171, k -2] meets a preset condition C,, itis
determined whether at least a part of datain W, [k;-172, k;-3] meets a preset condition C,, itis
determined whether at least a part of datain W[k -173, k;-4] meets a preset condition C,, it is
determined whether at least a part of datain W, [k, -174, k;-5] meets a preset condition G, itis
determined whether at least a part of datain W, [k, -175, k; -6] meets a preset condition C,, itis

determined whether at least a part of datain W, [k -176, k. -7] meets a preset condition Cg, itis

determined whether at least a part of datain W, [k -177, k -8] meets a preset condition C,, itis

determined whether at least apart of datain W, [k, -178, k. -9] meets a preset condition C,,, and
it is determined whether at least a part of datain W[k -179, k;-10] meets a preset condition
C,; . In the implementation manner shown in FIG. 21, the at |least a part of datain W[k, -173, k;
-4] does not meet the preset condition C;, 7 bytes are skipped from the potential dividing point k.
along adirection of searching for a data stream dividing point, and a current potentia dividing point

k, isobtained at an end position of a 7th byte. As shown in FIG. 22, according to the rule preset on
the deduplication server 103, awindow W, [k;-169, k;] is determined for the potential dividing
point k;. A manner of determining whether at least apart of datain thewindow W, [k;-169, k]

meets the preset condition C, is the same as a manner of determining whether at least a part of
data in the window W, [k -169, k;] meets the preset condition C,. Therefore, as shown in FIG.
33, W,, representsthe window W, [k;-169, k;], and it is determined whether the at least a part
of datain W, [k;-169, k;] meetsthe preset condition C,.In FIG. 33, each of bytes" H whose
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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 a,', a,', a;', a,', and a;'

respectively. Because 1 byte is formed by 8 bits, each byte " - servesasavalue, andany a,' of

a’', a,', &', a,',and a;' meets 0<a,'<255. a', a,’, &,

, a,',and a;' form a I*5 matrix.
The manner of determining whether at least a part of datain the window W,,[k;-169, k;] meets

the preset condition C, isthe same as the manner of determining whether at least a part of datain

the window W, [k -169, k ] meets the preset condition C,. Therefore, the matrix R is still used,

h),l rb,z o h),s
and is represented as: h“ h” ' }}5
h255,5 hzss,s o hzss,s

[0185] The matrix R is searched for a corresponding value according to the value of a,' and a
column in which a' is located. For example, if a,'=16, and a,' is located in a 1st column, a
value corresponding to hy,, is searched for. The matrix R is searched for a corresponding value
according to the value of a," and acolumn in which a,' islocated. For example, if a,'=98, and
a,' islocated in a 2nd column, a value corresponding to hy,, is searched for. The matrix R is
searched for a corresponding value according to the value of a," and a column in which a," is
located. For example, if a,'=56, and a,' is located in a 3rd column, a value corresponding to
hy ; is searched for. The matrix R is searched for a corresponding value according to the value of
a," and a column in which a," is located. For example, if a,'=36, and a,' is located in a 4th
column, a value corresponding to h,, is searched for. The matrix R is searched for a
corresponding value according to the value of a.' and a column in which a.' is located. For
example, if a;'=99, and a;' is located in a 5th column, a value corresponding to hy, is
searched for. §'=hy,+ hyg,+ hy o+ hy,+ hy o, and because the matrix R follows binomial
distribution, S' also follows binomial distribution. When S' is an even number, the at least a
part of datain W, [k;-169, k;] meets the preset condition C;; when S' isan odd number, the
at least a part of datain W, [k;-169, k;] does not meet the preset condition C,. A probability

that S' isaneven numberis1/2.
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[0186] A manner of determining whether at least apart of datain W, [k, -170, k, -1] meetsthe

preset condition C, isthe same as a manner of determining whether at least a part of datain W,

[k;-170, k;-1] meets the preset condition C,. Therefore, as shownin FIG. 33, " L represents 1
byte selected when it is determined whether the at least a part of datain the window W,,[k;-170,
k;-1] meets the preset condition C,, and there are 42 bytes between two adjacent 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 " B whose sequence numbers are 170,
128, 86, 44, and 2 are converted into decimal values that are represented asb,', b,', b,", b,', and

b." respectively. Because 1 byte isformed by 8 bits, each byte " @ servesasavalue, andany b,
of b', b', b', b',and b' meets 0<b'<255. b', b', b, b', and b' 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 W, [k -170, k; -1] meets the preset condition C, isused. The matrix R is searched for a

corresponding value according to the value of b' and a column in which b' is located. For
example, if b'=210, and b' is located in a 1st column, a value corresponding to h,,y, is

searched for. The matrix R is searched for a corresponding value according to the value of b," and

acolumninwhich b,' islocated. For example, if b,'=156, and b,' islocated in a2nd column, a
value corresponding to h,,, is searched for. The matrix R is searched for a corresponding value
according to thevalue of b," and acolumninwhich b," islocated. For example, if b,'=144, and
b," is located in a 3rd column, a value corresponding to h,,, , is searched for. The matrix R is
searched for a corresponding value according to the value of b," and a column in which b," is
located. For example, if b,'=60, and b,' islocated in a4th column, avalue correspondingto hy,,
is searched for. The matrix R is searched for a corresponding value according to the value of b.'
and acolumninwhich b.' islocated. For example, if b'=90, and b.,' islocated in a5th column,
avalue corresponding to hy, issearched for. S,'=h,,, + g, + Ny, s+ Mg+ Ny 5. The same as
the determining condition of S,, when S,' is an even number, the at least a part of datain W,
[k;-170, k;-1] meetsthe preset condition C,, and when S,' isan odd number, the at least a part
of datain W,,[k;-170, k;-1] does not meet the preset condition C,. A probability that S, isan

even number is 1/2.
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[0187] Similarly, a manner of determining whether at least a part of datain W.,[k -171, k; -2]
meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W,[k;-171, k;-2] meets the preset condition C,. Similarly, it is determined whether at
least apart of datain W,,[k;-172, k;-3] meets the preset condition C,, it is determined whether
at least a part of data in W[ k;-173, k;-4] meets the preset condition G, it is determined
whether at least a part of data in W [k;-174, k;-5] meets the preset condition Cg, it is
determined whether at least a part of datain W, [k;-175, k;-6] meets the preset condition C,, it
is determined whether at least apart of datain W[k, -176, k;-7] meets the preset condition Cg,
it is determined whether at least a part of datain W[ k;-177, k;-8] meets the preset condition
C,, it is determined whether at least a part of data in W[ k;-178, k;-9] meets the preset
condition C,,, and it is determined whether at least a part of datain W,;,[k;-179, k;-10] meets

the preset condition C,;, which are not described herein again.

[0188] In this embodiment, it is determined, by using a random function, whether at |east a part
of data in a window W,[k -A,, k+B,] meets a preset condition C,. The implementation
manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication
server 103, a window W, [k -169, k. ] is determined for a potential dividing point k;, and it is
determined whether at least a part of data in W, [k;-169, k] meets a preset condition C,. As
shown in FIG. 32, W, represent the window W, [k -169, k], and 5 bytes are selected to

determine whether the at least a part of datain W, [k, -169, k;] meets the preset condition C,. 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 represented
as a, a,, &, a,, and a, respectively. Because 1 byte is formed by 8 bits, each byte " H
serves as a value, and any a, of a, a,, a;, a,, and a, meets 0<a,<255. a, a,, a;, a,

and a; form a1*5 matrix. 256*5 random numbers are selected from random numbers that follow

h),l ho,z h),s
binomial distribution to form a matrix R that is represented as: h:“ hlz hls . 256*5
h255,5 hzss,s e hzss,s
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random numbers are selected from random numbers that follow binomia distribution to form a

90,1 go,z "' go,s
. . . 91,1 91,2 h 91,5
matrix G that is represented as: : : : :
9255,5 9255,5 "' 9255,5

[0189] According to the value of a, and a column in which a, islocated, for example, a,
=36, and a, islocated ina lst column, the matrix R is searched for avalue correspondingto hy,,,
and the matrix G is searched for a value corresponding to g,,. According to the value of a, and
a column in which a, is located, for example, a,=48, and a, is located in a 2nd column, the

matrix R is searched for a value corresponding to h,g,, and the matrix G is searched for a value
corresponding to g,g,. According to the value of a, and a column in which a, is located, for
example, a,=26, and a, is located in a 3rd column, the matrix R is searched for a value
corresponding to  h, 5, and the matrix G is searched for a value corresponding to g, 5. According
to thevalue of a, and acolumninwhich a, islocated, for example, a,=26, and a, islocated
in a 4th column, the matrix R is searched for a value corresponding to h, ,, and the matrix G is
searched for a value corresponding to g,¢,. According to the value of a; and a column in which
a, islocated, for example, a,=88, and a. islocated in a5th column, the matrix R is searched for
a value corresponding to hg,;, and the matrix G is searched for a value corresponding t0 Q.
Sin= g+ hygp + Ny o+ Dy, + Wy, and because the matrix R follows binomial distribution, S,
dso follows binomial distribution. S =0z,+ 55+ 263+ Uss4+ Jggs» AN because the matrix G
follows binomial distribution, S, also follows binomial distribution. When one of S, and §
is an even number, the at least a part of datain W, [k -169, k] meets the preset condition C,;
when both S, and S are odd numbers, the at least a part of datain W, [k;-169, k;] does not
meet the preset condition C,, and C, indicates that one of S, and S, obtained according to
the foregoing method is an even number. Because both S, and S, follow binomial distribution,
a probability that S, isan even number is 1/2, a probability that S is an even number is 1/2,
and a probability that oneof S, and S isan even number is 1-1/4=3/4. Therefore, a probability

that the at least a part of datain W, [k -169, k] meets the preset condition C, is 3/4. In the

embodiment shown in FIG. 21, the at least a part of data in W, [k -169, k] meets the preset
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condition C,. In the implementation manner shown in FIG. 21, for W, [k -169, k], W, [k -170,
k -1], W,[k-171, k -2], W, [k -172, k -3], W[k -173, k -4], W[k -174, k -5], W, [k
-175, k. -6], W[k -176, k -7], W, [k -177, k. -8], W, [k -178, k. -9], and W[k -179, k
-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 preset

condition are aso the same. For details, refer to the foregoing description of determining whether

the at least a part of datain W, [k -169, k] meets the preset condition C,. Therefore, as shown

inFIG. 32, " B represents 1 byte separately selected when it is determined whether at least a part
of datain the window W, [k -170, k; -1] meets a preset condition C,. 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 selected bytes. The bytes ™ B whose sequence numbers are 170, 128, 86, 44,
and 2 are converted into decimal values that are represented as b,, b,, b,, b,, and by

respectively. Because 1 byte is formed by 8 bits, each byte " " serves asaval ue, and any b, of
b, b,, b, b, and b, meets 0<b,<255. b, b,, b,, b,, and b, 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 b, and a column in which b, islocated, for example, b, =66, and b,
is located in a 1st column, the matrix R is searched for a value corresponding to hg,,, and the
matrix G is searched for a value corresponding to gg,. According to the value of b, and a
column in which b, is located, for example, b,=48, and b, is located in a 2nd column, the
matrix R is searched for a value corresponding to h,g,, and the matrix G is searched for a value
corresponding to g,g,. According to the value of b, and a column in which b, is located, for
example, b,=99, and b, is located in a 3rd column, the matrix R is searched for a vaue
corresponding to  hy, 5, and the matrix G is searched for a value corresponding to g, 5. According
to the value of b, and a column in which b, islocated, for example, b,=26, and b, is located
in a 4th column, the matrix R is searched for a value corresponding to h, ,, and the matrix G is
searched for a value corresponding to g, ,. According to the value of b, and a column in which
b, islocated, for example, b,=90, and b, islocated in a5th column, the matrix R is searched for

a value corresponding to hy, ;, and the matrix G is searched for a value corresponding to g, 5.
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S = hgert Nyg o + Ngg 5+ Ny, + Ny 5, and because the matrix R follows binomia distribution, S,
adso follows binomial distribution. S,;=0g;+ 9452+ Joo3+ 964+ oo, AN because the matrix G
follows binomial distribution, S,, also follows binomia distribution. When oneof S, and S,
is an even number, the at least a part of datain W, [k -170, k -1] meets the preset condition C,;
when both S, and S,;, are odd numbers, the at least a part of datain W, [k;-170, k;-1] does
not meet the preset condition C,. A probability that oneof S, and S,; isan even number is 3/4.
In the embodiment shown in FIG. 21, the at least a part of datain W, [k -170, k;-1] meets the
preset condition C,. By using the same rule, separately, it is determined whether at least a part of
datain W,[k -171, k; -2] meets a preset condition C,, it is determined whether at least a part of
datain W, [k -172, k; -3] meets a preset condition C,, it is determined whether at least a part of
datain W[k -173, k; -4] meets a preset condition C;, it is determined whether at least a part of
datain W, [k -174, k -5] meets a preset condition C;, it is determined whether at least a part of
datain W, [k -175, k -6] meets a preset condition C,, it is determined whether at |east a part of
datain W[k -176, k;-7] meets a preset condition GC;, it is determined whether at least a part of
datain W, [k -177, k -8] meets a preset condition C,, it is determined whether at |east a part of
datain W, [k -178, k -9] meets a preset condition C,;, and it is determined whether at least a
part of datain W[k -179, k;-10] meets a preset condition C,,. In the implementation manner
shown in FIG. 21, the at least a part of data in W [k -173, k -4] does not meet the preset
condition C;, 7 bytes are skipped from the potential dividing point k. along a direction of
searching for a data stream dividing point, and a current potential dividing point k; is obtained at
an end position of a 7th byte. As shown in FIG. 22, according to the rule preset on the deduplication
server 103, a window W, [k;-169, Kk;] is determined for the potential dividing point k;. A
manner of determining whether at least a part of datain the window W, [k;-169, k;] meets the
preset condition C, is the same as a manner of determining whether at least a part of data in the

window W, [k;-169, k] meets the preset condition C,. Therefore, as shown in FIG. 33, W,

represents the window W,,[k;-169, k;], and it is determined whether the at least a part of datain

W, [k;-169, k;] meets the preset condition C,. In FIG. 33, each of bytes " H whose sequence

numbers are 169, 127, 85, 43, and 1 represents 1 selected byte, and there are 42 bytes between two
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adjacent selected bytes. The bytes " . whose sequence numbers are 169, 127, 85, 43, and 1 are

converted into decimal values that are represented as a,', a,", a,', a,', and a;' respectively.
Because 1 byte is formed by 8 bits, each byte " . serves as avalue, and any a,' of a', a,’,
a', a,’, and a;' meets 0<a/'<255. a', a,', &', a," and a;' 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 datain
the window W, [k;-169, k;] meets the preset condition C, are used, and are represented as:

h),1 h),z o rb,s gO,l go,z o go,s
hfl hz ' hfs and g:“ g?,z ' ' 911'5 respectively.
h255,5 hzss,s o h255,5 9255,5 9255,5 T 9255,5

[0190] According to the value of a," and acolumninwhich a,' islocated, for example, a;'

=16, and a,' islocated in alst column, the matrix R is searched for avalue correspondingto h,,
and the matrix G is searched for a value corresponding to g,,, . According to the value of a,' and
acolumn in which a,' is located, for example, a,'=98, and a,' is located in a 2nd column, the
matrix R is searched for a value corresponding to hy,, and the matrix G is searched for a value
corresponding to g, . According to the value of a,' and a column in which a," islocated, for
example, a,'=56, and a," is located in a 3rd column, the matrix R is searched for a value
corresponding to  h 5, and the matrix G is searched for a value corresponding to g ;. According
to the value of a," and a column in which a," is located, for example, a,'=36, and a,' is

located in a4th column, the matrix R is searched for avalue corresponding to  hy, ,, and the matrix
G is searched for a value corresponding to g, ,. According to the value of a;' and a column in
which a;' is located, for example, a;,'=99, and a;' is located in a Sth column, the matrix R is
searched for avalue corresponding to  hy, 5, and the matrix G is searched for a value corresponding
t0 Qo5 Si'= gyt Mgy + N+ Ny, + Nyg o, and because the matrix R follows binomial
distribution, S,," aso follows binomia distribution. S;"=05;+ Jog,+ Os63+ G54 + Joos» AN
because the matrix G follows binomial distribution, S,;* also follows binomial distribution. When
oneof S,' and S,' isaneven number, the at least apart of datain W,,[k;-169, k;] meetsthe
preset condition C;; whenboth S, and S, are odd numbers, the at least apart of datain W,

[k;-169, k;] does not meet the preset condition C,. A probability that one of S, ' and S’ is
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an even number is 3/4.
[0191] A manner of determining whether at least apart of datain W, [k; -170, k; -1] meetsthe

preset condition C, isthe same as a manner of determining whether at least a part of datain W,

[k;-170, k;-1] meets the preset conditionC,. Therefore, as shown in FIG. 33, " R represents 1
byte selected when it is determined whether the at least a part of datain the window W,,[k;-170,
k; -1] meets the preset conditionC,, 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 " B whose sequence numbers
are 170, 128, 86, 44, and 2 are converted into decimal values that are represented as b, b,", b,',

b,",and b.,' respectively. Because 1 byte is formed by 8 bits, each byte"" serves asavalue, and
any b,' of b', b, by, b, and b,' meets 0<b/'<255. b', b,", b, b,’, and b,' form a
1*5 matrix. The matrices R and G the same as those used when it is determined whether the at |east
a part of data in the window W, [k -170, k -1] meets the preset condition C, are used.

According to the value of b,' and a column in which b,' is located, for example, b,'=210, and
b,' islocated in a1st column, the matrix R is searched for avalue corresponding to h,,,,, and the
matrix G is searched for a value corresponding to g,,,,. According to the value of b," and a
column in which b," is located, for example, b,'=156, and b," is located in a 2nd column, the
matrix R is searched for a value corresponding to h,,,, and the matrix G is searched for a value
corresponding to g, , - According to the value of b," and a column inwhich b,' islocated, for
example, b,"’=144, and b," is located in a 3rd column, the matrix R is searched for a value
corresponding to h,,,, and the matrix G is searched for a value corresponding t0 g, .
According to the value of b," and a column in which b," is located, for example, b,'=60, and
b," islocated in a4th column, the matrix R is searched for avalue corresponding to hg,,, and the
matrix G is searched for a value corresponding to gg,,. According to the value of b," and a
column in which b,' is located, for example, b,'=90, and b,' is located in a 5th column, the
matrix R is searched for a value corresponding to hy, 5, and the matrix G is searched for a value
corresponding 10 Joos- Sy, = Nyjgs + Niggo ¥ Nass ¥ Ny + Ngs, and Syy'= 0,005+ G2+ Grass +

Os04+ Jeos- Whenoneof S,' and S,;' isan even number, the at least a part of datain W, [k
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-170, k;-1] meets the preset condition C,; when both S,' and S,,' are odd numbers, the at
least a part of datain W,,[k;-170, k;-1] does not meet the preset condition C,. A probability
thatoneof S,' and S,;' isaneven number is 3/4.

[0192] Similarly, a manner of determining whether at least a part of datain W,[k -171, k; -2]
meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W,[k;-171, k;-2] meets the preset condition C,. Similarly, it is determined whether at
least apart of datain W,,[k;-172, k;-3] meets the preset condition C,, it is determined whether
at least a part of data in W[ k;-173, k;-4] meets the preset condition G, it is determined
whether at least a part of data in W [k;-174, k;-5] meets the preset condition Cg, it is
determined whether at least a part of datain W,,[k;-175, k;-6] meets the preset condition C,, it
is determined whether at |east apart of datain W[k, -176, k;-7] meets the preset condition Cg,
it is determined whether at least a part of datain W[ k;-177, k;-8] meets the preset condition
C,, it is determined whether at least a part of data in W,,,[k;-178, k;-9] meets the preset
condition C,,, and it is determined whether at least a part of datain W,;,[k;-179, k;-10] meets
the preset condition C,;, which are not described herein again.

[0193] In this embodiment, it is determined, by using a random function, whether at |east a part

of data in the window W, [k -A,, k +B,] meets the preset condition C,. The implementation
manner shown in FIG. 21 is used as an example. According to a rule preset on a deduplication
server 103, a window W, [k -169, k. ] is determined for a potential dividing point k;, and it is
determined whether at least a part of data in W, [k;-169, k] meets a preset condition C,. As

shown in FIG. 32, W, represents the window W, [k -169, k;], and 5 bytes are selected to

determine whether the at least a part of datain W, [k, -169, k;] meets the preset condition C,. 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 sequentia bits, which are

represented as a,, a,, a;, a,,..,and a, separately. Forany a, of a, a,, a; a,, .., and
a,, when a, =0, V,=-1, and when a,=1, V_ =1. According to a correspondence between a,

V,, V., Vg, ..,and V,, aregenerated. 40 random numbers are selected from

a

and V,, V,

al?
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random numbers that follow normal distribution, and are represented as. h,, h,, h;, h,, ..., and
h, separately. S =V, ,*h+V,*h,+V . *h,+V,*h,+.+V_,*h,. Because h, h,, h,,
h,, .., and h,, follow normal distribution, S, also follows normal distribution. When S, is a
positive number, the at least a part of datain W, [k, -169, k] meetsthe preset condition C,; when
S

a

is a negative number or O, the at least a part of data in W, [k -169, k] does not meet the
preset condition C,. A probability that S, is a positive number is 1/2. In the embodiment shown
in FIG. 21, the at least a part of datain W, [k -169, k] meetsthe preset condition C,. Asshown
inFIG. 32, " B represents 1 byte separately selected when it is determined whether at least a part
of data in awindow W, [k -170, k; -1] meets a preset condition C,. 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 selected bytes. The bytes " k24" whose sequence numbers are 170, 128, 86, 44,
and 2 are regarded as 40 sequentia bits, which are represented as b, b,, b;, b,, ..., and b,

separately. For any b, of b, b,, b, b,, .., and b,, when b,=0, V,,=-1, and when b, =1,
V., =1. According to a correspondence between b, and V,, V;, Vi, Vi, Vis,s - and V,
are generated. A manner of determining whether at least a part of data in the window W, [k -169,
k. ] meets the preset condition C, isthe same as a manner of determining whether at least a part of
data in the window W, [k -170, k-1] meets the preset condition C,. Therefore, the same
random numbers are used: h,, h,, h,, h,,..,and h,,and S=V,,*h+V,,*h,+V,;*h,+V,,
*h,+..+V,,,*h,. Because h, h,, h;, h,, .., and h,, follow normal distribution, S, aso
follows normal distribution. When S is a positive number, the at least a part of datain W, [k;
-170, k;-1] meets the preset condition C,; when S isanegative number or O, the at least a part
of datain W, [k;-170, k;-1] does not meet the preset condition C,. A probability that S, isa
positive number is /2. In the embodiment shown in FIG. 21, the at least a part of datain W, [k;
-170, k;-1] meets the preset condition C,. By using the same rule, separately it is determined
whether at least a part of datain W, [k -171, k -2] meets a preset condition C,, it is determined
whether at least a part of datain W, [k; -172, k; -3] meets a preset condition C,, it is determined
whether at least a part of datain W[k -173, k;-4] meets a preset condition C, it is determined

whether at least a part of datain W, [k, -174, k; -5] meets a preset condition C;, it is determined
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whether at least a part of datain W, [k -175, k-6] meets a preset condition C,, it is determined
whether at least a part of datain W, [k -176, k. -7] meets a preset condition C;, it is determined
whether at least a part of datain W, [k -177, k; -8] meets a preset condition C,, it is determined
whether at least a part of data in W, [k -178, k. -9] meets a preset condition C,,, and it is
determined whether at least apart of datain W,,[k;-179, k;-10] meets a preset condition C,. In
the implementation manner shown in FIG. 21, the at least a part of datain W[k -173, k; -4] does
not meet the preset condition C;, 7 bytes are skipped from the potential dividing point k; aong a
direction of searching for a data stream dividing point, and a current potential dividing point k; is

obtained at an end position of a 7th byte. As shown in FIG. 22, according to the rule preset on the
deduplication server 103, a window W, [k;-169, k;] is determined for the potentia dividing

point k;.A manner of determining whether at |east apart of datain thewindow W, [k;-169, k]

meets the preset condition C, is the same as the manner of determining whether at least a part of

data in the window W, [k -169, k;] meets the preset condition G Therefore, as shown in FIG.
33, W,, representsthe window W,,[k;-169, k;], and 5 bytes are selected to determine whether

at least apart of datain W, [k;-169, k;] meetsthe preset condition C,. InFIG. 33, each of bytes

" . 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 a,’,

a’', a;', a,', .., and a,' separately. For any a' of a', a,’', a,', a,', .., and a,', when
a'=0, V,'=1 andwhen a'=1, V,'=1. According to acorrespondence between a,' and V,',
V., Vo' V', V', ..,ad V' aregenerated. The manner of determining whether at least a
part of data in the window W,,[k;-169, k;] meets the preset condition C, is the same as the
manner of determining whether at least a part of data in the window W, [k -169, k. ] meets the
preset condition C,. Therefore, the same random numbersareused: h,, h,, h,, h,,..,and h,.
S'=V, *h+V,"*h+V, ' * h+V,,"* h+.+V,,,'"* h,. Because h, h,, h;, h, .., and hy
follow normal distribution, S,' also follows normal distribution. When S, is a positive number,
the at least a part of data in W,,[k;-169, k;] meets the preset condition C,; when S ' is a
negative number or O, the at least a part of data in W,;[k;-169, k;] does not meet the preset
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condition C,.A probability that S," isapositive number is 1/2.

[0194] The manner of determining whether at least a part of datain W, [k -170, k -1] meets
the preset condition C, is the same as a manner of determining whether at least a part of datain
W,,[k;-170, k;-1] meets the preset condition C,. Therefore, as shown in FIG. 33, " B

represents 1 byte selected when it is determined whether the at least a part of data in the window
W,,[k;-170, k;-1] meets the preset condition C,, 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 " B whose
sequence numbers are 170, 128, 86, 44, and 2 are regarded as 40 sequentia bits, which are

represented as b', b,', b', b, .., and b, separately. For any b' of b', b', b, b’ ..,
and b,', when b'=0, V,'=-1, and when b'=1, V,' =1. According to a correspondence
between b' and V,', V', V.,'s Vis'» V', ..., and V,,' ae generated. The manner of
determining whether at least apart of datain W, [k; -170, k; -1] meets the preset condition C, is
the same as the manner of determining whether at least a part of datain W,,[k;-170, k;-1] meets
the preset condition C,. Therefore, the same random numbers are used: h,, h,, h,, h,, ..., and
hy,and §'=V,;"*h+V,,"* h,+V;'"* h,+V,,"* h+.+V,,,'* h,.Because h, h,, h,, h, ..,
and h, follow norma distribution, §' aso follows normal distribution. When §' is a
positive number, the at least a part of datain W,,[k;-170, k;-1] meets the preset condition C,;
when S' is a negative number or 0, the at least a part of datain W,,[k;-170, k;-1] does not
meet the preset condition C,. A probability that S’ isapositive number is 1/2.

[0195]  Similarly, a manner of determining whether at least a part of datain W, [k -171, k;-2]
meets the preset condition C, is the same as a manner of determining whether at least a part of
datain W,[k;-171, k;-2] meets the preset condition C;. Similarly, it is determined whether at
least apart of datain W,,[k;-172, k;-3] meets the preset condition C,, it is determined whether
at least a part of data in W5[k;-173, k;-4] meets the preset condition G, it is determined
whether at least a part of data in W [k;-174, k;-5] meets the preset condition Cg, it is
determined whether at least a part of datain W, [k;-175, k;-6] meets the preset condition C,, it

is determined whether at least apart of datain W[k, -176, k;-7] meets the preset condition C;,
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it is determined whether at least a part of datain W[ k;-177, k;-8] meets the preset condition
C,, it is determined whether at least a part of data in W[ k;-178, k;-9] meets the preset
condition C,,, and it is determined whether at least a part of datain W,;,[k;-179, k;-10] meets

the preset condition C,;, which are not described herein again.

[0196] In this embodiment, it is determined, by using a random function, whether at |east a part
of data in a window W,[k -A,, k+B,] meets a preset condition C,. The implementation
manner shown in FIG. 21 is still used as an example. According to arule preset on a deduplication
server 103, for the potential dividing point k , a window W, [k -169, k] is determined for a
potential dividing point k;, and it is determined whether at least a part of datain W, [k, -169, k]

meets a preset condition C,. Asshownin FIG. 32, W, represents the window W, [k;-169, k;],

and 5 bytes are selected to determine whether the at least a part of datain W, [k -169, k] meets

the preset condition C,. 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 is
used to generate 1 designated value for each decima number in 0-(2*40-1), and a correspondence R
between each decimal number in 0-(2740-1) and the designated value is recorded. Once being
designated, a designated value corresponding to a decima number remains unchanged, and the
designated value follows even distribution. If the designated value is an even number, the at least a
part of datain W, [k -169, k ] meets the preset condition C;; if the designated value is an odd
number, the at least a part of datain W, [k -169, k ] does not meet the preset condition C,. C,

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 apart of datain W, [k, -169, k] meets the preset condition C, is1/2.

In the implementation manner shown in FIG. 21, by using the same rule, separately, it is determined
whether at least a part of datain W, [k;-170, k; -1] meets a preset condition C,, it is determined

whether at least a part of datain W, [k -171, k;-2] meets a preset condition C,, it is determined
whether at least a part of datain W, [k, -172, k. -3] meets a preset condition C,, it is determined
whether at least a part of datain W[k -173, k;-4] meets a preset condition C;, which are not
described herein again.
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[0197] When the at least apart of datain W, [k -173, k -4] does not meet the preset condition
C,, 7 bytes are skipped from the potential dividing point k. along a direction of searching for a
data stream dividing point, and a current potential dividing point k; is obtained at an end position

of a 7th byte. As shown in FIG. 22, according to the rule preset on the deduplication server 103, a
window W, [k;-169, k;] is determined for the potentia dividing point k;. A manner of

determining whether at least a part of data in the window W;,[k;-169, k;] meets the preset

condition C, isthe same as a manner of determining whether at |least a part of data in the window
W, [k;-169, k;] meets the preset condition C,. 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, W,

represents the window, and 5 bytes are selected to determine whether the at least a part of data in

W, [k;-169, k;] meetsthe preset condition C,.InFIG. 33," H 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 decima number. If the designated value is an even number,

the at least a part of datain W, [k;-169, k;] meets the preset condition C,; if the designated
vaue is an odd number, the at least a part of datain W, [k;-169, k;] does not meet the preset
condition C,. Because aprobability that a random number in even distribution is an even number is
1/2, aprobability that the at least apart of datain W, [k;-169, k;] meetsthe preset condition C,
is 1/2. Similarly, a manner of determining whether at least a part of data in W, [k, -170, k;-1]
meets the preset condition C, is the same as a manner of determining whether at least a part of

datain W,,[k;-170, k;-1] meets the preset condition C,, and a manner of determining whether
at least apart of datain W,[k -171, k; -2] meets the preset condition C, isthe same as a manner
of determining whether at least apart of datain W, [ k;-171, k;-2] meets the preset condition C,.
Similarly, it is determined whether at least a part of datain W,[k;-172, k;-3] meets the preset
condition C,, it is determined whether at least a part of data in W,[k;-173, k;-4] meets the
preset condition G, it is determined whether at least a part of datain W[k, -174, k;-5] meets
the preset condition Cg, it is determined whether at least a part of data in W,;[k;-175, k;-6]

meets the preset condition C,, it is determined whether at least a part of datain W[ k;-176, k;
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-7] meets the preset condition G;, it is determined whether at least a part of datain W[ k,-177,
k;-8] meets the preset condition C,, it is determined whether at least a part of datain W[ K;
-178, k;-9] meets the preset condition C,,, and it is determined whether at |east a part of data in

W,;,[k;-179, k;-10] meetsthe preset condition C,,, which are not described herein again.

[0198] 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 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 main
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,
aruleis preset on the deduplication server 103, where the rule is: for a potential dividing point Kk,

determining M windows W,[ k- A, k+B,] and a preset condition C, corresponding to the
window W,[ k- A, k+B,], where x indicates consecutive natural numbers from 1 to M, M>2,
and A, and B, areintegers.

[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):

(a) determining a corresponding window W, [k - A,, k +B,] for a current potential
dividing point K 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 datain thewindow W, [k - A,, k + B,] meetsapreset condition C,;

when the at least a part of data in the window W, [k - A, k +B,] does not meet the
preset condition C,, skip N minimum units U for searching for a data stream dividing point from
the current potentia dividing point k. aong a direction of searching for a data stream dividing
point, where N*U is not greater than || B, Il + max, (Il A I), so as to obtain a new potential

dividing point, where the determining unit 1901 performs step (a) for the new potentia dividing
point; and

when at least a part of datain each window W, [k - A, k +B,] of M windows of the
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current potential dividing point k meets the preset condition C,, select the current potential
dividing point k asadata stream dividing point.

[0201]  Further, the rule further includes that at least two windows W, [k - A,, k +B,] and
W, [k - A;, k+B;] meet conditions | A,+B,|=| A, +B;| and C,=C,. Further, the rule further
includes that A, and A; are positive integers. Further, the rule further includes A,-1=A; and
B.+1=B;.

[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 W, [k -A,, k + B,]
meets the preset condition C,. Still further, the judging and processing unit 1902 specifically
determines, by using a hash function, whether the at least a part of datain the window W, [k - A,,
ki + B,] meets the preset condition C,.

[0203] Further, the judging and processing unit 1902 is configured to: when the at least a part of
data in the window W, [k -A,, k +B,] does not meet the preset condition C,, skip the N
minimum units U for searching for a data stream dividing point from the current potentia dividing
point k; aong 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, where according to the rule, aleft boundary of awindow W, [k;-A., k;+B.] that
is determined for the new potential dividing point coincides with a right boundary of the window

W, [k -A, k+B,] or aleft boundary of awindow W, [K;-A., k;+B.] that is determined for
the new potential dividing point falls within arange of thewindow W, [k - A,, k + B,], wherethe

window W, [k, -A., k +B.] determined for the new potential dividing point is a window
ranking the first in a sequence, which is obtained according to the direction of searching for a data
stream dividing point, of M windows that are determined for the new potentia 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 W, [k - A,, k + B,] meets the preset

condition C, specifically includes:
selecting F bytes in the window W, [k - A, k + B,], 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 a,,, .., and a_ g, representing the 1st bit to the 8th bit of an mth byte in the F*H bytes, bits
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a, a,, e Byg

corresponding to the F*H bytes may be represented as: , Where when

ey Qe o Bpayg
a,,=1, V,,,=1, and when a_, =0, V,, , =1, where a,, represents any one of a_,, ..., and
a,g, @ matrix V, is obtained according to a conversion relationship between a_,, and V,,,

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

Val,l Val,z e Val,s
Vaz,l Va2,2 e VaZ,B
(2 1 Varsn 2 Varsn 8

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

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
) N , © |, random numbers in an mth row of the matrix V, and an mth row of
hF‘*H,l hF’*H,2 hF’*H,8

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

S

S aF*H  are obtained

a

represented as S, =V, ¥ N+ Voo * Do+t Vang* g, S

al?

5y -y @Nd

in a same way, a quantity K of values greater than 0 among S,,, S Saren

a

5y -y @Nd is counted,
and when K is an even number, the at least apart of datain thewindow W, [k - A, k + B,] meets
the preset condition C,.

[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, awindow W, [k - A,
k,+ B,] is determined for a potential dividing point k , where, x 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 C,, 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 W, [ p;-A,, P;+B,] meets a preset
condition C,, then it is determined that at least a part of datain W,[ p,-A,, p,*B,] meetsa
preset condition C,, until it is determined that at least a part of datain W, [ p,,-A,, P+ Bl

meets a preset condition C_ . Other windows in this embodiment are determined in a same manner
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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, aruleis preset on the deduplication server 103, where the rule is. determining M windows
W, [k- A , k+ B, ] for a potential dividing point k and apreset condition C, corresponding to the
window W, [k- A, , k+ B, ], where x indicates consecutive natural numbers from 1 to M separately,
and M>2. In the preset rule, A, A,, A, ..,and A, may be not all equal, B, B,, B;,, ..., and
B,, may be not dl equa, and C,, C,, C,;, .., and C,, may aso be not all the same. In the
implementation manner shown in FIG. 21, for W, [k -169, k], W, [k -170, k -1], W, [k -171,
k-2], W, [k-172, k-3], W[k -173, k-4], W, [k -174, k -5], W, [k -175, k -6], W,[k

-176, k. -7], W, [k -177, k. -8], W[k -178, k -9],and W,,[k;-179, k. -10], the windows are
the same in size, that is, al the windows have a size of 169 bytes, and meanwhile manners of

determining whether at least a part of datain 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 datain
W, [k -169, k;] meets the preset condition C,. However, in the implementation manner shown in
FIG. 11, the windows W, [k -169, k], W, [k -170, k -1], W,[k -171, k -2], W, [k -172,
k -3], W [k-173, k -4], W[k -174, k -5], W, [k -175, k -6], W[k -176, k. -7], W, [k
-177, k -8], W, [k -168, k +1], and W, [k -179, k +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 al 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

W, meets the preset condition C, is certainly the same as a manner of determining whether at

least a part of data in a window W, meets the preset condition C;, a manner of determining
whether at least a part of datain W, meets the preset condition C, is certainly the same as a
manner of determining whether at least a part of datain W,, meets the preset condition C,, ...,
and a manner of determining whether at least a part of data in a window W,, meets a preset
condition C,, is certainly the same as a manner of determining whether at least a part of datain a

window W,, meetsthe preset condition C,, , 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, k., k;, k;, k, and k, are potential dividing

points obtained in the search for a dividing point along a direction of searching for a data stream
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dividing point, and k,, k., k., k,and k, all follow therule. Inthisembodiment of the present

E
invention, the window W, [k- A, k+B,] represents a specific range, and data is selected in the
specific range to determine whether the data meets the preset condition C, . Specificaly, 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 C, . Reference may be made to the window W, [k- A , k+B,] for
the concept of awindow specifically used in this embodiment of the present invention, which is not
described herein again.

[0208] In the window W, [k- A, k+B,], (k- A) and (k+ B,) represent two boundaries of the

window W, [k- A, k+B,], where (k- A,) 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,
of the window W, [k-A, k+B,], and (k+ B,) 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
W, [k- A, k+B,]. 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- A, ) represents a boundary (that is, aleft 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 W, [k-A, k+B,], and (k+ B,) 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 W, [k- A, k+B,]. If the direction of searching for a data stream
dividing point shown in FIG. 20 to FIG. 33 is from right to left, (k- A ) represents a boundary (that

IS, aright boundary), which isin a direction opposite to the direction of searching for a data stream

dividing point relative to the potentia dividing point k, of the window W, [k- A, k+B,], and (k+
B,) represents a boundary (that is, aleft boundary), which isin the direction of searching for adata

stream dividing point relative to the potential dividing point k, of thewindow W, [k- A , k+B,].

[0209] A person of ordinary skill in the art may be aware that, in conjunction with various
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 rea environment. For
example, in an implementation manner, according to arule preset on a deduplication server 103, for
a potential dividing point k; , 11 windows W, [k- A, k+ B,] and a preset condition C,
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corresponding to the window W, [k- A, k+B,] are determined, where x indicates consecutive
natural numbers from 1 to 11. When at least a part of datain each window W, [k- A, k+ B, ] of the

11 windows meets the preset condition C,, the potential dividing point k; 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 aternative point is ssmilar
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 k; , determining 10 windows W, [k- A, k+ B, ] and a preset
condition C, corresponding to the window W, [k- A, k+B,], where x indicates consecutive
natural numbers from 1 to 10. When it is determined that at least a part of datain each window W,

[k- A, k+ B, ] of the 10 windows meets the preset condition C,, the potential dividing point k. 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 aforced 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 in
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 particular
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,
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 division
and may be other division in actual implementation. For example, a plurality of units or components
may be combined or integrated into another system, or some features may be ignored or not

performed. In addition, the displayed or discussed mutual couplings or direct couplings or
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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 be
distributed on a plurality of network units. Some or al 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 physicaly, or two or more
units are integrated into one unit.

[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-volatile
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 al 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, aremovable
hard disk, aread-only memory (Read-Only Memory, ROM), a magnetic disk, or an optical disc.
[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.
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CLAIMS

1. A server for searching for a data stream dividing point, wherein the server comprises a

processor and an interface, the processor communicates with the interface, and a rule preset on the
server is. for apotential dividing point k, determining M points p,, awindow W, [ p,- A, P,
+ B, ] corresponding to the point p,, and a preset condition C, corresponding to the window W,
[ P.-A,, P,+B,], wherein x indicates consecutive natural numbers from 1 to M, M>2, and A,
and B, areintegers,

the interface is configured to receive a data stream;

and the processor is configured to:
(@) determine apoint p, and awindow W,[ p,-A,, p,+B,] corresponding to the point
p, foracurrent potential dividing point k; in the data stream according to the rule, wherein i and
z are integers, and 1<z<M;
(b) determine whether at least a part of data in the window W,[ p,-A,, p,+B,] meetsa
preset condition C,; and
when the at least apart of datain thewindow W, [ p,-A,, Pp,+B,] doesnot meet the preset
condition C,, skip N minimum units U for searching for a data stream dividing point from the
point p, along a direction of searching for a data stream dividing point, wherein N*U is not
greater than || B, |+ max, (Il A Il +1 (k- p,)Il), so as to obtain a new potential dividing
point, and perform step (a); and
(c) when at least a part of data in each window W, [ p,-A,, p,+B,] of M windows of the
current potential dividing point ki meets the preset condition C,, select the current potential
dividing point ki asadatastream dividing point.
2. The server according to claim 1, wherein the rule further comprises that at least two points
P, and p,; meetconditions A,=A;, B,=B,;,and C,=C,.
3. The server according to claim 2, wherein the rule further comprises: relative to the potential
dividing point K, the at least two points P, and p, arein adirection opposite to the direction

of searching for a data stream dividing point.
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4. The server according to claim 2 or 3, wherein the rule further comprises that a distance

between the at least two points p, and p; is1U.

5. The server according to any one of claims 1 to 4, wherein the central processing unit is

specifically configured to determine, by using a random function, whether the at least a part of data
inthewindow W,[ p,-A,, p,+B,] meetsthe preset condition C,.
6. The server according to clam 5, wherein the processor is specifically configured to

determine, by using a hash function, whether the at least a part of datain the window W,[ p,- A,,
p,+ B,] meetsthe preset condition C,.

7. The server according to any one of claims 1 to 6, wherein when the at least a part of datain
thewindow W, [ p,-A,, p,+B,] doesnot meet the preset condition C,, the N minimum units U
for searching for a data stream dividing point are skipped from the point p, aong the direction of
searching for a data stream dividing point, so as to obtain the new potential dividing point, and
according to the rule, aleft boundary of awindow W [ p.-A., p.+B.] corresponding to a point

p. that is determined for the new potential dividing point coincides with a right boundary of the
window W, [ p,-A, p,+B,] or a left boundary of a window W_[ p.-A, P.+B.]
corresponding to a point p,. that is determined for the new potential dividing point falls within a

range of the window W,[ p,-A,, p,+B,], wherein the point p. determined for the new

potential dividing point is a point ranking the first in a sequence, which is obtained according to the
direction of searching for a data stream dividing point, of M points that are determined for the new
potential dividing point according to the rule.

8. The server according to clam 5, wherein the determining, by the processor by using a
random function, whether the at least a part of data in the window W, [ p,-A,, p,+ B,] meets
the preset condition C, specifically comprises:

selecting F bytes in the window W, [ p,-A,, p,*+ B,], 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

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

a Qo o Ay
; * | B Qo o Ayg .
corresponding to the F*H bytes can be represented as: ) : ) " |, wherein when
a'F*H,l a‘F*H,Z a‘F*H,8
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a,,=1, V,.,=1, and when a_ =0, V,, , =1, wherein a , representsany oneof a_,, .., and
a,g, @ matrix V, is obtained according to a conversion relationship between a_,, and V,,,

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

Val,l Val,z T Va1,8
Va2,1 Va2,2 Va2,8 e 1%

. ; ) ; , F*H*8 random numbers are sdected from random numbers
VaF*H 1 VaF*H 2 VaF*H 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , © |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

the matrix R are multiplied and products are added to obtain a value, which is specifically
represented as S, =V, ., * N+ Voo * W+ 4 V¥ hg, Sy S,y @nd Sy, are obtained
in a same way, a quantity K of values greater than 0 among S,;, S,,, ..., and S,..,, is counted,

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

meets the preset condition C,.

9. A server for searching for a data stream dividing point, wherein the server comprises a

processor and an interface, the processor communicates with the interface, and a rule preset on the
server is. for a potential dividing point k, determining M windows W, [ k- A, k+B,] and a
preset condition C, corresponding to the window W.,[ k- A, k+ B,], wherein x indicates
consecutive natural numbers from 1 to M, M>2, and A, and B, are integers;

the interface is configured to receive a data stream;

and the processor is configured to:

(a) determine a corresponding window W, [k - A,, k+B,] for a current potential dividing
point kK in the data stream according to the rule, wherein i and z are integers, and 1<z<M;

(b) determine whether at least a part of data in the window W, [k -A,, k+B,] meets a
preset condition C,; and

when the at least a part of datain the window W, [k - A, , k +B,] does not meet the preset
condition C,, skip N minimum units U for searching for a data stream dividing point from the

current potentia dividing point k aong a direction of searching for a data stream dividing point,
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wherein N*U is not greater than || B, || + max (Il A, Il'), so asto obtain a new potential dividing
point, and perform step (a); and

(c) when at least a part of data in each window W, [k - A, k +B,] of M windows of the
current potential dividing point k meets the preset condition C,, select the current potential
dividing point k asadatastream dividing point.

10. The server according to claim 9, wherein the rule further comprises that at least two
windows W, [k - A,, k+B,] and W, [k -A,, k+B,] meet conditions | A,+ B, |=| A + B, |
and C,=C,.

11. The server according to claim 10, wherein the rule further comprisesthat A, and A, are
positive integers.

12. The server according to claim 10 or 11, wherein the rule further comprises A,-1= A, and
B.+1=B;.

13. The server according to any one of clams 9 to 12, wherein the processor is specifically
configured to determine, by using a random function, whether the at least a part of data in the
window W, [k - A, , k +B,] meetsthe preset condition C,.

14. The server according to clam 13, wherein the processor is specificaly configured to
determine, by using a hash function, whether the at least a part of data in the window W, [k - A, ,
ki + B,] meets the preset condition C,.

15. The server according to any one of claims 9 to 14, wherein when the at least a part of data
in thewindow W, [k -A,, k+ B,] does not meet the preset condition C,, the N minimum units
U for searching for a data stream dividing point are skipped from the current potential dividing

point k. aong 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 awindow W_[k,-A., k;+
B.] that is determined for the new potential dividing point coincides with a right boundary of the
window W, [k -A,, k+ B,] or a left boundary of a window W_[k,-A., Kk, +B.] that is
determined for the new potential dividing point fallswithin arange of thewindow W, [k -A,, k +
B,], wherein thewindow W, [k;-A., k;+B.] determined for the new potential dividing point is

awindow ranking the first in a sequence, which is obtained according to the direction of searching

for a data stream dividing point, of M windows that are determined for the new potential dividing
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16. The server according to claim 13, wherein the determining, by the processor by using a

random function, whether the at least a part of data in the window W, [k - A,, k + B,] meets the
preset condition C, specifically comprises:
selecting F bytes in the window W, [k -A,, k+ B,], 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

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

a, Qp o A
. " . a2,1 az,z az,s .
corresponding to the F*H bytes can be represented as. ) ) . , Wherein when
ey Qe o Bpayg

a,,=1, V,,,=1, and when a_, =0, V,, , =1, wherein a,, representsany oneof a_,, .., and
a,g, @ matrix V, is obtained according to a conversion relationship between a_,, and V,,,

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

Val,l Val,z T Va1,8
Va2,1 Va2,2 Va2,8 S L%

. ; ) ; , F*H*8 random numbers are sdected from random numbers
VaF*H 1 VaF*H 2 VaF*H 8

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

hl,l hl,2 hl,8
h2 1 h2 2 h2 8 . .
. N , = |, random numbers in an mth row of the matrix V, and an mth row of
hF"H,l hF"H,2 hF"H,8

the matrix R are multiplied and products are added to obtain a value, which is specifically
represented as S, =V, * N+ Voo * N+ 4 V¥ s, Syy S,y o @d Sy, are obtained

in a same way, a quantity K of values greater than O among S,;, S

a.

,, - and Sy, iscounted,
and when K is an even number, the at least apart of datain thewindow W, [k - A, k + B,] meets

the preset condition C,.
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