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Abstract

This study mainly aims at the intermediate data fault-tolerant method of cloud computing accounting service plat-
form supporting cost-benefit analysis, which aims at providing cost-benefit analysis function for the platform and
strengthening the fault-tolerant ability of the intermediate data of the platform. The invention discloses a method for
constructing an enterprise cloud computing accounting service platform. Collect the internal and external account-
ing service system data of an enterprise by using an accounting service platform network environment provided by a
cloud service provider. Transmit the data to a data processing and storage layer data warehouse for storage after data
cleaning, extraction and processing. Then, call the collected data through the data processing and storage layer to
analyze the transaction cost-benefit of the enterprise. The intermediate data fault-tolerant model is constructed. After
being solved by the ant colony algorithm, the intermediate data generated in the process of cost-benefit analysis and
other accounting services are fault-tolerant processed. Finally, the platform accounting service results are output to
the interactive interface through the data output display layer. The highest data availability probability of the method
proposed in this study is 0. 98, which indicates that the method has high data availability after fault-tolerant process-
ing, and can effectively realize the interaction with users. The experimental analysis shows that the method proposed
in this study can effectively analyze the transaction costs and benefits of enterprises. The probability of data availabil-
ity after fault-tolerant processing is higher, and a load of reading and writing is lower.

Keywords Cost-benefit analysis, Cloud computing, Accounting service platform, Intermediate data fault tolerance,
Data processing and storage, Data output display

Introduction enterprises [1, 2], and the problems of financial manage-

At present, with the rapid development of society, the
number of small and medium-sized enterprises in China
is gradually increasing, which provides more support
for the national economy. However, there are many dif-
ficulties in the development of small and medium-sized
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ment and tax declaration of enterprises themselves are
becoming more and more complex, which leads to dif-
ficulties in the operation of enterprises. As the rise of
cloud computing and big data has brought many conven-
iences, many fields combine cloud computing with big
data means by using cloud computing to store data and
using big data technology to predict and analyze domain
risks [3]. Some enterprises also use cloud computing and
big data technology in their daily work. Typical applica-
tions are mainly in business management, financial anal-
ysis, and the stock price forecasting industry.

Accounting service is the most critical link in enter-
prise management, which will generate a large number

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13677-022-00385-4&domain=pdf

Jin and Zhang Journal of Cloud Computing (2023) 12:2

of process bills and accounting data. Therefore, in the
process of accounting service management, the construc-
tion of an accounting service platform can optimize and
upgrade the management mode, and also help enter-
prises to manage their own financial problems in time.
Among the financial problems of enterprises, the most
critical one is the cost-benefit analysis of enterprises.
Cost-benefit analysis refers to a method of evaluating the
value of a project by comparing all the costs and benefits
of an enterprise. Cost-benefit analysis is a typical eco-
nomic decision-making method, which can analyze the
way to obtain the maximum benefit with the minimum
cost and is also an important analytical means in finan-
cial management. Through the cost-benefit analysis of
enterprises, we can analyze the current operating costs of
enterprises themselves, judge the development of enter-
prises on this basis, and plan the future development
direction of enterprises.

In the process of enterprise operation, cloud comput-
ing technology can be used to deal with the problem of
enterprise accounting service data storage. But a large
number of business data will be generated in the storage
of enterprise accounting service data. Because the long-
term accumulation of data has met the basic require-
ments of big data application, big data technology can be
used to mine enterprise accounting business data [4]. The
storage data generated at different stages are analyzed,
but there are also some problems in the use of cloud
computing, such as the stability of cloud computing, that
is to say, if the hardware environment or communica-
tion environment fails when cloud computing is used, it
will inevitably lead to the loss of some or even all data.
The stored data can not be used for predictive analysis.
The data storage model of cloud computing is also used
in the evaluation of intelligent traffic management ser-
vice to infrastructure, which proves that the data storage
model plays an important role in the research of service
to infrastructure [5]. At the same time, if server interrup-
tion occurs in the process of cloud computing storage,
it will affect the correctness of data storage, and make
many high-intensity computing tasks unable to indepen-
dently verify the results, which requires full attention to
the intermediate stage data of cloud computing technol-
ogy. Analyze the fault tolerance of the intermediate stage
data and calculate the reasonable fault tolerance, which
is to avoid the problems in the operation of the cloud
computing can better guarantee the cost-benefit analy-
sis of enterprise accounting service platform. Realize the
rationalization mechanism of data collection- benefit
judgment- fault-tolerant processing, data analysis model,
and interactive platform to provide scientific and effec-
tive help for enterprise benefit decision-making. At pre-
sent, the analysis model of node availability evaluation
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can deal with the reasonable fault tolerance between data
storage nodes, but the evaluation is subjective [6]. For the
analysis of data storage risk, the sensitivity ranking of the
hierarchical model [7] can also be applied in the enter-
prise to deal with service data problems, but it is still a
difficult problem to be solved to put the fault tolerance in
an acceptable range.

Therefore, in the aspect of accounting cost analysis,
cloud computing technology can be used to collect inter-
nal and external accounting service system data, deal
with the problem of enterprise accounting service data
storage, and improve the fault tolerance rate of data.

Research status

The intermediate data fault-tolerant method of cloud
computing accounting service platform supporting cost-
benefit analysis is the key content of this study. The core
content is to deal with the fault-tolerant method. At pre-
sent, the research on fault-tolerant methods in the cloud
computing storage process is still in its infancy, and rel-
evant researchers use coding and decoding technology to
deal with the fault-tolerant problem in cloud computing.
That is to say, the relevant encoding format is set when
the data is transmitted to cloud computing, and the rele-
vant decoding format is used for decoding when the data
is output [8]. This process can not fundamentally deal
with the occurrence of fault tolerance problems. Even if
the data are encoded, it can not solve the problem of data
loss caused by server interruption. Relevant researchers
have also designed erasure code fault-tolerant methods
in distributed storage systems, mainly to correct and
supplement data after data loss caused by server inter-
ruption, and to achieve data repair through the judg-
ment of experienced personnel or the calculation of data
correction probability [9]. But the final data obtained in
this process can not be fully obtained. It also has certain
subjectivity. Relevant personnel also divide the data input
of cloud computing into three stages, namely, the initial
stage, the intermediate stage, and the end-stage. It car-
ries out the data input protection mechanism according
to the characteristics of the data volume and the stage
characteristics of different stages, and predicts the time
when the server may have problems through empirical
formulas. When the server problem is repaired, the data
input is continued [10]. However, due to the uncertainty
of server failure, the data corruption caused by cloud
computing cannot be effectively dealt with.

With the deepening of research, some researchers have
proposed a kind of recursive data center network fault-
tolerant method, which automatically classifies data in
the process of data input, inputs different types of data
in batches, and timely processes and repairs according
to different types of data if data loss occurs [11]. This
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method does not fundamentally solve the problem of
intermediate data generated in the process of cloud com-
puting operation, nor does it propose a fault-tolerant
method with strong applicability. Based on the analysis
of intermediate data errors by using empirical formulas,
other researchers have established a monitoring model
to monitor the abnormal state of data input by using the
parameters generated in the process of data transmission.
When the state reaches a certain abnormal peak, the data
input will be stopped immediately. The whole process
of cloud computing transmission will be checked and
evaluated to deal with potential problems in time. How-
ever, this method does not deal with intermediate data or
repair intermediate data, but only establishes a monitor-
ing and analysis model to judge the occurrence of poten-
tial risks in time, which has some limitations [12].

At the same time, with the development of the econ-
omy, the research on cost-benefit analysis is also on the
rise. Relevant researchers combine cost-benefit analysis
with machine learning algorithms and use data mining
ideas to mine the rules of cost-benefit analysis to pro-
vide auxiliary support for decision-making [13]. Some
relevant researchers establish statistical curves based on
cost-benefit data and establish analytical models based
on the rules found in the statistical process [14]. It can
be seen that the combination of cost-benefit analysis and
computer means has become a major research trend.

Through in-depth combing of the current research sta-
tus, it can be found that the recursive data center network
fault tolerance method and coding and decoding technol-
ogy are widely used in cloud computing. But the recur-
sive data center network fault tolerance method can not
deal with the fault tolerance problem well. The recursive
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way is easy to affect the accuracy of the fault tolerance
process, and the application of coding and decoding
technology is simple. But the process is cumbersome.

To sum up, through the summary and analysis of the
research status of cost-benefit analysis and cloud com-
puting fault-tolerant methods, we can know that the
research of intermediate data fault-tolerant methods of
cloud computing accounting service platform support-
ing cost-benefit analysis is feasible. Therefore, through
the understanding of accounting cost analysis, this study
uses the network environment of accounting service plat-
form to collect data from internal and external account-
ing service systems, transmit them to the data warehouse
of data processing and storage layer for storage, and then
construct a fault-tolerant model of intermediate data,
which is solved by ant colony algorithm to analyze the
cost-benefit and other accounting services. The interac-
tive interface with the user is output so that the platform
has higher intermediate data fault-tolerant efficiency.

Cloud computing accounting service platform
intermediate data fault tolerance method
Cloud computing accounting service platform design
In this study, the cloud computing accounting service
platform is firstly constructed. The platform architecture
mainly includes data acquisition layer, data processing
and storage layer and data output and display layer. In the
process of platform operation, big data tagging and plat-
form security mechanism are used. The platform archi-
tecture is shown in Fig. 1.

In Fig.1, since the platform in this paper is built based
on the cloud computing model, the network environ-
ment is provided by the cloud service provider. In the

Man-machine interface
Data output A
display layer Multidimensional Multidimensional
reporting tool analysis tool
A
Method Model knowledge
Data hbraryf library base
processing Fault tolerant Cost A Security
storage layer processing of benefit data ey
P intermediate . warehouse
Standardization of data analysis
accounting big -
data Data [ Data cleaning, data extraction, data processing
o < — o
acquisition |[ Enterprise internal | [ Remote external Accounting
layer accounting accounting information
business business resource
management management management
system system system

| Cloud service providers

Fig. 1 Cloud computing accounting service platform architecture
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data acquisition layer, the platform obtains accounting
business data through different departments within the
enterprise and external networks, including enterprise
operating costs, industry development data and other
information, and uniformly cleans these data and stores
them in the data processing and storage layer, which calls
the collected data to analyze the transaction costs and
benefits of the enterprise. A fault-tolerant model of inter-
mediate data is constructed to carry out fault-tolerant
processing on the intermediate data generated in the pro-
cess of analyzing the cost and benefit of the cloud com-
puting accounting service platform and other accounting
services, and then the processed data is integrated and
stored in different databases; in the data output display
layer, the processed enterprise transaction accounting
service data is provided to users through different func-
tional modules.

After the fault-tolerant processing, the processed data
is integrated and stored in different databases. In the data
output display layer, the processed enterprise transaction
accounting service data is provided to users through dif-
ferent functional modules to achieve better application
results.

The accounting cost-benefit analysis

The accounting audit transaction cost analysis

The analysis of accounting and auditing transaction costs
is mainly the benefit analysis of enterprise transaction
costs. Through the transaction data obtained from the
internal accounting transaction management system of
the enterprise, the internal friction of enterprise cost is
deeply analyzed from the aspects of negotiation, adop-
tion, coordination and supervision cost of enterprise
transaction. The analysis mainly includes negotiation
cost, adoption cost, coordination cost and supervision
cost.

(1) Negotiation Cost: This cost refers to the cost that
the enterprise needs to pay when signing the con-
tract, that is, the cost of manpower and material
resources consumed by both enterprises in the
negotiation stage before the transaction [15]. At the
same time, in the contract agreement, the transac-
tion timeliness, service quality, incentive clauses
and corresponding punishment strategies of both
enterprises need corresponding negotiation costs.

(2) Adoption Cost: When the enterprise completes the
negotiation, it needs to make preparations for start-
ing a new business, which is the adoption cost.

(3) Coordination Cost: This cost is mainly the com-
munication and coordination cost during the
implementation of the contract. In the process of
enterprise projects, due to the diversity of market
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demand and the variability of the future, the con-
tracts signed between enterprises will be affected
by many factors [16], which will lead to accidents in
the process of cooperation. Therefore, enterprises
need to coordinate accordingly and renegotiate the
contents of the contracts to generate new transac-
tion costs, which constitute coordination costs.

(4) Monitoring Cost: The cost is the cost of preven-
tive measures taken by the enterprise to prevent
unexpected events in project contracts. Under
normal circumstances, during the process of the
project, the staff may seek personal gains, which
may damage the interests of the enterprise [17].
In most cases, there will be information asymme-
try between enterprises, leading to deviations in
the contract behavior. Therefore, it is necessary to
strengthen the supervision of the contract execu-
tion process, thus forming supervision costs.

To sum up, through the analysis of negotiation cost,
adoption cost and supervision cost, we can find that
accounting transaction cost will accumulate a large
amount of data, and the data is important. Thus, a better
storage platform is needed to ensure the availability and
storage of information.

Analysis of direct cost, indirect cost and total cost-benefit

of investment

According to the above accounting audit transaction cost
analysis, assuming that without considering the unex-
pected losses, the cost-benefit of enterprise contract
transaction is calculated by Formula (1):

n
C=> ci% (1)
k=1

In Formula (1), C represents the cost-effectiveness. K
represents the number of contracts. c}; and xz represent
the transaction cost and the audit cost respectively. It can
be seen that there is a positive correlation between the
enterprise transaction and cost. The more transactions
an enterprise has, the higher the cost will be, and the
higher the enterprise benefit will be [18].

Design of the fault tolerance method for intermediate data
Build the fault tolerant model of intermediate data

In the process of cost-benefit analysis and execution
of other accounting service tasks in cloud computing
accounting service platform, due to the large amount of
data, massive intermediate data will be generated, which
also has a high importance. Due to the uncertainty of
cloud computing environment, it is easy to have a low
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fault tolerance rate. Therefore, this study introduces
dynamic fault-tolerant technology in the design of cloud
computing accounting service platform.

An effective intermediate data fault-tolerant model
requires some assumptions, which are as follows:

(1) If some accounting service node in the cloud
computing accounting service platform has inter-
mediate data, the accounting service data can be
obtained in real time, and the intermediate data
information generated by the accounting service
can be broadcast to other nodes in the platform.

(2) Under the isolation protection mechanism of the
cloud computing account service platform, when
the intermediate data appears on an accounting
service node, the same intermediate data does not
appear on other accounting service node.

(3) If an accounting service node has intermediate data
and cannot execute the task normally, it can con-
tinue to execute the task through other alternative
operations.

(4) The real-time task cycle is equal to the time limit.

Based on the above assumptions, the following inter-
mediate data fault-tolerant model is constructed: in order
to complete the accounting service task of the cloud com-
puting accounting service platform, it is necessary to
ensure the maximum tolerance of the intermediate data
generated by the platform accounting service within the
corresponding time limit. When the intermediate data

Input task set and
processor set

Initialize the task set and enter the
period, execution time, and processor
parameters for each task set

Is the number of processors
below the minimum?

Assign tasks to
appropriate processors

Fig. 2 Intermediate data fault tolerance model of the specific flow

Page 5 of 10

appears in the cloud computing accounting service plat-
form, the data can be reasonably divided into various
processors.

Assume that the accounting service task set of cloud
computing accounting service platform with # cycles is:

(2)

The accounting service tasks in S can be reasonably
allocated to m processors. The accounting service tasks
can be described as s;=(A4;,B)). In it, A; represents the
fastest execution time and B, represents the deadline. In
S, each accounting service task contains four elements,
namely, constituent cycle, time limit, basic version and
minor version. Figure 2 is used to represent the specific
flow of the intermediate data fault tolerance model.

When there is intermediate data in the cloud comput-
ing accounting service platform, the platform will open
the sub-version of the task and express the implementa-
tion in the following form:

Ro [Y S <d0
T\Y+f(s) >d, 1

S = {Slist .. -’S}’l}

(3)

In Formula (3), “0” indicates that the task is not exe-
cuted; and “1” indicates that the task is executed. The
completion time of the minor version task is represented
by Y. Periodic tasks are represented by s; whose execution
time is f{s;). Task deadlines are represented by d.

The design of cloud computing accounting service
platform can enhance the reliability of the platform. But

Assign the minor version
task to the processor

Does the original version task exist
in the processor?
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it will lead to the occupation of platform data and cause
redundancy. In this regard, after obtaining the intermedi-
ate data of tasks, it is necessary to eliminate the second-
ary version tasks immediately to avoid occupying the
platform space.

Intermediate data fault tolerance technology based

on the ant colony algorithm

When performing the accounting service task, each data
has set corresponding parameters, such as bandwidth,
current load, etc., which can be used to calculate the ini-
tial pheromone value. Assume that the combination of
each data i and the accounting service task j is PV, and
the initial pheromone value can be calculated by Formula

(4):

Sj G

PV, =
Y bandwnﬁhi+_AﬂPSﬁ1——Load0 )

In Formula (4), the size of the given accounting service
task j is described by S;. The bandwidth available for data i
is described by bandwidth;. The CPU time occupied dur-
ing the execution of accounting service task j is described
by C;. The processor speed is described by MIPS, The cur-
rent load of data i is described by Load,.

The initial pheromone value is allocated at the begin-
ning of the algorithm and then used as the data phero-
mone value. Calculate the initial pheromone value
between each data and the accounting service task, and
save the calculated results in the PV matrix, as shown in
Formula (5):

PVl,l Pvl,z Pvl,n—l Plen
PV,, PV,, PV 4
p o 21 2,2 2,n—1 2n
V atrix PV, 11 PV, 1y PV, 1,1 PV, 1, (5)
PVm’l Pvm,z PVm,n—l Pvm:”

In Formula (5), accounting service tasks and total
number of data are represented by # and m respectively.
The logical state of ant colony topology is described by
PV, i Under one index, the colony migrates to another
index to get the best data.

If the data of the cloud computing service platform has
certain correlation in the operation process, it indicates
that if a task comes from a specific data, the accounting
service task can be assigned to all available data. Feasi-
ble accounting service task lists of data i and accounting
service task j are listed by PV, ... and displayed in each
column that can be passed by PV, ...

In each column of the matrix PV, .., the maximum
pheromone of ant colony is recognized as the most
appropriate data. When the task is assigned, the data

within the matrix PV, ;. of pheromone will update the
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global pheromone according to the formula (6) in order
to reduce the amount of current pheromone of data
acquisition. Make the next ant colony not be attracted
to the current data and be able to continue to search for
other data:

ni=0—=p)-1+p-Vr (6)

In Formula (6), the pheromone quantity in the data is
represented by 7; 7;=1/L,,, and L, is the length of
the global optimal route. If 7,;=0, which indicates that
the global optimal route is not obtained. When m and n
are taken as data and task respectively, their dynamically
controllable evaporation rate is represented by p and cal-
culated by formula (7):

911
p= {(") } ?)
m

When the accounting service task has completed its
assignment, the previously assigned task can be executed
again. If the task cannot be completed well in the process
of service allocation, the stored checkpoint needs to be
submitted again, and the information obtained needs to
be analyzed for the current task record. This data is used
as the updated data.

For each checkpoint, the pheromone can be used to
reduce its historical record, and a new round of local
pheromone can be updated by using formula (8) so that
the pheromone value can be reduced as much as possible.
When the task is successfully executed, the semaphore
will be reduced accordingly. If the task is not successfully
executed, the semaphore will be in an abnormal reduc-
tion state:

T =1 —p) 1+ p - 0(E) (8)

The calculation process of the ant colony algorithm is
realized through the following steps:

Step 1: Initialize parameters: configure all param-
eters, use formula (4) to calculate the initial phero-
mone value, create an independent ant colony for
each task, and select the data with the highest initial
pheromone in the first iteration.

Step 2: Start the loop: obtain the most suitable data
according to the ant colony algorithm theory, send
out the accounting service task submission signal,
update the global pheromone by using the formula
(6), and analyze whether to implement the task. If
the accounting service task is completed, end it. If
not, continue to analyze the execution status of the
accounting service tasks. If the accounting service
task is executed successfully, that is, the storage
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checkpoint, the new success count is added, and
the local pheromone value is updated according to
Formula (4)-Formula (8). And if that account ser-
vice task fails to be execute, retrieve the check point
at the tail end, then resubmit, add a failure count,
update the local pheromone by using a formula (8),
and return to the step (2) after updating until the
accounting service task which fails to be executed
does not occur.

Step 3: Task completion: When there is no account-
ing service task with execution failure, complete the
operation and terminate the execution.

Experimental analysis

Experiment description

CloudSim3.0, a cloud computing simulation platform, is
selected to construct a cloud computing accounting ser-
vice platform. The selected data is the transaction cost of
an enterprise in the accounting service platform, and the
data type is mainly structured data. Using the functions
of DataCenter, Cloudlet and VM in CloudSim to simu-
late the network data in the cloud computing account-
ing service platform, the task and virtual machine are
constructed. The platform simulation environment is
designed.

At the same time, through the previous literature
review, we can see that the more commonly used meth-
ods are erasure code fault-tolerant method and a kind
of recursive data center network fault-tolerant uni-
cast method. Therefore, in the experimental analysis,
the transaction cost data of enterprises in the account-
ing service platform was used to compare and analyze
the method proposed in this study. Besides, the erasure
code fault-tolerant method and the fault-tolerant unicast
method were also adopted.

Experiment process

The transaction cost of an enterprise in the simulated
cloud computing accounting service platform is analyzed.
The change of the transaction cost of the enterprise
under different transaction times is analyzed. The analy-
sis results are shown in Fig. 3.

According to Fig. 3, there is a positive correlation
between the number of investments and the direct trans-
action costs of enterprises. The indirect transaction costs
and the total transaction costs of enterprises are rising in a
curve. From this, we can see that the method proposed in
this study can effectively analyze the cost expenditure of
enterprise transactions, and the analysis results are clear.

The transaction benefit of an enterprise in the simu-
lated cloud computing accounting service platform is
analyzed. The analysis results are shown in Fig. 4.
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According to Fig. 4, there is a positive correlation
between the number of transactions and the differ-
ent benefits of enterprises. Among them, the marginal
benefit of enterprise transaction is always the low-
est, while the average benefit of transaction is slightly
higher than the marginal benefit. The total benefit of
enterprise transaction is always the highest, and the
rising range of the three benefits is more balanced,
which shows that the application of this method can
reasonably analyze the benefits produced by enterprise
transaction.

By analyzing the number of accounting service tasks
and the number of intermediate data, the intermediate
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Table 1 Average success rate analysis of this method
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Number of accounting service

Intermediate data quantity BandwidthB/S

The number of machines per Average

tasks data success rate
1%
100 10 5000 1 98.6
200 20 5000 1 984
300 30 5000 1 98.1
400 40 5000 1 97.8
500 50 5000 1 976
600 60 5000 1 97.2
700 70 5000 1 96.5
800 80 5000 1 96.2
900 90 5000 1 954
1000 100 5000 1 95.1
1100 110 5000 1 944

data fault-tolerant success rate of this method is shown
in Table 1.

It can be seen from Table 1 that with the gradual
increase of the number of accounting service tasks and
the number of intermediate data, the fault-tolerant suc-
cess rate of the method in this paper for intermedi-
ate data also decreases. However, when the number of
accounting service tasks reaches 1100 and that of inter-
mediate data reaches 110, the fault-tolerant success rate
proposed in this study still remains above 90%. It can be
explained that this study can achieve intermediate data
fault tolerance in a higher degree.

Compare the three methods and analyze the data avail-
ability under different data nodes after applying the three
fault-tolerant methods. The analysis results are shown in
Fig. 5.

It can be seen from Fig. 5 that when the number of data
nodes gradually increases, the data availability probability

Data availability
probability

0.92 | —f— Method in the paper
__eo— Errortolerant method of erasure
0.90 code
—o— Fault-tolerant unicast method
0.88 : : : : : >
2 4 6 8 10 12 14

Number of data nodes per node

Fig. 5 Data availability comparison

of the three methods also changes. Among them, the
data availability probability of the error-correcting code
fault-tolerant method decreases due to the influence
of the number of nodes, and finally reaches 0.92, which
indicates that the data fault-tolerant performance of this
method is poor. The data available probability becomes
lower after fault-tolerant processing. Although the
data availability probability of the fault-tolerant unicast
method increases, it is still lower than that of the method
proposed in this study. The highest data availability
probability of the method proposed in this study is 0.98,
which indicates that the data availability of this method is
higher after the fault-tolerant processing.

Analyze the performance ratio of the two operations of
the method in this paper when reading and writing data
to verify the fault tolerance of the method in this paper
for intermediate data during data processing. The analy-
sis results are shown in Fig. 6.

2.0

18 | —— Read operation
—e—  Write operation

Operating performance ratio/
times

p
»
6

0 1 2 3 4 5
Access request size /KB

Fig. 6 Read/write operation performance ratio
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It can be seen from Fig. 6 that for different access
request sizes, the performance ratios of the read opera-
tion and the write operation are almost the same, which
indicates that after the intermediate data fault tolerance
processing is performed by applying the method in this
paper, the data of the read operation and the write opera-
tion almost do not change greatly. The intermediate data
fault tolerance can be reasonably completed.

Compare the three methods and analyze the read and
write loads after data fault tolerance processing by differ-
ent methods. The analysis results are shown in Fig. 7.

It can be seen from Fig. 7 that under different numbers
of disks, the read-write loads of different methods are
also different. Among them, the read-write load of the
error-correcting code fault-tolerant method increases the
most, indicating that the application of this method for
fault-tolerant processing will rapidly increase the burden
on the CPU, but the read-write load of this method is
still lower than that of the fault-tolerant unicast method.
However, this method always maintains the highest load,
while the method proposed in this study has a lower
read-write load, which shows that this method has a
lower load when reading and writing data after the fault-
tolerant processing. It can speed up the speed of data
reading and writing.

Conclusion

This paper mainly studies the intermediate data fault-
tolerant method of cloud computing accounting service
platform of supporting cost-benefit analysis. The paper
constructs a cloud computing accounting service plat-
form for enterprises, in which the cost-benefit of enter-
prise transactions is reasonably analyzed. Through the
comparative study with the current mainstream applica-
tion methods, using the transaction cost of an enterprise

A Method in the paper
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—— Fault-tolerant unicast
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160

120

Read and write load

80

40

0 5 10 15 20 25 30
Number of disks per disk

Fig. 7 Read/write Load Analysis

Page 9 of 10

in the accounting service platform to verify and analyze.
The main conclusions are as follows:

(1) Inthe process of research, the fault-tolerant method
of intermediate data is analyzed, and cloud comput-
ing is used to improve the fault-tolerant rate in the
application process of accounting service platform.

(2) By comparing the method proposed in this study
with the error-correcting coding method and the
fault-tolerant unicast method commonly used
in current applications, it can be verified that this
method is reasonable, and the fault-tolerant effi-
ciency is better than other methods;

In the future research, we can continue to optimize the
current method to achieve a variety of data analysis and
fault tolerance of cloud computing accounting service
platform.
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