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RESOURCE ALLOCATION METHOD AND ing , according to the parameter value that is of the target 
APPARATUS FOR GENE ANALYSIS chromosome region and that is used for resource allocation , 

a computing resource to an operation in a cleansing and 
CROSS - REFERENCE TO RELATED variant calling task that is in the gene analysis and that is 

APPLICATIONS 5 performed on the sequenced read in the target chromosome 
region . 

This application is a continuation of International Appli In an embodiment of this application , a parameter value 
cation No. PCT / CN2017 / 079306 , filed on Apr. 1 , 2017 , used for resource allocation is obtained according to a 
which claims priority to Chinese Patent Application No. sequenced read in a chromosome region , and a computing 
201610219164.2 , filed on Apr. 8 , 2016. The disclosures of 10 resource is allocated to an operation in a cleansing and 
the aforementioned applications are hereby incorporated by variant calling task for the sequenced read according to the 
reference in their entireties . parameter value . Therefore , the computing resource can be 

dynamically scheduled according to the sequenced read in 
TECHNICAL FIELD the chromosome region , so that the resource can be effi 

15 ciently used . 
Embodiments of this application relate to the field of With reference to the first aspect , in a first possible 

computers , to a resource allocation method and apparatus for implementation of the first aspect , a parameter that is of the 
gene analysis . target chromosome region and that is used for resource 

allocation includes : at least one of a quantity of sequenced 
BACKGROUND 20 reads in the target chromosome region or an average cov 

erage depth of loci in the target chromosome region . 
With advancement of deoxyribonucleic acid ( Deoxyribo A quantity of sequenced reads in a chromosome region is 

nucleic Acid , DNA ) sequencing technologies , gene analysis a quantity of sequenced reads that cover the chromosome 
has become an important means for detection and targeted region . An average coverage depth value of loci in the 
treatment of hereditary and mutation diseases . 25 chromosome region may be calculated in the following 
A gene is a DNA sequence that carries hereditary infor manner : A sum of length values of all sequenced reads that 

mation . A DNA is a long - chain polymer , and composition cover the chromosome region is calculated , the sum of the 
units include four types of deoxyribonucleotides . A carrier length values of all the sequenced reads that cover the 
of the DNA may be referred to as a chromosome . chromosome region is divided by a length value of the 
In short , gene analysis includes the following three stages : 30 chromosome region , and a quotient value is used as the 

DNA sequencing ( Sequencing ) , DNA sequence assembly average coverage depth value of the loci in the chromosome 
( Assembly ) and variant calling ( Variant Calling ) , and gene region . 
annotation ( Annotation ) and analysis . In an embodiment of this application , a location of a base 

In the DNA sequencing , a DNA is divided into multiple in a DNA is referred to as a locus . A sequenced read is a read 
segments , and then a sequencer simultaneously sequences 35 that has definite chromosome coordinates after undergoing 
dozens to millions of segments . A base symbol sequence that mapping processing . 
is output after sequencing may be referred to as a base With reference to either the first aspect or the foregoing 
sequence read . possible implementation of the first aspect , in a second 

The DNA sequence assembly and variant calling is a possible implementation of the first aspect , the obtaining , 
process in which base sequence reads ( Read ) that are output 40 according to a sequenced read in a target chromosome 
by the sequencer are assembled into a DNA sequence by region , a parameter value that is of the target chromosome 
using a computer method , and a variant base locus is found region and that is used for resource allocation includes : 
by comparing the DNA sequence with a reference DNA . The obtaining a coverage depth value of a locus in the target 
base sequence reads that are output by the sequencer are chromosome region according to a quantity value of 
mapped , to determine coordinates of each read . A read with 45 sequenced reads that cover the locus in the target chromo 
known coordinates after mapping processing is referred to as some region ; determining a gap in the target chromosome 
a sequenced read . Then , each chromosome region may be region according to the coverage depth value of the locus in 
used as an object , so as to perform cleansing and variant the target chromosome region , to obtain at least two seg 
calling on a sequenced read in each chromosome region ; and ments in the target chromosome region that use the gap as 
variant calling results of the chromosome regions are com- 50 an interval , where a coverage depth value of a locus in the 
bined . gap is less than a first threshold , the gap is a segment or a 
A cleansing and variant calling task in a chromosome locus in the target chromosome region , and the at least two 

region requires a large quantity of computing resources . segments do not include the gap ; determining some or all of 
Therefore , a proper resource allocation method is urgently the at least two segments in the target chromosome region as 
needed , so as to improve the computing resource utilization 55 a target segment ; using at least one of a quantity of target 
efficiency and the gene analysis execution efficiency . segments , a length of the target segment , a quantity of 

sequenced reads in the target segment , or a coverage depth 
SUMMARY of the target segment as a parameter that is of the target 

chromosome region and that is used for resource allocation , 
Embodiments of this application provide a resource allo- 60 where the coverage depth of the target segment is an average 

cation method and apparatus for a gene analysis operation , coverage depth of loci in the target segment ; and obtaining 
to efficiently use a computing resource . the parameter value that is of the target chromosome region 

According to a first aspect , a resource allocation method and that is used for resource allocation . 
for gene analysis is provided . The method includes : obtain The quantity of sequenced reads in the target segment is 
ing , according to a sequenced read in a target chromosome 65 a quantity of sequenced reads that cover the target segment . 
region , a parameter value that is of the target chromosome The length of the target segment may be a quantity of loci 
region and that is used for resource allocation ; and allocat in the target segment . The average coverage depth value of 
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the loci in the target segment may be calculated in the maximum quantity of sequenced reads is determined as the 
following manner : A sum of length values of the sequenced target segment , or each segment that is in the multiple 
reads in the target segment is calculated , the sum of length segments and in which a quantity of sequenced reads is 
values of the sequenced reads in the target segment is greater than a third threshold is determined as the target 
divided by a length value of the target segment , and a 5 segment . 
quotient value is used as the average coverage depth value Therefore , in an embodiment of this application , a gap in 
of the loci in the target segment . which an average coverage depth of loci is less than a 

With reference to any one of the first aspect or the threshold is used as an interval , to divide the chromosome 
foregoing possible implementations of the first aspect , in a region into multiple segments , and the target segment is 
third possible implementation of the first aspect , the obtain- 10 selected from the multiple segments . A parameter of the 
ing , according to a sequenced read in a target chromosome target segment is used as the parameter used for resource 
region , a parameter value that is of the target chromosome allocation , and a segment that has a relatively large quantity 
region and that is used for resource allocation includes : of reads or a relatively large coverage depth may be locally 
obtaining a coverage depth value of a locus in the target counted , to better determine a deviation status of the param 
chromosome region according to a quantity value of 15 eter that is in the target chromosome region and that is used 
sequenced reads that cover the locus in the target chromo for resource allocation . In addition , the segment that is in the 
some region ; determining a gap in the target chromosome multiple segments and has a relatively large coverage depth 
region according to the coverage depth value of the locus in or a relatively large quantity of reads is further selected as 
the target chromosome region , to obtain at least two seg the target segment , so that parameters referenced during 
ments in the target chromosome region that use the gap as 20 resource allocation are more meaningful . 
an interval , where a coverage depth value of a locus in the With reference to any one of the first aspect or the 
gap is less than a first threshold , the gap is a segment or a foregoing possible implementations of the first aspect , in a 
locus in the target chromosome region , and the at least two sixth possible implementation of the first aspect , the allo 
segments do not include the gap ; determining some or all of cating , according to the parameter value that is of the target 
the at least two segments in the target chromosome region as 25 chromosome region and that is used for resource allocation , 
a target segment , where there are at least two target seg a computing resource to an operation in a cleansing and 
ments ; using a weighted average value of coverage depth variant calling task that is in the gene analysis and that is 
values of the target segments as a parameter that is of the performed on the sequenced read in the target chromosome 
target chromosome region and that is used for resource region includes : obtaining an average value of respective 
allocation , where the coverage depth of the target segment is 30 parameter values that are of at least two chromosome 
an average coverage depth of loci in the target segment ; and regions and that are used for resource allocation ; obtaining , 
obtaining the parameter value that is of the target chromo according to the parameter value that is of the target chro 
some region and that is used for resource allocation . mosome region and that is used for resource allocation and 

With reference to the third possible implementation of the the average value of the respective parameter values that are 
first aspect , in a fourth possible implementation of the first 35 of the at least two chromosome regions and that are used for 
aspect , the obtaining the parameter value that is of the target resource allocation , a deviation of the parameter value that 
chromosome region and that is used for resource allocation is of the target chromosome region and that is used for 
includes : calculating the weighted average value of the resource allocation from the average value of the respective 
coverage depth values of the target segments by using a ratio parameter values that are of the at least two chromosome 
of a length value of a target segment of the target segments 40 regions and that are used for resource allocation , and allo 
to a length value of the target chromosome region as a cating the computing resource to the operation according to 
weight value of a coverage depth value of the target seg the deviation . 
ment . With reference to the sixth possible implementation of the 

It should be understood that the target segment herein may first aspect , in a seventh possible implementation of the first 
be any target segment in the target chromosome region , that 45 aspect , the at least two chromosome regions include the 
is , for any target segment , a ratio of a length value of the target chromosome region . 
target segment to the length value of the target chromosome With reference to the sixth or the seventh possible imple 
region may be used as a weight value of a coverage depth mentation of the first aspect , in an eighth possible imple 
value of the target segment . mentation of the first aspect , the deviation includes a ratio of 

With reference to any one of the second to the fourth 50 the weighted average value of the coverage depth values of 
implementations of the first aspect , in a fifth possible imple the target segments to a weighted average value of respec 
mentation of the first aspect , the determining some or all of tive coverage depth values of the at least two chromosome 
the at least two segments in the target chromosome region as regions ; and the coverage depth of the chromosome region 
a target segment includes : using , as the target segment , at includes a weighted average value of respective coverage 
least one of a segment that is in the at least two segments in 55 depth values of loci in at least two segments in the chro 
the target chromosome region and in which a quantity of mosome region , or includes an average coverage depth of 
sequenced reads meets a preset quantity requirement or a loci in the chromosome region . 
segment that is in the at least two segments in the target With reference to the sixth or the seventh possible imple 
chromosome region and in which an average coverage depth mentation of the first aspect , in a ninth possible implemen 
of loci meets a preset coverage depth requirement . 60 tation of the first aspect , the deviation includes a ratio of the 

For example , each of k segments that are in the at least quantity value of the sequenced reads in the target chromo 
two segments and that have a maximum average coverage some region to an arithmetic average value of respective 
depth of loci is determined as the target segment , or each quantity values of sequenced reads in the at least two 
segment that is in the at least two segments and in which an chromosome regions . 
average coverage depth of loci is greater than a second 65 It should be understood that in an embodiment of this 
threshold is determined as the target segment , or each of k application , alternatively , the deviation may be determined 
segments that are in the at least two segments and have a according to a difference between the parameter value that 
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is of the target chromosome region and that is used for more operations ; P < p - cpu_cores , p - mem , p - gpu , p - fpga > 
resource allocation and the average value of the respective describes a resource allocation adjustment unit of the one or 
parameter values that are of the at least two chromosome more operations ; t is an adjustment parameter ; and [ ] is a 
regions and that are used for resource allocation , or may be rounding operator . 
determined in another manner provided that a degree of the 5 Therefore , in an embodiment of this application , a differ 
deviation of the parameter value that is of the target chro ence between computing amounts of chromosome region 
mosome region and that is used for resource allocation from analysis tasks is determined according to sequenced reads in 
the average value of the respective parameter values that are chromosome regions , and guidance is provided for a sched 
of the at least two chromosome regions and that are used for uling system so that the scheduling system preferentially 
resource allocation can be reflected . 10 allocates an advantaged computing resource to a complex 

It should be further understood that in addition to allo analysis task , so as to improve overall performance of a gene 
cating the resource according to the deviation of the param analysis operation , improve use efficiency of computing 
eter value that is of the target chromosome region and that resources in an analysis system , and generally reduce time 
is used for resource allocation from the average value of the overheads of the gene analysis operation . 
respective parameter values that are of the at least two 15 With reference to any one of the first aspect or the 
chromosome regions and that are used for resource alloca foregoing possible implementations of the first aspect , in an 
tion , the computing resource may be allocated in another eleventh possible implementation of the first aspect , the at 
manner . For example , the resource is allocated according to least one operation includes at least one of a deduplication 
the parameter value that is of the target chromosome region operation , a filtering operation , a local realignment opera 
and that is used for resource allocation , and the average 20 tion , a base quality score recalibration operation , or a variant 
value of the respective parameter values that are of the at calling operation . 
least two chromosome regions and that are used for resource Optionally , the deduplication operation , the filtering 
allocation is not considered . operation , the local realignment operation , and the base 

It should be further understood that , in an embodiment of quality score recalibration operation are in a relatively 
this application , multiple parameters may be considered 25 strong correlation with the quantity of sequenced reads in 
during resource allocation . the target chromosome region . Therefore , before each of the 

With reference to any one of the sixth to the ninth possible deduplication operation , the filtering operation , the local 
implementations of the first aspect , in a tenth possible realignment operation , and the base quality score recalibra 
implementation of the first aspect , the allocating the com tion operation , a resource is allocated according to a quantity 
puting resource to the operation according to the deviation 30 of sequenced reads that are in a chromosome region and that 
includes : adjusting , according to the deviation , an initial undergo previous processing , or a resource is allocated 
computing resource used for implementing the operation , to according to a quantity of sequenced reads in a chromosome 
obtain the computing resource . region only before the deduplication operation . 

In an embodiment of this application , during resource Optionally , the variant calling operation is in a relatively 
allocation , if a task requires relatively more computing 35 strong correlation with the weighted average value of the 
resources , some of resources that are pre - allocated to a task coverage depth values of the target segments . Therefore , the 
that requires a relatively small computing amount may be target segments and the weighted average value of the 
reallocated to the task that requires relatively more comput coverage depth values of the target segments may be deter 
ing resources . Alternatively , computing resources pre - allo mined before the variant calling operation according to a 
cated to a task that requires relatively fewer computing 40 quantity of sequenced reads that are in the chromosome 
resources may not change , but instead , another computing region and that undergo previous processing , and a resource 
resource ( a spare computing resource that has not been is allocated . 
pre - allocated ) is allocated to a task that requires relatively With reference to any one of the first aspect or the 
more computing resources . foregoing possible implementations of the first aspect , in a 

Optionally , in an embodiment of this application , when 45 twelfth possible implementation of the first aspect , the 
there is a pre - configured computing resource , a resource computing resource includes at least one of a central pro 
allocation plan may be updated in the following calculation cessing unit resource , a memory resource , an image pro 

cessing unit resource , or a field programmable gate array 
R - update = R + [ tx ( x - region / x - average - 1 ) × P ] = < r - cpu_ 

cores + [ tx ( x - region / x - average - 1 ) xp - cpu_cores ] , According to a second aspect , a resource allocation appa 
ratus for gene analysis is provided , and the apparatus 

r - mem + [ tx ( x - region / x - average - 1 ) xp - mem ] , includes : an obtaining unit , configured to obtain , according 
to a sequenced read in a target chromosome region , a 

r - gpu + [ tx ( x - region / x - average - 1 ) xp - gpu ] , parameter value that is of the target chromosome region and 
55 that is used for resource allocation , and an allocation unit , r - fpga + [ tx ( x - region / x - average - 1 ) xp - fpga ] > , where configured to allocate , according to the parameter value that 

X - region is the parameter value that is of the target is of the target chromosome region and that is used for 
chromosome region and that is used for resource allocation ; resource allocation , a computing resource to an operation in 
X - average is the average value of the parameter values that a cleansing and variant calling task that is in the gene 
are of the at least two chromosome regions and that are used 60 analysis and that is performed on the sequenced read in the 
for resource allocation ; R < r - cpu_cores , r - mem , r - gpu , target chromosome region . 
r - fpga > is a basic resource allocation plan of one or more With reference to the second aspect , in a first possible 
operations in the cleansing and variant calling task for the implementation of the second aspect , a parameter that is of 
sequenced read , and r - cpu_cores , r - mem , r - gpu , and r - fpga the target chromosome region and that is used for resource 
are respectively used to describe a CPU core resource , a 65 allocation includes : at least one of a quantity of sequenced 
memory resource , a GPU resource , and an FPGA resource reads in the target chromosome region or an average cov 
that are pre - allocated and required for performing the one or erage depth of loci in the target chromosome region . 

manner : 
resource . 

50 
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With reference to the second aspect , in a second possible value of respective parameter values that are of at least two 
implementation of the second aspect , the obtaining unit is chromosome regions and that are used for resource alloca 
configured to : obtain a coverage depth value of a locus in the tion ; and the allocation unit is configured to : obtain , accord 
target chromosome region according to a quantity value of ing to the parameter value that is obtained by the obtaining 
sequenced reads that cover the locus in the target chromo- 5 unit and that is of the target chromosome region and that is 
some region ; determine a gap in the target chromosome used for resource allocation and the average value , obtained region according to the coverage depth value of the locus in by the obtaining unit , of the respective parameter values that 
the target chromosome region , to obtain at least two seg are of the at least two chromosome regions and that are used ments in the target chromosome region that use the gap as for resource allocation , a deviation of the parameter value an interval , where a coverage depth value of a locus in the 10 that is of the target chromosome region and that is used for gap is less than a first threshold , the gap is a segment or a resource allocation from the average value of the parameter locus in the target chromosome region , and the at least two values that are of the at least two chromosome regions and segments do not include the gap ; determine some or all of 
the at least two segments in the target chromosome region as that are used for resource allocation ; and allocate the com 
a target segment ; use at least one of a quantity of target 15 puting resource to the operation according to the deviation . 
segments , a length of the target segment , a quantity of With reference to the sixth possible implementation of the 
sequenced reads in the target segment , or a coverage depth second aspect , in a seventh possible implementation of the 
of the target segment as a parameter that is of the target second aspect , the at least two chromosome regions include 
chromosome region and that is used for resource allocation , the target chromosome region . 
where the coverage depth of the target segment is an average 20 With reference to the sixth or the seventh possible imple 
coverage depth of loci in the target segment ; and obtain the mentation of the second aspect , in an eighth possible imple 
parameter value that is of the target chromosome region and mentation of the second aspect , the deviation includes a ratio 
that is used for resource allocation . of the weighted average value of the coverage depth values 

With reference to the second aspect , in a third possible of the target segments to a weighted average value of 
implementation of the second aspect , the obtaining unit is 25 respective coverage depth values of the at least two chro 
configured to : obtain a coverage depth value of a locus in the mosome regions ; and the coverage depth of the chromosome 
target chromosome region according to a quantity value of region includes a weighted average value of respective 
sequenced reads that cover the locus in the target chromo coverage depth values of loci in at least two segments in the 
some region ; determine a gap in the target chromosome chromosome region , or includes an average coverage depth 
region according to the coverage depth value of the locus in 30 of loci in the chromosome region . 
the target chromosome region , to obtain at least two seg With reference to the sixth or the seventh possible imple 
ments in the target chromosome region that use the gap as mentation of the second aspect , in a ninth possible imple 
an interval , where a coverage depth value of a locus in the mentation of the second aspect , the deviation includes a ratio 
gap is less than a first threshold , the gap is a segment or a of the quantity value of the sequenced reads in the target 
locus in the target chromosome region , and the at least two 35 chromosome region to an arithmetic average value of 
segments do not include the gap ; determine some or all of respective quantity values of sequenced reads in the at least 
the at least two segments in the target chromosome region as two chromosome regions . 
a target segment , where there are least two target seg With reference to any one of the sixth to the ninth possible 
ments ; use a weighted average value of coverage depth implementations of the second aspect , in a tenth possible 
values of the target segments as a parameter that is of the 40 implementation of the second aspect , the allocation unit is 
target chromosome region and that is used for resource configured to adjust , according to the deviation , an initial 
allocation , where the coverage depth of the target segment is computing resource used for implementing the operation , to 
an average coverage depth of loci in the target segment ; and obtain the computing resource . 
obtain the parameter value that is of the target chromosome According to a third aspect , a resource allocation appa 
region and that is used for resource allocation . 45 ratus for gene analysis is provided . The apparatus includes 

With reference to the second or the third possible imple a memory and a processor . The memory is configured to 
mentation of the second aspect , in a fourth possible imple store an instruction , and the processor is configured to 
mentation of the second aspect , the obtaining unit is con execute the instruction stored in the memory . When the 
figured to use , as the target segment , at least one of a processor executes the instruction stored in the memory , the 
segment that is in the at least two segments in the target 50 processor performs the method according to the first aspect 
chromosome region and in which a quantity of sequenced or any possible implementation of the first aspect . 
reads meets a preset quantity requirement or a segment that According to a fourth aspect , a computer storage medium 
is in the at least two segments in the target chromosome is provided . The computer storage medium stores program 
region and in which an average coverage depth of loci meets code , and the program code is used to instruct to perform the 
a preset coverage depth requirement . 55 method according to the first aspect or any possible imple 

With reference to the third possible implementation of the mentation of the first aspect . 
second aspect , in a fifth possible implementation of the 
second aspect , the obtaining unit is configured to calculate BRIEF DESCRIPTION OF DRAWINGS 
the weighted average value of the coverage depth values of 
the target segments by using a ratio of a length value of a 60 FIG . 1 is a schematic diagram of an application scenario 
target segment of the target segments to a length value of the according to an embodiment of this application ; 
target chromosome region as a weight value of a coverage FIG . 2 is a schematic flowchart of a resource allocation 
depth value of the target segment . method according to an embodiment of this application ; 

With reference to any one of the second aspect or the FIG . 3 is a schematic diagram of a resource allocation 
foregoing possible implementations of the second aspect , in 65 method according to an embodiment of this application ; 
a sixth possible implementation of the second aspect , the FIG . 4 is a schematic diagram of a resource allocation 
obtaining unit is further configured to obtain an average method according to an embodiment of this application ; 
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FIG . 5 is a schematic block diagram of a resource sequences dozens to millions of segments . A base symbol 
allocation apparatus according to an embodiment of this sequence that is output after sequencing may be referred to 
application ; and as a read . 

FIG . 6 is a schematic block diagram of a resource Generally , to improve sequencing accuracy and coverage 
allocation apparatus according to an embodiment of this 5 ( Coverage ) , repeated sequencing is performed on a target 
application . region to increase a sequencing depth . 

The coverage is a percentage of base loci observed by 
DESCRIPTION OF EMBODIMENTS means of sequencing in a to - be - sequenced target chromo 

some region . The sequencing depth is a ratio of a total base 
The following describes the technical solutions in the 10 quantity obtained by means of sequencing to a length of a 

embodiments of this application with reference to the to - be - sequenced genome . The sequencing depth is approxi 
accompanying drawings in the embodiments of this appli mately positively correlated with the coverage . It is gener 
cation . ally considered that when the sequencing depth is at least 

Terms related in the embodiments of this application are 18x , relatively high accuracy can be achieved . A common 
described below for understanding instead of limitation . 15 whole - gene sequencing depth is 30x to 80x , and a sequenc 

ing depth for a region related to a specific disease may reach ? gene is a DNA sequence carrying hereditary informa 100x to 10000x , where x represents a multiple / a depth , that tion , is a basic hereditary unit of character controlling , and is , a quantity of times for which a locus in the target is also a base sequence with functionality . The gene chromosome region is covered by a read . expresses the carried hereditary information by directing 20 In a sequencing process , a DNA segment may be “ lost ” . 
protein synthesis , to control character ( disparity ) expression It may be considered that the coverage is mainly used for 
of a biont . estimating a “ loss ” percentage . To avoid the loss , the DNA 
A DNA is a long - chain polymer , and composition units is replicated and sequenced multiple times , to increase the 

are referred to as four types of deoxyribonucleotides . The “ sequencing depth ” , so that a “ coverage depth ” of an output 
deoxyribonucleotide includes a deoxyribose ( pentose ) , a 25 result is increased . 
phosphoric acid , and a base ( Base ) . The deoxyribose and the The DNA sequence assembly and variant calling is a 
phosphoric acid are connected by using an ester bond , to process in which scattered base sequence reads ( Read ) that 
form an external long - chain skeleton . Each sugar molecule are output by the sequencer are assembled into a complete 
is internally connected to one of four types of bases . A DNA sequence by using a computer method , and a variant 
sequence formed by arranging these bases along a long 30 base locus is found by comparing the DNA sequence with a 

reference DNA . DNA chain may form hereditary code , and the hereditary 
code is a basis for composing a protein amino acid sequence . The read is a character string with a length of dozens to 
Bases that form the deoxyribonucleic acid are adenine hundreds of bytes . Original coordinates of the read in the 
( Adenine , A ) , thymine ( Thymine , T ) , cytosine ( Cytosine , C ) , DNA can be determined only after the read is mapped ( Map ) 

35 to a reference sequence . Because a human DNA has many and guanine ( Guanine , G ) , and four corresponding types of 
deoxyribonucleotides are respectively deoxyadenosine repeated base sequences , some reads may be mapped to 

multiple locations , or multiple reads that are output by monophosphate ( DAMP ) , deoxythymidine monophosphate means of depth sequencing may be mapped to a same ( dTMP ) , deoxycytidine monophosphate ( dCMP ) , and deox location , or multiple reads are mapped to a same location yguanosine monophosphate ( DGMP ) . 40 because of another reason . Therefore , a deduplication opera 
The DNA is in a double - stranded structure , that is , a base tion may be performed . The deduplication operation is used 

on one strand appears in pair with a base on a corresponding to remove a read that has same coordinates , a same length , 
location on the other strand . A base pair ( Base Pair , BP ) is and same content , so as to simplify data . Then , a local 
formed according to a rule of combining A and T and realignment operation may be performed , that is , an indel 
combining C and G. Generally , the BP is used as length 45 ( Indel ) variant is called , and local realignment ( Local 
unit of the DNA , and locations of A , T , C , and G in the DNA Realignment ) is performed around the indel variant to 
are referred to as loci . In a computer system , characters A , recalibrate read coordinates . Then , a variant calling opera 
T , C , and G respectively represent the four types of bases , tion may be performed , that is , a sequencing quality score 
and each character occupies one byte . Therefore , a byte is ( Quality Score ) and a mapping quality score of the read are 
also used as a length unit of the base sequence . 50 analyzed , and a variant is called ( Call Variants ) by means of 
A chromosome ( chromosome ) is a main carrier of the comparison with a reference sequence . 

DNA . Chromosomes of human beings appear in pairs , and To optimize analysis quality , phases such as a filtering 
are also referred to as diploids . A somatic cell of a normal ( Filter ) operation and a base quality score recalibration 
person has 22 pairs of euchromosomes ( Chr 1 to Chr 22 ) and ( Base Quality Score Recalibration ) operation may be added 
one pair of sex chromosomes ( Chr X and Chr Y ) in total , and 55 among the foregoing mapping operation , deduplication 
a chromosome number is a natural unit of gene region operation , and variant calling operation . 
division . The gene annotation and analysis means that a sequencing 
Gene analysis includes three steps : DNA sequencing , result is analyzed and a gene and a function of the gene are 

DNA sequence assembly and variant calling , and gene identified by using a bioinformatics method and with refer 
annotation and analysis . 60 ence to proteomics and transcriptomics , and a relationship 

The DNA sequencing is a process of determining nucleo between a variant and a related disease is found . 
tide arrangement order in a DNA molecule . In the DNA Among the three indispensable stages of gene analysis , 
sequencing , a genetic sequencing technology based on mas the DNA sequence assembly and variant calling is a phase 
sive parallel sequencing may be used . that requires large computing overheads . To reduce time 

In this sequencing technology , to increase a sequencing 65 overheads of gene analysis , a parallel computing framework 
speed , a DNA is divided into segments with lengths of tens may be used to construct an extensible gene analysis pipe 
to hundreds of bases , and then a sequencer simultaneously line , for example , a parallel computing framework such as 
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Hadoop or Spark may be used . The parallel computing severely unbalanced . Therefore , a disadvantage of Halvade 
framework such as Hadoop or Spark is designed mainly for is that balanced computing resources are allocated to all 
homogeneous cluster nodes , and it is assumed that execution tasks and an analysis time “ long tail ” problem caused by a 
overheads of parallel tasks are balanced . However , after one task deviation cannot be resolved . Time overheads of a small 
or more processing steps are performed on DNA sequencing 5 quantity of complex reduce tasks may be at least ten times 
data , an obvious counting deviation occurs between a data of an average task time , and 1 % of computing tasks may 
amount of each task unit and a computing time of each task delay an entire analysis time by 20 % to 50 % . 
unit . Consequently , a “ long tail ” problem caused by a small Therefore , this application provides a resource allocation 
quantity of complex computing tasks occurs , that is , an method , to properly allocate a computing resource . 
overall analysis task cannot end in time because some 10 FIG . 2 is a schematic flowchart of a resource allocation 
sub - tasks delay the computing time . method 200 according to an embodiment of this application . 

For clearer understanding of this problem , referring to As shown in FIG . 2 , the method 200 includes step 210 and 
FIG . 1 , the following briefly describes the DNA sequence 
assembly and variant calling with reference to a Halvade In step 210 , a parameter value that is of a target chromo 
framework 100. A Halvade system is a MapReduce - style 15 some region and that is used for resource allocation is 
distributed gene analysis pipeline application framework obtained according to a sequenced read in the target chro 
developed based on a Hadoop computing framework . In the mosome region . 
abstract , a method thereof may also be implemented in a In step 220 , a computing resource is allocated , according 
Spark computing framework . to the parameter value that is of the target chromosome 

In FIG . 1 , in a data preprocessing ( Data Preprocessing ) 20 region and that is used for resource allocation , to an opera 
stage ( 110 ) , a FASTQ file used to store reads ( reads ) is tion in a cleansing and variant calling task that is in the gene 
segmented into n chunks of approximately 60 MB , and the analysis and that is performed on the sequenced read in the 
n chunks are uploaded to a distributed file system . In a map target chromosome region . 
( Map ) stage ( 120 ) , operating nodes read data from the Optionally , in this embodiment of this application , a 
distributed file system and concurrently execute independent 25 chromosome region may be obtained by means of pre 
read map tasks for each chunk . In a shuffle ( Shuffle ) stage division . One chromosome may be used as one chromosome 
( 130 ) , mapped reads are sorted and distributed to m reduce region , or a partial region of one chromosome may be used 
( Reduce ) task units . Each reduce task ( 140 ) processes only as one chromosome region , or multiple chromosomes may 
a read in a specified chromosome region , and m may be be used as one chromosome region . Then a computing 
equal or not equal to n . Finally , variant calling results that 30 resource may be allocated to an operation in a cleansing and 
are output in the reduce tasks are merged ( Merge ) ( 150 ) into variant calling task for a sequenced read by using one 
a uniform VCF file . chromosome region as a whole . 

Each reduce task is corresponding to a specified segment Optionally , this embodiment of this application may be 
of chromosome region . A task in a reduce stage is divided applied to a MapReduce framework . In the MapReduce 
into a data cleansing step and a variant calling step . Data 35 framework , the cleansing and variant calling task for the 
cleansing includes operations such as deduplication , local sequenced read may be referred to as a reduce task . Cer 
realignment , and base quality recalibration . tainly , this embodiment of this application may be applied to 
A quantity of map tasks may be determined by a quantity another framework . 

of chunks of FASTQ data . A quantity of reduce tasks may be Optionally , the cleansing and variant calling task for the 
determined by a quantity of chromosome regions . A quantity 40 sequenced read may include at least one of a deduplication 
of map tasks or reduce tasks that are concurrently performed operation , a local realignment operation , a filtering opera 
may be determined by cluster resources . It should be under tion , a base quality score recalibration operation , or a variant 
stood that FASTQ is a format of storing a read in the calling operation . 
embodiments of this application , but is not limited in the In this embodiment of this application , the sequenced read 
embodiments of this application . 45 is a read that has definite chromosome coordinates after 

In the map stage , BWA MEM or BWA ALN + BWA undergoing mapping processing . 
SAMPE may be used in Halvade to map a read , and Optionally , in this embodiment of this application , a 
sequenced read data in a SAM format is output . Shuffled parameter that is of the target chromosome region and that 
read data may be deduplicated by using an elPrep tool or a is used for resource allocation may include at least one of a 
Picard tool in the reduce stage , and data in a BAM format 50 quantity of sequenced reads in the target chromosome region 
is output . Then a GATK toolset may perform indel point or an average coverage depth of loci in the target chromo 
realignment , base quality recalibration , and variant calling . some region . 
HaplotypeCaller is a variant calling tool that has better A quantity of sequenced reads in a chromosome region is 
accuracy but higher computing complexity than Uni a quantity of sequenced reads that cover the chromosome 
fiedGenotyper . 55 region . If only some bases of a sequenced read belong to the 

Reads output by a sequencer have asymmetrical coverage chromosome region , a quantity value of the sequenced read 
depths in different chromosome regions . For example , after may be determined as 1 , or a quantity value of the sequenced 
a mapping operation is performed on a base sequence whose read may be determined as less than 1 such as 0.6 according 
average sequencing depth is 60x , actual coverage depths of to a percentage of the sequenced read in the chromosome 
different chromosome regions are from zero to thousands ( or 60 region , that is , 60 % of bases in the sequenced read belong to 
event higher ) . the chromosome region . 

In a parallel computing framework ( such as Hadoop or An average coverage depth value in loci in the chromo 
Spark ) , a data distribution rule of shuffled data in the reduce some region may be calculated in the following manner : A 
stage needs to be determined before a map task is started . In sum of length values of all sequenced reads that cover the 
Halvade , a chromosome region with a fixed length is used as 65 chromosome region is calculated , the sum is divided by a 
a basis for read distribution . Consequently , data amounts and length value of the chromosome region , and a quotient value 
computing amounts of different reduce task processing are is used as the average coverage depth value of the loci in the 
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chromosome region . A length of the sequenced read and the The N loci may be selected in a loci overlapping manner or 
length of the chromosome region may use a quantity of loci in a loci non - overlapping manner . 
as a unit , for example , if the chromosome region includes For example , it is assumed that there are 100 loci , N is 5 , 
100 loci , the length value of the chromosome region is a and selection is performed in the loci non - overlapping 
length of 100 loci . manner . An average coverage depth value of loci 1 to 5 may 

In this embodiment of this application , the chromosome be determined , and then an average coverage depth value of 
region may be divided into multiple segments , and some or loci 6 to 10 is determined , and so on . Any five loci of which 
all of the segments are selected as a target segment . an average coverage depth value is less than the first 

Optionally , a parameter that is of the target chromosome threshold are used as a gap for segment division . 
region and that is used for resource allocation may include For another example , it is assumed that there are 100 loci , 
at least one of a quantity of target segments in the target N is 5 , and selection is performed in the loci overlapping 
chromosome region , a length of the target segment , a manner . An average coverage depth value of loci 1 to 5 may 
quantity of sequenced reads in the target segment , or an be determined , an average coverage depth value of loci 2 to 
average coverage depth of loci in the target segment . 6 is determined , and an average coverage depth value of loci 

The quantity of sequenced reads in the target segment is 3 to 7 is determined . Any five loci of which an average 
a quantity of sequenced reads that cover the target segment . coverage depth value is less than the first threshold are used 

The length of the target segment may be a quantity of loci as a gap for segment division . For example , it is assumed 
in the target segment . that the average coverage depth value of the loci 1 to 5 and 

The average coverage depth value of the loci in the target 20 the average coverage depth value of the loci 2 to 6 are each 
segment may be calculated in the following manner : A sum less than the first threshold , and the loci 1 to 6 may be used 
of length values of the sequenced reads in the target segment as the gap . 
is calculated , the sum is divided by a length value of the A coverage depth value of a locus may be obtained by 
target segment , and a quotient value is used as the average determining a quantity of reads that cover the locus . Option 
coverage depth value of the loci in the target segment . 25 ally , the first threshold may be set according to an actual 

Optionally , a weighted average value of coverage depth case , for example , according to a counting computing 
values of target segments in the target chromosome region . amount that a computing system can bear . For example , a 
The coverage depth of the target segment is an average smaller counting computing amount that the computing 
coverage depth of loci in the target segment . In this case , the system can bear indicates that a higher threshold may be set . 
target chromosome region includes at least two target seg- 30 Optionally , when the target segment is selected from the 
ments . at least two segments obtained by dividing the chromosome 

The weighted average value of the coverage depth values region , the target segment may be selected according to at 
of the target segments may be obtained by performing least one of a quantity of sequenced reads in the at least two 
weighting processing on an average coverage depth value of segments or an average coverage depth of loci in the at least 
loci in all the target segments . 35 two segments . 

For example , the weighted average value of the coverage At least one of a segment that is in the at least two 
depth values of the target segments is determined by using , segments in the target chromosome region and in which a 
as a weight value , a ratio of a length value of each target quantity of sequenced reads meets a preset quantity require 
segment to a sum of length values of the target segments in ment or a segment that is the at least two segments in the 
the target chromosome region . 40 target chromosome region and in which an average coverage 

The target chromosome region includes k target segments . depth of loci meets a preset coverage depth requirement is 
It is assumed that coverage depth values of the k target used as the target segment . 
segments are separately dl to dk , length values are sepa For example , each of k segments that are in the at least 
rately 11 to lk , and a value of a sum of the lengths is two segments and that have a maximum average coverage 
L = 11 + 12 + ... + 1k . A method for calculating a weighted 45 depth of loci is determined as the target segment , or each 
coverage depth value d - region may be : d - region = d1x11 / L + segment that is in the at least two segments and in which an 
d2x12 / L + ... + dkxlk / L . average coverage depth value of loci is greater than a second 

Optionally , in this embodiment of this application , the threshold is determined as the target segment , or each of k 
target segment may be determined in the following manner : segments that are in the at least two segments and have a 
A coverage depth value of a locus in the target chromosome 50 maximum quantity of sequenced reads is determined as the 
region is obtained according to a quantity value of target segment , or each segment that is in the multiple 
sequenced reads that cover the locus in the target chromo segments and in which a quantity value of sequenced reads 
some region ; a gap in the target chromosome region is is greater than a third threshold is determined as the target 
determined according to the coverage depth value of the segment . 
locus in the target chromosome region , to obtain at least two 55 Therefore , in this embodiment of this application , a gap in 
segments in the target chromosome region that use the gap which an average coverage depth value of loci is less than 
as an interval , where a coverage depth value of a locus in the a threshold is used as an interval , to divide the chromosome 
gap is less than a first threshold , the gap is a segment or a region into multiple segments , and the target segment is 
locus in the target chromosome region , and the at least two selected from the multiple segments . A parameter of the 
segments do not include the gap ; and some or all of the at 60 target segment is used as the parameter used for resource 
least two segments in the target chromosome region are allocation , and a segment that has a relatively large quantity 
determined as the target segment . of reads or a relatively large coverage depth may be locally 
Any locus whose coverage depth value is less than the counted , to better determine a deviation status of the param 

first threshold may be used as a locus in the gap , or N ( N is eter that is in the target chromosome region and that is used 
greater than or equal to 2 ) loci may be used as a unit , and any 65 for resource allocation . 
N loci of which an average coverage depth value is less than In addition , the segment that is in the multiple segments 
the first threshold are used as a whole and used as the gap . and has a relatively large coverage depth or a relatively large 



US 10,853,135 B2 
15 16 

quantity of reads is further selected as the target segment , so that are used for resource allocation may be a value obtained 
that parameters referenced during resource allocation are after the average value of the respective parameter values 
more meaningful . that are of the at least two chromosome regions and that are 

In this embodiment of this application , the target segment used for resource allocation is divided by the parameter 
in the chromosome region may be determined in another 5 value that is of the target chromosome region and that is used 
manner . For example , specific loci are selected as a start for resource allocation . In this case , a quantity value of 
point and an end point of the target segment . For example , resources allocated to the target chromosome region may be 
the second locus in the chromosome region is selected as a negatively correlated with the ratio . 
start point of the first target segment , and the 50th locus is Optionally , the foregoing average value may be an arith 
selected as an end point of the target segment ; the 102nd 10 metic average value or a weighted average value . 
locus in the chromosome region is selected as a start point In an implementation , the parameter that is of the target 
of the second target segment , and the 150th locus is selected chromosome region and that is used for resource allocation 
as an end point of the second target segment ; the 202nd locus includes the quantity of sequenced reads in the target chro 
in the chromosome region is selected as a start point of the mosome region . In this case , the computing resource may be 
third target segment , and the 250h locus is selected as an end 15 allocated according to a ratio of the quantity value of the 
point of the third target segment ; and so on . In this case , at sequenced reads in the target chromosome region to an 
least one of the quantity of sequenced reads in the target arithmetic average value of respective quantity values of 
segment , the average coverage depth of the loci in the target sequenced reads in the at least two chromosome regions . 
segment , or the weighted average value of the coverage In this embodiment of this application , a deviation of the 
depth values of the target segments in the target chromo- 20 quantity value of the sequenced reads in the target chromo 
some region may be used as the parameter used for resource some region from the arithmetic average value of the 
allocation . respective quantity values of the sequenced reads in the at 

Optionally , the computing resource mentioned in this least two chromosome regions may be determined by using 
embodiment of this application may include at least one of a deviation of a size of an input file in the target chromosome 
a central processing unit ( CPU ) resource , a memory 25 region from an average size of input files in the at least two 
resource , a graphics processing unit ( Graphics Processing chromosome regions . 
Unit , GPU ) resource , or a field programmable gate array In another implementation , the parameter that is of the 
( Field Programmable Gate Array , FPGA ) resource . target chromosome region and that is used for resource 

Optionally , in this embodiment of this application , an allocation includes the average coverage depth value of the 
average value of respective parameter values that are of at 30 loci in the target chromosome region . In this case , the 
least two chromosome regions and that are used for resource computing resource may be allocated according to a ratio of 
allocation may be obtained ; a deviation of the parameter the average coverage depth value of the loci in the target 
value that is of the target chromosome region and that is used chromosome region to an arithmetic average value of 
for resource allocation from the average value of the respec respective average coverage depth values of loci in the at 
tive parameter values that are of the at least two chromo- 35 least two chromosome regions . 
some regions and that are used for resource allocation is In another implementation , the parameter that is of the 
obtained according to the parameter value that is of the target chromosome region and that is used for resource 
target chromosome region and that is used for resource allocation includes the quantity of target segments , target 
allocation and the average value of the respective parameter segment division may be performed on a non - target chro 
values that are of the at least two chromosome regions and 40 mosome region in the at least two chromosome regions 
that are used for resource allocation ; and the computing according to a target segment division rule that is the same 
resource is allocated to the operation according to the as that used in the target chromosome region , and an 
deviation . arithmetic average value of respective quantity values of 

In this embodiment of this application , the foregoing target segments in the at least two chromosome regions is 
deviation may be determined by using a ratio of the param- 45 determined . In this case , the computing resource may be 
eter value that is of the target chromosome region and that allocated according to a ratio of the quantity value of the 
is used for resource allocation to the average value of the target segments in the target chromosome region to the 
respective parameter values that are of the at least two arithmetic average value of the respective quantity values of 
chromosome regions and that are used for resource alloca the target segments in the at least two chromosome regions . 
tion , and the computing resource is allocated according to 50 In another implementation , the parameter that is of the 
the deviation . target chromosome region and that is used for resource 

The ratio of the parameter value that is of the target allocation includes the length of the target segment , target 
chromosome region and that is used for resource allocation segment division may be performed on a non - target chro 
to the average value of the respective parameter values that mosome region in the at least two chromosome regions 
are of the at least two chromosome regions and that are used 55 according to a target segment division rule that is the same 
for resource allocation may be a value obtained after the as that used in the target chromosome region , and a total 
parameter value that is of the target chromosome region and length value of target segments in each chromosome region 
that is used for resource allocation is divided by the average is determined . In this case , the computing resource may be 
value of the respective parameter values that are of the at allocated according to a ratio of a total length value of the 
least two chromosome regions and that are used for resource 60 target segments in the target chromosome region to an 
allocation . In this case , a quantity value of resources allo arithmetic average value of respective total length values of 
cated to the target chromosome region may be positively the target segments in the at least two chromosome regions . 
correlated with the ratio . In another implementation , the parameter that is of the 

Alternatively , the ratio of the parameter value that is of the target chromosome region and that is used for resource 
target chromosome region and that is used for resource 65 allocation includes the quantity of sequenced reads in the 
allocation to the average value of the respective parameter target segment , target segment division may be performed 
values that are of the at least two chromosome regions and on a non - target chromosome region in the at least two 
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chromosome regions according to a target segment division of the at least two chromosome regions and that are used for 
rule that is the same as that used in the target chromosome resource allocation can be reflected . 
region , and a total quantity of reads in a target segment in It should be further understood that in addition to allo 
each chromosome region is determined . In this case , the cating the resource according to the deviation of the param 
computing resource may be allocated according to a ratio of 5 eter value that is of the target chromosome region and that 
a total quantity of sequenced reads in the target segment in is used for resource allocation from the average value of the 
the target chromosome region to an arithmetic average value respective parameter values that are of the at least two 
of respective total quantities of sequenced reads in target chromosome regions and that are used for resource alloca 
segments in the at least two chromosome regions . tion , the computing resource may be allocated in another 

In another implementation , the parameter that is of the manner . For example , the resource is allocated according to 
target chromosome region and that is used for resource the parameter value that is of the target chromosome region 
allocation includes the average coverage depth of the loci in and that is used for resource allocation , and the average 
the target segment , an average coverage depth value of loci value of the respective parameter values that are of the at 
in all target segments in the target chromosome region may least two chromosome regions and that are used for resource 
be calculated , target segment division is performed on a allocation is not considered . For example , it is assumed that 
non - target chromosome region in the at least two chromo the target chromosome region has 100 sequenced reads , and 
some regions according to a target segment division rule that a computing resource required by each sequenced read may 
is the same as that used in the target chromosome region , and be determined , to determine resources required by the 100 
an average coverage depth value of loci in all target seg- 20 sequenced reads . For example , a coverage depth value of a 
ments in each non - target chromosome region in the at least locus in the target chromosome region is in a specific 
two chromosome regions is determined . In this case , the function relationship with a quantity value of required 
computing resource may be allocated according to a ratio of computing resources . A resource is allocated according to 
the average coverage depth value of the loci in all the target the function relationship . In the function relationship , the 
segments in the target chromosome region to an arithmetic 25 coverage depth value is positively correlated with the quan 
average value of respective average coverage depths of loci tity value of the computing resources . 
in target segments in the at least two chromosome regions . It should be further understood that , although the resource In another implementation , the parameter that is of the is allocated according to one type of parameter in the target chromosome region and that is used for resource foregoing examples , the resource may be allocated by con allocation includes the weighted average value of the cov- 30 sidering multiple parameters in this embodiment of this erage depth values of the target segments in the target application , for example , both the average coverage depth of chromosome region . In this case , the computing resource the loci in the target chromosome region and the average may be allocated according to a ratio of the weighted 
average value of the coverage depth values of the target coverage depth of the loci in the target segment in the target 
segments in the target chromosome region to a weighted 35 chromosome region are considered . 
average value of respective coverage depth values of the at In this embodiment of this application , an initial comput 
least two chromosome regions . The coverage depth of the ing resource used for implementing at least one operation in 
chromosome region includes a weighted average value of the cleansing and variant calling task for the sequenced read 
respective coverage depth values of loci in at least two is adjusted to obtain a computing resource used for the 
segments in the chromosome region , or includes an average 40 operation . 
coverage depth of loci in the chromosome region . A resource may be pre - allocated to the at least one 

Optionally , segments in the non - target chromosome operation in the cleansing and variant calling task for the 
region in the at least two chromosome regions may be sequenced read , and then the pre - allocated resource is 
divided in a manner that is the same as a manner of dividing adjusted according to the parameter value that is of the target 
target segments in the target chromosome region . 45 chromosome region and that is used for resource allocation . 

Optionally , weighted coverage depth values of at least two Alternatively , in this embodiment of this application , no 
segments in the non - target chromosome region may be resource may be pre - allocated to the operation in the cleans 
calculated by using , as a weight value , a ratio of a length ing and variant calling task for the sequenced read , and a 
value of each of the at least two segments to a total length resource may be directly allocated according to the param 
value of the at least two segments . 50 eter value that is of the target chromosome region and that 

Optionally , a weighted average value of respective cov is used for resource allocation . 
erage depth values of the at least two chromosome regions In this embodiment of this application , during resource 
may be calculated by using , as a weight value , a ratio of a allocation , if it is determined that a task requires relatively 
length value of each of the at least two chromosome regions more computing resources , some of resources that are pre 
to a total length value of the at least two chromosome 55 allocated to a task that requires a relatively small computing 
regions . amount may be reallocated to the task that requires relatively 

It should be understood that in this embodiment of this more computing resources . Alternatively , computing 
application , alternatively , the deviation may be determined resources pre - allocated to a task that requires relatively 
according to a difference between the parameter value that fewer computing resources may not change , but instead , 
is of the target chromosome region and that is used for 60 another computing resource ( a spare computing resource 
resource allocation and the average value of the respective that has not been pre - allocated ) is allocated to a task that 
parameter values that are of the at least two chromosome requires relatively more computing resources . 
regions and that are used for resource allocation , or may be In this embodiment of this application , before the cleans 
determined in another manner provided that a degree of the ing and variant calling task for the sequenced read is 
deviation of the parameter value that is of the target chro- 65 performed , a resource may be allocated according to one or 
mosome region and that is used for resource allocation from more types of the foregoing parameter values used for 
the average value of the respective parameter values that are resource allocation , and then all operations in the cleansing 
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and variant calling task for the sequenced read are per r - mem + [ tx ( x - region / x - average - 1 ) xp - mem ] , r - mem + 
formed . In this case , resource allocation implementation can [ tx ( x - region / x - average - 1 ) xp - mem ] , 
be simplified r - gpu + [ tx ( x - region / x - average - 1 ) xp - gpu ] , For example , as shown in FIG . 3 , parameters may be 
counted after mapping processing and before data cleansing , r - fpga + [ tx ( x - region / x - average - 1 ) xp - fpga ] > , where 
that is , a parameter value used for resource allocation is 
determined . The parameter value is sent to a deviation X - region is the parameter value that is of the target 
scheduler . The deviation scheduler determines a resource chromosome region and that is used for resource allocation ; 

X - average is the average value of the parameter values that allocation plan according to the parameter value , and then notifies a task scheduler of the resource allocation plan . The 10 are of the at least two chromosome regions and that are used for resource allocation ; R < r - cpu_cores , r - mem , r - gpu , task scheduler instructs a corresponding task execution r - fpga > is a basic resource allocation plan of one or more module to cleanse data according to an updated task operations in the cleansing and variant calling task for the 
resource , and instructs the corresponding task execution sequenced read , and r - cpu_cores , r - mem , r - gpu , and r - fpga 
module to perform variant calling by using the updated task 15 are respectively used to describe a CPU core resource , a 

memory resource , a GPU resource , and an FPGA resource 
A resource manager may be responsible for tracking a use that are pre - allocated and required for performing the one or 

status of a system computing resource . The system comput more operations ; P < p - cpu_cores , p - mem , p - gpu , p - fpga > 
ing resource includes a CPU core , a memory , a GPU , an describes a resource allocation adjustment unit of the one or 
FPGA , and the like . A resource quota needs to be obtained 20 more operations ; t is an adjustment parameter ; and [ ] is a 
first before each operation is started and performed . The rounding operator . 
resource manager may preferentially allocate a resource For clearer understanding of this application , the follow 
according to a resource allocation plan of a resource allo ing describes , with reference to several specific parameters , 
cation apparatus and may allocate a resource with overload how to allocate a resource with reference to the parameter 
if necessary , and start a deviation step in time when available 25 value that is of the target chromosome region and that is used 

for resource allocation . resources are insufficient . 
Alternatively , a resource may be allocated before each For example , if the parameter that is of the target chro 

operation in the cleansing and variant calling task for the mosome region and that is used for resource allocation is the 
sequenced read , and a used parameter may be determined quantity of sequenced reads in the target chromosome 
according to a corresponding operation . For example , if the 30 region , an average value of respective quantity values of 
deduplication operation , the filtering operation , the local sequenced reads in the at least two chromosome regions may 
realignment operation , and the base quality score recalibra be obtained . Optionally , the at least two chromosome 
tion operation are in a stronger correlation with the quantity regions include the target chromosome region . A computing 
of sequenced reads in the chromosome region , and the resource is allocated to the at least one operation in the 
variant calling operation is in a stronger correlation with the 35 cleansing and variant calling task for the sequenced read in 
weighted average value of the coverage depth values of the the target chromosome region according to a ratio of the 
target segments , and before a corresponding operation is quantity value of the sequenced reads in the target chromo 
performed , a resource may be allocated to the operation some region to the average value . 
according to a parameter value with a relatively strong A calculation method for updating a resource allocation 
correlation . In this case , a resource can be accurately allo - 40 plan is : 
cated . R - update = R + [ tx ( x - region / x - average - 1 ) xP ] = < r - cpu_ 

For example , as shown in FIG . 4 , a parameter is counted cores + [ tx ( x - region / x - average - 1 ) xp - cpu_cores ] , 
( that is , the parameter value that is of the target chromosome 
region and that is used for resource allocation is determined ) r - mem + [ tx ( x - region / x - average - 1 ) xp - mem ] , r - mem + 
after mapping processing and before each operation such as [ tx ( x - region / x - average - 1 ) xp - mem ] , 
the deduplication operation , the local realignment operation r - gpu + [ tx ( x - region / x - average - 1 ) xp - gpu ] , ( not shown ) , or the variant calling operation . Then a devia 
tion scheduler determines a resource allocation plan accord r - fpga + [ tx ( x - region / x - average - 1 ) xp - fpga ] > , where ing to the parameter value that is of the target chromosome 
region and that is used for resource allocation , and then 50 C - region is the quantity value of the sequenced reads in the 
notifies a task scheduler of the resource allocation plan , and target chromosome region ; c - average is the average value of 
the task scheduler allocates a resource to a reduce task . the respective quantity values of the sequenced reads in the 

It should be understood that FIG . 3 and FIG . 4 show task at least two chromosome regions ; R < r - cpu_cores , r - mem , 
resource updating , that is , there is pre - configured resource r - gpu , r - fpga > is a basic resource allocation plan of one or 
allocation . However , this is not limited in this embodiment 55 more operations in the reduce task , and r - cpu_cores , r - mem , 
of this application . In this embodiment of this application , r - gpu , and r - fpga are respectively used to describe a CPU 
there may not be pre - configured resource allocation , and a core resource , a memory resource , a GPU resource , and an 
resource is directly allocated according to the parameter FPGA resource that are pre - allocated and required for per 
value that is of the target chromosome region and that is used forming the one or more operations ; P < p - cpu_cores , p - mem , 
for resource allocation . 60 p - gpu , p - fpga > describes a resource allocation adjustment 

Optionally , in this embodiment of this application , when unit of the one or more operations ; t is an adjustment 
there is a pre - configured computing resource , a resource parameter ; and [ ] is a rounding operator . 
allocation plan may be updated in the following calculation The deduplication operation , the filtering operation , the 

local realignment operation , and the base quality score 
65 recalibration operation are in a relatively strong correlation 

R - update = R + [ tx ( x - region / x - average - 1 ) xP ] = < r - cpu with a quantity of reads in a chromosome region . Therefore , 
_cores + [ tx ( x - region / x - average - 1 ) xp - cpu_cores ) , before each of the deduplication operation , the filtering 

45 
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operation , the local realignment operation , and the base Therefore , in this embodiment of this application , a 
quality score recalibration operation , a resource is allocated difference between computing amounts of chromosome 
according to a quantity value of sequenced reads that are in region analysis tasks is determined according to sequenced 
the chromosome region and that undergo previous process reads in chromosome regions , and guidance is provided for 
ing , or a resource is allocated according to a quantity value 5 a scheduling system so that the scheduling system prefer 
of sequenced reads in a chromosome region only before the entially allocates an advantaged computing resource to a 
deduplication operation . complex analysis task , so as to improve overall performance 

For another example , if the parameter that is of the target of a gene analysis operation , improve use efficiency of 
chromosome region and that is used for resource allocation computing resources in an analysis system , and generally 
includes the weighted average value of the coverage depth 10 reduce time overheads of the gene analysis operation . 
values of the target segments in the target chromosome FIG . 5 is a schematic block diagram of a resource 
region , the weighted average value of the respective cover allocation apparatus 300 for gene analysis according to an 
age depth values of the at least two chromosome regions embodiment of this application . As shown in FIG . 5 , the 
needs to be further obtained . A computing resource is apparatus includes an obtaining unit 310 and an allocation 
allocated to the at least one operation in the cleansing and 15 unit 320. The obtaining unit 310 is configured to obtain , 
variant calling task for the sequenced read in the target according to a sequenced read in a target chromosome 
chromosome region according to a ratio of the weighted region , a parameter value that is of the target chromosome 
average value of the coverage depth values of the target region and that is used for resource allocation . The alloca 
segments in the target chromosome region to the weighted tion unit 320 is configured to allocate , according to the 
average value of the respective coverage depth values of the 20 parameter value that is of the target chromosome region and 
at least two chromosome regions . A coverage depth of a that is used for resource allocation , a computing resource to 
chromosome region may include a weighted average value an operation in a cleansing and variant calling task that is in 
of respective coverage depth values of loci in at least two the gene analysis and that is performed on the sequenced 
segments in the chromosome region , or include an average read in the target chromosome region . 
coverage depth of loci in the chromosome region . Optionally , a parameter that is of the target chromosome 
A calculation method for updating a resource allocation region and that is used for resource allocation includes at 

plan is : least one of a quantity of sequenced reads in the target 
chromosome region or an average coverage depth of loci in R - update = R + [ tx ( x - region / x - average - 1 ) xP ] = < r - cpu_ 

cores + [ tx ( x - region / x - average - 1 ) xp - cpu_cores ] , the target chromosome region . 
Optionally , the obtaining unit is configured to : obtain a 

r - mem + [ tx ( x - region / x - average - 1 ) xp - mem ] , r - mem + coverage depth value of a locus in the target chromosome 
[ tx ( x - region / x - average - 1 ) xp - mem ] , region according to a quantity value of sequenced reads that 

cover the locus in the target chromosome region ; determine 
r - gpu + [ tx ( x - region / x - average - 1 ) xp - gpu ] , a gap in the target chromosome region according to the 

35 coverage depth value of the locus in the target chromosome r - fpga + [ tx ( x - region / x - average - 1 ) xp - fpga ] > , where region , to obtain at least two segments in the target chro 
d - region is the weighted average value of the coverage mosome region that use the gap as an interval , where a 

depth values of the target segments in the target chromo coverage depth value of a locus in the gap is less than a first 
some region ; d - average is the weighted average value of the threshold , the gap is a segment or a locus in the target 
respective coverage depth values of the at least two chro- 40 chromosome region , and the at least two segments do not 
mosome regions ; R < r - cpu_cores , r - mem , r - gpu , r - fpga > is a include the gap ; determine some or all of the at least two 
basic resource allocation plan of one or more operations in segments in the target chromosome region as a target 
the cleansing and variant calling task for the sequenced read , segment ; use at least one of a quantity of target segments , a 
and r - cpu_cores , r - mem , r - gpu , and r - fpga are respectively length of the target segment , a quantity of sequenced reads 
used to describe a CPU core resource , a memory resource , 45 in the target segment , or a coverage depth of the target 
a GPU resource , and an FPGA resource that are pre segment as a parameter that is of the target chromosome 
allocated and required for performing the one or more region and that is used for resource allocation ; and obtain the 
operations ; P < p - cpu_cores , P < p - cpu_cores , p - mem , P - gpu , p - fpga > parameter value that is of the target chromosome region and 
describes a resource allocation adjustment unit of the one or that is used for resource allocation . 
more operations ; t is an adjustment parameter ; and [ ] is a 50 Optionally , the obtaining unit 310 is configured to : obtain 
rounding operator . a coverage depth value of a locus in the target chromosome 

The variant calling operation is in a relatively strong region according to a quantity value of sequenced reads that 
correlation with the weighted average value of the coverage cover the locus in the target chromosome region ; determine 
depth values of the target segments . Therefore , the target a gap in the target chromosome region according to the 
segments and the weighted average value of the coverage 55 coverage depth value of the locus in the target chromosome 
depth values of the target segments may be determined region , to obtain at least two segments in the target chro 
before the variant calling operation according to the quantity mosome region that use the gap as an interval , where a 
value of the sequenced reads that are in the chromosome coverage depth value of a locus in the gap is less than a first 
region and that undergo the previous processing , and a threshold , the gap is a segment or a locus in the target 
resource is allocated . 60 chromosome region , and the at least two segments do not 

It should be understood that the foregoing c - average and include the gap ; determine some or all of the at least two 
d - average may be calculated in real time by using a chro segments in the target chromosome region as a target 
mosome region counting result submitted by each reduce segment , where there are at least two target segments ; use a 
task , or may be calculated in advance according to a total weighted average value of coverage depth values of the 
quantity of sequenced reads output by means of mapping 65 target segments as a parameter that is of the target chromo 
and information about a segmented chromosome region some region and that is used for resource allocation , where 
before the reduce task is started . the coverage depth of the target segment is an average 
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coverage depth of loci in the target segment ; and obtain the and may perform one or more steps in the embodiment 
parameter value that is of the target chromosome region and shown in FIG . 2 or another optional implementation in the 
that is used for resource allocation . method embodiment . 

Optionally , the obtaining unit 310 is configured to use , as The processor 410 may invoke the program instruction 
the target segment , at least one of a segment that is in the at 5 stored in the memory 420 to perform the following process 
least two segments in the target chromosome region and in ing : obtaining , according to a sequenced read in a target 
which a quantity of sequenced reads meets a preset quantity chromosome region , a parameter value that is of the target 
requirement or a segment that is in the at least two segments chromosome region and that is used for resource allocation ; 
in the target chromosome region and in which an average and allocating , according to the parameter value that is of the 
coverage depth of loci meets a preset coverage depth 10 target chromosome region and that is used for resource 
requirement . allocation , a computing resource to an operation in a cleans 

ing and variant calling task that is in the gene analysis and Optionally , the obtaining unit 310 is configured to calcu that is performed on the sequenced read in the target late the weighted average value of the coverage depth values chromosome region . of the target segments by using a ratio of a length value of Optionally , a parameter that is of the target chromosome the target segment to a length value of the target chromo region and that is used for resource allocation includes at some region as a weight value of a coverage depth value of least one of a quantity of sequenced reads in the target 
the target segment . chromosome region or an average coverage depth of loci in 

Optionally , the obtaining unit 310 is further configured to the target chromosome region . 
obtain an average value of respective parameter values that 20 Optionally , the processor 410 may invoke the program 
are of at least two chromosome regions and that are used for instruction stored in the memory 420 to perform the follow 
resource allocation . The allocation unit 320 is configured to : ing processing : obtaining a coverage depth value of a locus 
obtain , according to the parameter value that is obtained by in the target chromosome region according to a quantity 
the obtaining unit 310 and that is of the target chromosome value of sequenced reads that cover the locus in the target 
region and that is used for resource allocation and the 25 chromosome region ; determining a gap in the target chro 
average value , obtained by the obtaining unit 310 , of the mosome region according to the coverage depth value of the 
respective parameter values that are of the at least two locus in the target chromosome region , to obtain at least two 
chromosome regions and that are used for resource alloca segments in the target chromosome region that use the gap 
tion , a deviation of the parameter value that is of the target as an interval , where a coverage depth value of a locus in the 
chromosome region and that is used for resource allocation 30 gap is less than a first threshold , the gap is a segment or a 
from the average value of the respective parameter values locus in the target chromosome region , and the at least two 
that are of the at least two chromosome regions and that are segments do not include the gap ; determining some or all of 
used for resource allocation ; and allocate the computing the at least two segments in the target chromosome region as 
resource to the operation according to the deviation . a target segment ; using at least one of a quantity of target 

Optionally , the at least two chromosome regions include 35 segments , a length of the target segment , a quantity of 
the target chromosome region . sequenced reads in the target segment , or a coverage depth 

Optionally , the deviation includes a ratio of the weighted of the target segment as a parameter that is of the target 
average value of the coverage depth values of the target chromosome region and that is used for resource allocation ; 
segments to a weighted average value of respective coverage and obtaining the parameter value that is of the target 
depth values of the at least two chromosome regions . The 40 chromosome region and that is used for resource allocation . 
coverage depth of the chromosome region includes a Optionally The processor 410 may invoke the program 
weighted average value of respective coverage depth values instruction stored in the memory 420 to perform the follow 
of loci in at least two segments in the chromosome region , ing processing : obtaining a coverage depth value of a locus 
or includes an average coverage depth of loci in the chro in the target chromosome region according to a quantity 
mosome region . 45 value of sequenced reads that cover the locus in the target 

Optionally , the deviation includes a ratio of the quantity chromosome region ; determining a gap in the target chro 
value of the sequenced reads in the target chromosome mosome region according to the coverage depth value of the 
region to an arithmetic average value of respective quantity locus in the target chromosome region , to obtain at least two 
values of sequenced reads in the at least two chromosome segments in the target chromosome region that use the gap 
regions . 50 as an interval , where a coverage depth value of a locus in the 

Optionally , the allocation unit 320 is configured to adjust , gap is less than a first threshold , the gap is a segment or a 
according to the deviation , an initial computing resource locus in the target chromosome region , and at least two 
used for implementing the operation , to obtain the comput segments do not include the gap ; determining some or all of 
ing resource . the at least two segments in the target chromosome region as 

It should be understood that the apparatus 300 according 55 a target segment , where there are at least two target seg 
to this embodiment of this application may implement a ments ; using a weighted average value of coverage depth 
corresponding process in the method embodiment shown in values of the target segments as a parameter that is of the 
FIG . 2 or in another optional embodiment ( for example , that target chromosome region and that is used for resource 
shown in FIG . 3 or FIG . 4 ) . For brevity , details are not allocation , where the coverage depth of the target segment is 
described herein again . 60 an average coverage depth of loci in the target segment ; and 
FIG . 6 is a schematic block diagram of a resource obtaining the parameter value that is of the target chromo 

allocation apparatus 400 for gene analysis according to an some region and that is used for resource allocation . 
embodiment of this application . Optionally , the processor 410 may invoke the program 
As shown in FIG . 6 , the apparatus 400 includes a pro instruction stored in the memory 420 to perform the follow 

cessor 410 and a memory 420. The memory 420 is config- 65 ing processing : using , as the target segment , at least one of 
ured to store a program instruction . The processor 410 may a segment that is in the at least two segments in the target 
invoke the program instruction stored in the memory 420 , chromosome region and in which a quantity of sequenced 
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reads meets a preset quantity requirement or a segment that ( programmable logic device , PLD ) , or a combination 
is in the at least two segments in the target chromosome thereof . The PLD may be a complex programmable logical 
region and in which an average coverage depth of loci meets device ( complex programmable logical device , CPLD ) , a 
a preset coverage depth requirement . field programmable gate array ( field programmable gate 

Optionally , the processor 410 may invoke the program 5 array , FPGA ) , generic array logic ( generic array logic , 
instruction stored in the memory 420 to perform the follow GAL ) , or any combination thereof . 
ing processing : calculating the weighted average value of In addition to a data bus , the bus system 430 may further 
the coverage depth values of the target segments by using a include a power bus , a control bus , a status signal bus , and 
ratio of a length value of the target segment to a length value the like . For ease of denotation , the bus system 430 is 
of the target chromosome region as a weight value of a 10 indicated by using only one thick line in the figure . How 
coverage depth value of the target segment . ever , it does not indicate that there is only one bus or only 

Optionally , the processor 410 may invoke the program one type of bus . 
instruction stored in the memory 420 to perform the follow It should be understood that the apparatus 400 according 
ing processing : obtaining an average value of respective to this embodiment of this application may implement a 
parameter values that are of at least two chromosome 15 corresponding process in the method embodiment shown in 
regions and that are used for resource allocation ; obtaining , FIG . 2 or in another optional embodiment . For brevity , 
according to the parameter value that is of the target chro details are not described herein again . 
mosome region and that is used for resource allocation and A person of ordinary skill in the art may be aware that , in 
the average value of the respective parameter values that are combination with the examples described in the embodi 
of the at least two chromosome regions and that are used for 20 ments disclosed in this specification , units and algorithm 
resource allocation , a deviation of the parameter value that steps may be implemented by electronic hardware or a 
is of the target chromosome region and that is used for combination of computer software and electronic hardware . 
resource allocation from the average value of the respective Whether the functions are performed by hardware or soft 
parameter values that are of the at least two chromosome ware depends on particular applications and design con 
regions and that are used for resource allocation , and allo- 25 straint conditions of the technical solutions . A person skilled 
cating the computing resource to the operation according to in the art may use different methods to implement the 
the deviation . described functions for each particular application , but it 

Optionally , the at least two chromosome regions include should not be considered that the implementation goes 
the target chromosome region . beyond the scope of this application . 

Optionally , the deviation includes a ratio of the weighted 30 It may be clearly understood by a person skilled in the art 
average value of the coverage depth values of the target that , for the purpose of convenient and brief description , for 
segments to a weighted average value of respective coverage a detailed working process of the foregoing system , appa 
depth values of the at least two chromosome regions . The ratus , and unit , refer to a corresponding process in the 
coverage depth of the chromosome region includes a foregoing method embodiments , and details are not 
weighted average value of respective coverage depth values 35 described herein again . 
of loci in at least two segments in the chromosome region , In the several embodiments provided in this application , 
or includes an average coverage depth of loci in the chro it should be understood that the disclosed system , apparatus , 
mosome region . and method may be implemented in other manners . For 

Optionally , the deviation includes a ratio of the quantity example , the described apparatus embodiment is merely an 
value of the sequenced reads in the target chromosome 40 example . For example , the unit division is merely logical 
region to an arithmetic average value of respective quantity function division and may be other division in actual imple 
values of sequenced reads in the at least two chromosome mentation . For example , a plurality of units or components 
regions . may be combined or integrated into another system , or some 

Optionally , the processor 410 may invoke the program features may be ignored or not performed . In addition , the 
instruction stored in the memory 420 to perform the follow- 45 displayed or discussed mutual couplings or direct couplings 
ing processing : adjusting , according to the deviation , an or communication connections may be implemented by 
initial computing resource used for implementing the opera using some interfaces . The indirect couplings or communi 
tion , to obtain the computing resource . cation connections between the apparatuses or units may be 

Optionally , as shown in FIG . 6 , the apparatus 400 may implemented in electronic , mechanical , or other forms . 
further include a bus system 430 , and the processor 410 and 50 The units described as separate parts may or may not be 
the memory 420 are connected by using the bus system 430 . physically separate , and parts displayed as units may or may 
The processor 410 and the memory 420 may be connected not be physical units , may be located in one position , or may 
in another manner , for example , be directly connected . be distributed on a plurality of network units . Some or all of 

Optionally , as shown in FIG . 6 , the apparatus 400 further the units may be selected according to actual requirements 
includes a receiver 440 , configured to transmit data to or 55 to achieve the objectives of the solutions of the embodi 
receive data from another apparatus , for example , receive a ments . 
sequenced read sent by the another apparatus , so that the In addition , functional units in the embodiments of this 
processor may obtain , based on the sequenced read , the application may be integrated into one processing unit , or 
parameter value that is of the target chromosome region and each of the units may exist alone physically , or at least two 
that is used for resource allocation . 60 units are integrated into one unit . 

In this embodiment of this application , the processor 410 When the functions are implemented in the form of a 
may be a central processing unit ( central processing unit , software functional unit and sold or used as an independent 
CPU ) , a network processor ( network processor , NP ) , or a product , the functions may be stored in a computer - readable 
combination of a CPU and an NP . The processor 410 may storage medium . Based on such an understanding , the tech 
further include a hardware chip . The hardware chip may be 65 nical solutions of this application essentially , or the part 
an application - specific integrated circuit ( application - spe contributing to the prior art , or some of the technical 
cific integrated circuit , ASIC ) , a programmable logic device solutions may be implemented in a form of a software 
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product . The software product is stored in a storage medium , 4. The method according to claim 1 , 
and includes several instructions for instructing a computer wherein there are at least two target segments ; and 
device ( which may be a personal computer , a server , or a wherein obtaining the parameter value that is of the target 
network device ) to perform all or some of the steps of the chromosome region and that is used for resource allo 
methods described in the embodiments of this application . cation according to the target segment comprises : 

using a weighted average value of coverage depth values The foregoing storage medium includes : any medium that of the at least two target segments as the parameter can store program code , such as a USB flash drive , a value that is of the target chromosome region and that removable hard disk , a read - only memory ( Read - Only is used for resource allocation , wherein a coverage 
Memory , ROM ) , a random access memory ( Random Access depth of the at least two target segments is an average 
Memory , RAM ) , a magnetic disk , or an optical disc . coverage depth of loci in the at least two target seg 
The foregoing descriptions are merely specific implemen ments . 

tations of this application , but are not intended to limit the 5. The method according to claim 4 , wherein the obtaining 
protection scope of this application . Any variation or a parameter value that is of the target chromosome region 
replacement readily figured out by a person skilled in the art and that is used for resource allocation according to the 

target segment comprises : within the technical scope disclosed in this application shall calculating the weighted average value of the coverage fall within the protection scope of this application . There depth values of the at least two target segments using fore , the protection scope of this application shall be subject a ratio of a length value of a target segment of the at to the protection scope of the claims . least two target segments to a length value of the target 
chromosome region as a weight value of a coverage 

What is claimed is : depth value of the target segment of the at least two 
1. A resource allocation method for gene analysis , com target segments . 

prising : 6. The method according to claim 4 , wherein the allocat 
obtaining a coverage depth value of a locus in a target ing , according to the parameter value that is of the target 
chromosome region according to a quantity value of 25 chromosome region and that is used for resource allocation , 
sequenced reads that cover the locus in the target a computing resource to an operation in a cleansing and 
chromosome region ; variant calling task that is in the gene analysis and that is 

determining a gap in the target chromosome region performed on the sequenced read in the target chromosome 
region comprises : according to the coverage depth value of the locus in obtaining an average value of respective parameter values the target chromosome region , to obtain at least two that are of at least two chromosome regions and that are segments in the target chromosome region that use the used for resource allocation ; gap as an interval , wherein the coverage depth value of obtaining , according to the parameter value that is of the 

the locus in the gap is less than a first threshold , the gap target chromosome region and that is used for resource is a segment or a locus in the target chromosome allocation and the average value of the respective 
region , and the at least two segments in the target parameter values that are of the at least two chromo 
chromosome region do not comprise the gap ; some regions and that are used for resource allocation , 

determining one or more segments of the at least two a deviation of the parameter value that is of the target 
segments in the target chromosome region as a target chromosome region and that is used for resource allo 
segment ; cation from the average value of the respective param 

obtaining a parameter value that is of the target chromo eter values that are of the at least two chromosome 
some region and that is used for resource allocation regions and that are used for resource allocation ; and 
according to the target segment ; and allocating the computing resource to the operation accord 

allocating , according to the parameter value that is of the ing to the deviation . 
target chromosome region and that is used for resource 45 7. The method according to claim 6 , wherein the at least 
allocation , a computing resource to an operation in a two chromosome regions comprise the target chromosome 
cleansing and variant calling task that is in the gene region . 
analysis and that is performed on the sequenced reads 8. The method according to claim 6 , wherein the deviation 
in the target chromosome region . comprises : 

2. The method according to claim 1 , wherein the param- 50 a ratio of the weighted average value of the coverage 
eter value that is of the target chromosome region and that depth values of the at least two target segments to a 
is used for resource allocation comprises : weighted average value of respective coverage depth 

at least one of a quantity of sequenced reads in the target values of the at least two chromosome regions ; and a 
chromosome region or an average coverage depth of coverage depth of a chromosome region comprises a 
loci in the target chromosome region . weighted average value of respective coverage depth 

3. The method according to claim 1 , values of loci in at least two segments in the chromo 
wherein obtaining the parameter value that is of the target some region , or comprises an average coverage depth 
chromosome region and that is used for resource allo of loci in the chromosome region . 
cation according to the target segment comprises : 9. The method according to claim 6 , wherein the deviation 

using at least one of a quantity of the target segment , a 60 comprises : 
length of the target segment , a quantity of sequenced a ratio of the quantity value of the sequenced reads in the 
reads in the target segment , or coverage depth of the target chromosome region to an arithmetic average 
target segment as the parameter value that is of the value of respective quantity values of sequenced reads 
target chromosome region and that is used for resource in the at least two chromosome regions . 
allocation , wherein the coverage depth of the target 65 10. The method according to claim 6 , wherein the allo 
segment is an average coverage depth of loci in the cating the computing resource to the operation according to 
target segment . the deviation comprises : 
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adjusting , according to the deviation , an initial computing 15. The apparatus according to claim 12 , 
resource used for implementing the operation , to obtain wherein there are at least two target segments ; and 
the computing resource . wherein obtaining the parameter value that is of the target 

11. The method according to claim 1 , wherein the deter chromosome region and that is used for resource allo 
mining one or more segments of the at least two segments cation according to the target segment comprises : 

use a weighted average value of coverage depth values of in the target chromosome region as a target segment com the at least two target segments as the parameter value prises : that is of the target chromosome region and that is used using , as the target segment , at least one segment that is for resource allocation , wherein a coverage depth of the in the at least two segments in the target chromosome at least two target segments is an average coverage 
region and in which a quantity of sequenced reads depth of loci in the at least two target segments . 
meets a preset quantity requirement , or a segment that 16. The apparatus according to claim 15 , wherein the 
is in the at least two segments in the target chromosome programming instructions instruct the at least one processor 

to : region and in which an average coverage depth of loci 
meets a preset coverage depth requirement . calculate the weighted average value of the coverage 

12. A resource allocation apparatus for gene analysis , depth values of the at least two target segments using 
a ratio of a length value of a target segment of the at comprising : least two target segments to a length value of the target at least one processor ; and chromosome region as a weight value of a coverage 

a non - transitory computer - readable storage medium depth value of the target segment of the at least two 
coupled to the at least one processor and storing 20 target segments . 
programming instructions for execution by the at least 17. The apparatus according to claim 15 , wherein the 
one processor , the programming instructions instruct programming instructions instruct the at least one processor 
the at least one processo to : 
obtain a coverage depth value of a locus in a target obtain an average value of respective parameter values 
chromosome region according to a quantity value of 25 that are of at least two chromosome regions and that are 
sequenced reads that cover the locus in a target used for resource allocation ; 
chromosome region ; obtain , according to the parameter value that is of the 

determine a gap in the target chromosome region target chromosome region and that is used for resource 
according to the coverage depth value of the locus in allocation and the average value of the respective 
the target chromosome region , to obtain at least two 30 parameter values that are of the at least two chromo 
segments in the target chromosome region that use some regions and that are used for resource allocation , 
the gap as an interval , wherein the coverage depth a deviation of the parameter value that is of the target 
value of the locus in the gap is less than a first chromosome region and that is used for resource allo 
threshold , the is a segment or a locus in the target cation from the average value of the respective param 
chromosome region , and the at least two segments in 35 eter values that are of the at least two chromosome 
the target chromosome region do not comprise the regions and that are used for resource allocation ; and 
gap ; allocate the computing resource to the operation accord 

determine one or more segments of the at least two ing to the deviation . 
segments in the target chromosome region as a target 18. The apparatus according to claim 17 , wherein the at 
segment ; 40 least two chromosome regions comprise the target chromo 

determine a parameter value that is of the target chro some region . 
mosome region and that is used for resource alloca 19. The apparatus according to claim 17 , wherein the 
tion according to the target segment ; and deviation comprises : 

allocate , according to the parameter value that is of the a ratio of the weighted average value of the coverage 
target chromosome region and that is used for resource 45 depth values of the at least two target segments to a 
allocation , a computing resource to an operation in a weighted average value of respective coverage depth 
cleansing and variant calling task that is in the gene values of the at least two chromosome regions ; and a 
analysis and that is performed on the sequenced reads coverage depth of a chromosome region comprises a 
in the target chromosome region . weighted average value of respective coverage depth 

13. The apparatus according to claim 12 , wherein the 50 values of loci in at least two segments in the chromo 
parameter value that is of the target chromosome region and some region , or comprises an average coverage depth 
that is used for resource allocation comprises : of loci in the chromosome region . 

at least one of a quantity of sequenced reads in the target 20. The apparatus according to claim 17 , wherein the 
chromosome region or an average coverage depth of deviation comprises : 
loci in the target chromosome region . a ratio of the quantity value of the sequenced reads in the 

14. The apparatus according to claim 12 , target chromosome region to an arithmetic average 
wherein obtaining the parameter value that is of the target value of respective quantity values of sequenced reads 
chromosome region and that is used for resource allo in the at least two chromosome regions . 
cation according to the target segment comprises : 21. The apparatus according to claim 17 , wherein the 

use at least one of a quantity of the target segment , a 60 programming instructions instruct the at least one processor 
length of the target segment , a quantity of sequenced to : 
reads in the target segment , or coverage depth of the adjust , according to the deviation , an initial computing 
target segment as the parameter value that is of the resource used for implementing the operation , to obtain 
target chromosome region and that is used for resource the computing resource . 
allocation , wherein the coverage depth of the target 65 22. The apparatus according to claim 12 , wherein the 
segment is an average coverage depth of loci in the programming instructions instruct the at least one processor 
target segment . to : 
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use , as the target segment , at least one segment that is in 

the at least two segments in the target chromosome 
region and in which a quantity of sequenced reads 
meets a preset quantity requirement , or a segment that 
is in the at least two segments in the target chromosome 5 
region and in which an average coverage depth of loci 
meets a preset coverage depth requirement . 

* * * * * 


