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In order to improve the ability of accounting data analysis and statistics, a method of constructing modern
accounting data analysis platform based on industrial cloud computing is proposed. The time series model of
modern accounting data analysis is constructed by using block bit sequence analysis method, and the association
rule characteristic quantity of accounting data is extracted. Combined with cloud computing technology, the
modern accounting data analysis platform is constructed, and the fuzzy C-means clustering algorithm is used to
realize the clustering of modern accounting data, which can improve the ability of parallel computing and
statistical analysis of accounting data. The simulation results show that the intelligent data analysis platform
designed makes the statistical analysis ability of accounting data better and the parallel computing efficiency
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1 Introduction

Although the wireless sensor networks have been pro-
posed, studied, and developed for more than a decade of
years, there are still a lot of challenging issues especially
in various industrial scenarios. Modern accounting intel-
ligent analysis technology has gradually integrated with
industrial wireless sensors and cloud computing. The de-
velopment of modern accounting promotes the develop-
ment of Chinese finance; with the rapid development of
economy, it is necessary to introduce the method of
modern accounting statistics and analysis, through the
use of market economy and finance to carry out cur-
rency settlement and fund fusion. China’s economy and
finance are gradually moving towards the world; under
the new fair value system, modern accounting data ana-
lysis platform based on cloud computing technology
should be established to improve the ability of parallel
computing and statistical analysis of modern accounting
data [1].
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Accounting data has its own characteristics; account-
ing data can be divided into many kinds. Generally
speaking, there are external data that can be shared by
external personnel of the enterprise, and also, data are
reported internally. These data are often related to the
business secrets of the enterprise. It cannot be shared by
people outside the enterprise. These data often contain
some laws and opportunities; with the development of
big data and cloud computing, these data can be classi-
fied to calculate and analyze or to obtain the relevant in-
formation for the development of enterprises with
comprehensive analysis [2], in order to better serve the
enterprise’s decision-making. In the daily activities of en-
terprises, there will be a large number of customer data,
which reflect the customers in a period of time, the flow
of funds, the size of the amount of funds, and so on.
These data are often used in enterprises to evaluate the
reputation of customers, to establish credit files for en-
terprises, and to screen customers [3]. Through the
summary and analysis of the above data, we can provide
a large amount of information for the enterprise’s sales
forecast, financial forecast, capital forecast, and so on
and provide effective data support for the enterprise’s
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business direction, customer evaluation, and other deci-
sions; it has a certain predictive effect for the future de-
velopment of enterprises.

In order to solve the problem of statistical analysis of
modern accounting data, this paper proposes a method of
constructing modern accounting data analysis platform
based on cloud computing technology. The time series
model of modern accounting data analysis is constructed
by using block bit sequence analysis method, and the asso-
ciation rule characteristic quantity of accounting data is ex-
tracted. Combined with cloud computing technology, the
modern accounting data analysis platform is constructed,
and the fuzzy C-means clustering method is used to realize
the clustering of modern accounting data, which can im-
prove the ability of parallel computing and statistical ana-
lysis of accounting data. Finally, the performance test is
carried out through the simulation experiment, which
shows the superior performance of this method in improv-
ing the ability of accounting data analysis.

The rest of this paper is organized as follows. Section 2
discusses the idea and feature analysis of real-time data-
base, followed by the proposed time series model of data
analysis designed in Section 3. Section 4 is cloud comput-
ing fusion of modern accounting data. Section 5 shows
the intelligent data analysis process and algorithm imple-
mentation. Section 6 is simulation experiment and result
analysis, and Section 6 summarizes the whole paper.

2 The idea and feature analysis of real-time
database
The accounting data analysis platform should serve the en-
terprise. This service involves many aspects. It employs
thousands of people in the enterprise to design and develop
new products until the sales management of the vast sales
staff [4]. The economic activities of an enterprise are re-
lated to the interests of many sectors in the society, such as
customers, supply units, workers, lenders, shareholders,
and governments at all levels that have jurisdiction over
their business directly. How modern enterprises can plan,
coordinate, and control how many aspects of their eco-
nomic activities provides information to the people and in-
stitutions concerned with its economic activities, which
will affect the survival and development of the enterprise,
and the accounting data analysis platform plays an ex-
tremely important role in the completion of these work [5].
The influence of the development of information technol-
ogy on the social and economic environment makes the
transmission of information more fast; the price, exchange
rate, and interest rate of the commodity are more intense,
which makes the information users pay more attention to
the future information, the uncertainty information, the par-
tial information, and the emphasis on the relevance,
consistency, and timeliness of information in the informa-
tion quality. The traditional accounting information system
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cannot meet the needs of the times and cannot meet the
needs of decision-making [6]. The goal of the modern enter-
prise accounting data analysis platform which is to be rebuilt
in this paper is to meet the needs of all kinds of information
users, to realize multiple reports, and to use online real-time
operation, active acquisition, and active provision. A man-
machine interactive information use is complex, that is, first,
comply with the development needs of the accounting the-
ory and practice, give full play to the functions of the ac-
counting information system in the enterprise management
information system, and provide effective decision-making
support for the internal and external information users; sec-
ond, make full use of the results of information technology
and related theories to improve the purpose of the inte-
grated entity, the compatibility, complementarity, and hier-
archy of the integrated unit, as well as the optimization of
integration and the nonlinearity of the integrated function,
and reflect the centralization, coordination, and separation
of the system [7].

The application of the certificate of events and the appli-
cation of advanced data collection greatly enriched the
data source of the accounting information system with the
help of advanced information technology [8]. How to
achieve effective processing and application of these infor-
mation has become an urgent problem. The database
technology as the input and output of the process of data
management technology will become a powerful tool for
the storage and processing of the certificate.

To achieve a method of accounting information system
is a time delay, a single breakthrough in the traditional ac-
counting information disclosure, to provide diversified
and timely management information for decision-making.
The real-time database technology we proposed here is to
comply with the following basic thought of the break-
through time limit, breaking geographical boundaries, fast
and accurate data collection, sorting, processing, and out-
put information, taking into account the correlation be-
tween the reliability of the information and decision-
making. The essential feature of real-time database tech-
nology is to break through time constraints [9].

Therefore, the time to sum up the characteristics of
real-time database technology must meet the time of
events’ certificate data processing requirements to en-
sure the smooth operation of the real-time data in ac-
counting information system.

We use the item voucher as the information source and
the real-time database as the information carrier, and we
store all the information in the daily economic activities of
the enterprise (including the financial and non-financial
information), establish the enterprise’s accounting data-
base, and complete the collection and storage of the
source data. In this database, the accounting data can be
stored in different information states (initial, initial pro-
cessing, deep processing), different information levels
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(management control, short-term planning and compre-
hensive control [10], management decision), and different
measurement attributes (currency, non-money), in order
to generate different information according to the needs
of different decisions. In addition, with the characteristic
time mechanism of the real-time database, we can realize
the timely information collection, reflection, and process-
ing, to the establishment and operation of accounting in-
formation system based on event approach to lay the
foundation, and realize the core idea of event approach.
This database in the certificate database is the main data
source and is a combination of policies and regulations
and other auxiliary and historical reference information,
and it defines the rules of business affairs and its content
and structure as shown in Fig. 1.

The accounting data, historical reference data, policies and
regulations, and other auxiliary data are integrated in the
database. It is the main data source for enterprise certificate
library and, at the same time, the convergence of relevant in-
formation obtained through the Internet and other media
and the accumulation of historical data [11]. Finally, through
the definition of information processing rules, we export the
business information needed, which is the core support for
the construction of the accounting information system.

3 Methods

The time series model of modern accounting data analysis
is constructed by using block bit sequence analysis method.
The length of modern accounting data to be detected is de-
fined as #, and the bit sequence is E = gy, &, ..., &,. By using
the method of block bit analysis and combining with x; =
2¢;— 1 transformation, a new modern accounting data se-
quence S, =Xy + X + ... + &, is constructed, and the binomial
and % of sequence X are statistically analyzed. Further, it

S
carries out orthogonal transformation, while lim P(7"_ <z)
n

H—>00

1 o
=¢(z) = \/T—” / e*du is close to the standard normal
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distribution function [11]. The standard orthogonal items of

accounting data meet the requirements of Sgps = ‘\S/ﬁl For

statistical quantity %, by adopting the standard normal dis-

tribution characteristic, the block prediction model of mod-
ern accounting data is expressed as follows:

. | Su |
lim P| Sops = <
sy ( bs = 5F

1 /7Z 2 T 2
1-—— e 2dy + / e /2du>
\/2_ ( —oo z

2¢(z)~

In the process of economic operation, it is very im-
portant for enterprises to carry out credit rating [12]. By
using SP800-22 revla standard, the detection threshold
P value of accounting data is defined as:

Sobs
P value = 2[1-¢(Sobs)] = 2<1__/ u2/2du>

2 [T .

_ et /2d — er ( obs)
V27T J Sobs \/_ s‘”” f \/_

(2)

If P value >0.01, the measured accounting data are
considered to be random. The association rule charac-
teristic quantity of accounting data is extracted, and the
fusion of accounting data and classification is carried
out by using the methods of block analysis and test stat-
istical analysis [13].

—_

(1)

4 Cloud computing fusion of modern accounting
data

On the cloud computing platform, purchase the analyzed
data through the data platform and combine the sales data
of the enterprise itself to effectively analyze the sales pros-
pects of the enterprise products [14]. A non-overlapping
block pattern is used to divide the sequence of bits # into
N = [#] bits. The statistical value of accounting data is

Information processing
rules

Basic accounting data

Item voucher bank

Historical reference
data

Information output

A 4

Auxiliary data

Fig. 1 The structure of the accounting database
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N 2
satisfied with y2(obs) = 4M (ﬂi—l / 2) , and the degree
=1

of freedom of y*(obs) service is x> of N/2. A singular value
decomposition method is used to decompose the P value
values of the modern accounting data eigenvector matrix
rows involved in the operation as follows:

Pvalue = igamc(N/2, x*(obs)/2)
Ny

(N/Q‘) x2(obs)/2 (3)

In which, I'(N/2) = [; tN/* e dt.

First, the range detection is based on the code frequency
detection and turns the large-scale modern accounting data
analysis and calculation problem into a series of small scale

parallel computing problems [15, 16]. The binomial S,, of

the accounting data can be expressed as S,, = nir - n(1 - n),
S, _ nm—n(1-m)
nT
mal distribution function, and the detection of modern ac-
counting data is obtained [17-19]. The results of statistical

ni-n(1-1) <2)

the test statistics is close to the standard nor-

analysis meet the sparse matrix lim P(
N—o0

1 )
=¢(z) = \/T_n / e /2dy for the analysis of modern ac-

counting data by L, the singular value decomposition L = U
+S % C is carried out, and the correlation fusion method is
used to obtain the frequency of the detection range of the
accounting data:
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n
o= —
)
n
rp = —
16
{ n (4)
rs = 5
Ti max = 2L’ max+2

Therefore, in the linear subspace of finite field, using 0
or 1 run detection, in the cloud computing platform, the
cost of parallel computing of accounting data can be
expressed as Sum, = g—zimﬁ, imax is the length of the
longest run, and modern accounting number is the length
of the longest run [20, 21]. According to the total number

of runs to meet the Z

= gimax-l . the longest run
length is i;,,,,,» modern accounting data detection frequency
i$ Fimao and sequence length 7 should meet % = 2/™1

i max»> Vimax = 1, OF Fimax = 2.The total cost of modern ac-
counting data cloud computing is Vpigea = Sumigea = 2

n n—

2i max+1

~ 10~

Sum,

N
z 5 The modern account-

nr-n(1-n

ing data test statistics ) have the following forms:

2n(1-7)[nm-n(1-m)]
2+/nr(1-1)
:411712(1—71)—21171(1—71) _ Vu-2nn(1-m)

2y/nn(1-1) 2y/nm(1-m)

ni-n(1-1)

=

(5)

47

n ————

Bit sequence to be identified

Block with M length
2 block; block, blocky
Intrablock bit occurrence probability
ﬁ Ty ) TN
7 T~ _Random extractiomaf
Y N T m data-——————-—A
T ) IN | T e | T rdm

Fig. 2 Cloud computing implementation process of modern accounting data
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Table 1 Experimental data

Modern accounting data sample n m Type

Sample 1 10,000 20 Double
Sample 2 20,000 40 Double
Sample 3 30,000 60 Double
Sample 4 50,000 70 Double
Sample 5 80,000 90 Double
Sample 6 100,000 100 Double

To sum up, the statistics of modern accounting data

V,—2nn(1-m) . .
() from the standard normal distribu-

tion function [22, 23]. The statistical threshold values P
value for modern accounting data are:

()

Run,, =

P value = 2[1-¢(Run,)] = erfc

Vn—2nﬂ(1—n)>

2v/2nm(1-1) (6)

o

In order to solve the problem of block length value se-
lection, the information entropy theory is introduced
into the block length candidate value of modern ac-
counting data. In the process of characteristic decom-
position of modern accounting data, the matrix X(i) is
divided into p(i) submatrices with Nj; x m size, and the

probability distribution can be expressed as [ﬂ

. |:x1 X2 ... XN
py Py - PN
ern accounting data cloud computing fusion processing.

} , from this realization to the mod-

5 Intelligent data analysis process and algorithm
implementation
Consider the case of rank loss, if the block set (N{(i) mod

L) < m, conversely, p(i) = L%’)J Under the condition that

the parallel computation of modern accounting numbers
satisfies the condition of uniform convergence, there are:
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Njn =Np=-"=N;pp-1=1L;
Ny, = N(i)-(p(i)-1)L.

A singular value decomposition method is adopted to
perform fuzzy C-means clustering processing on modern
session count data, cloud computing analysis of modern ac-
counting data is realized, and the realization steps are ob-
tained as follows:

Step 0: Initializing statistical characteristics of modern
accounting data M = 20;

Step 1: The length of R modern accounting data
sequence is obtained as L,;,, and the maximum length
of block length of modern accounting data is defined
as: Mpax = LLLz“j

Step 2: While M < M., then BLOCK;; = (block;,

block;, blockgs, ..., block. e, ).
il 5]

Step 3: The occurrence probability of bit BLOCKj s,
BLOCK,,4, BLOCKsyy, ..., BLOCKRg,, in each block of
modern accounting data sequence S is calculated
separately, and the probability of occurrence of bit 714y,
Tt Tappr - TR i €ach block of modern accounting
data sequence of item i is obtained [22, 23].

Step 4: The probability of occurrence of the elements
in the statistical time series X = (1, %2, %3, ..., Xa14+1)

= (0,7;,%---1) of modern accounting data is
calculated and as 75, opr, Tapp - Trar the detection
o[ X 0o 4 - 1
statistic is = .
P Pi Po - P

Step 5: Calculate the statistics of modern
accounting data under the condition that the block

length is M, and make Hp(X) =
R M+l

- Z szj* log(Pi/)
=1 j=1

R : .
Step 6: Go back to step 2, get the output entropy Hoo(
X),Hxn(X), ..., Hu,, (X).

4
g
z2f f
2
=
g
<
0r
2 ! ! ! !
0 0.2 0.4 0.6 0.8 1
Data scale/Gbit
Fig. 3 Time domain map of original accounting data
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Fig. 4 Accuracy rate
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Step 7: If AH,(X) > 0, determine the threshold of the
block length candidate.

The fuzzy C-means clustering method is used to realize
the clustering of modern accounting data [24], and the par-
allel computing and statistical analysis ability of accounting
data is improved. The flow chart is shown in Fig. 2.

6 Results and discussion
In order to test the performance of this method in the im-
plementation of cloud computing and statistical analysis of

modern accounting data, the simulation experiment was
carried out. The experiment was designed with Matlab 7,
the CPU was Intel Core™ i7-2600 @ 3.40 GHz, the statis-
tical sample set of accounting data was 2000, and the test
sample was tested. The scale is 100, the block length is
2.15, and the detection threshold is 0.23. The scale statis-
tics of the experimental data are shown in Table 1.
According to the above simulation environment and
parameter setting, the cloud computing and statistical
analysis of modern accounting data are carried out, and
the original accounting data sampling time domain

Spegtral characteristic quantity/V

—

Fig. 5 Cloud computing fusion of accounting data

20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48 50 52 54 58 58 60

Block length/Kbit

1t
';s;:\\\ ‘ '

v;r—r—*——“r‘v,’o




Ting and Liu EURASIP Journal on Wireless Communications and Networking

(2020) 2020:28 Page 7 of 8

55

50

45

Average energy per bit ud/bit

40

1
20 25 30 35

Fig. 6 Average energy per bit
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waveform is shown in Fig. 3. The accuracy rate of intelli-
gent data analysis based on industrial cloud computing
platform is shown in Fig. 4.

The feature extraction and statistical analysis of the mod-
ern accounting data shown in Fig. 3 are carried out, the
maximum association rule exponent spectrum of the mod-
ern accounting data flow model is calculated, and the fea-
ture statistical analysis is carried out. The result of cloud
computing fusion of accounting data is shown in Fig. 5.

Figure 6 shows the average energy consumption per
bit for different block lengths. Figure 7 is the average

energy consumption for different block lengths. It is
clearly evident from Fig. 6 that the average energy per
bit increases with the increase of block length.

Through the above experimental results, it can be ob-
served that the parallel computing ability is better and the
computing efficiency is higher by using the method of this
paper to process the accounting data in cloud computing.

7 Conclusions
In this paper, a method of constructing modern accounting
data analysis platform based on cloud computing technology

~

Fig. 7 Average energy consumption
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is proposed. The time series model of modern accounting
data analysis is constructed by using block bit sequence ana-
lysis method, and the association rule characteristic quantity
of accounting data is extracted. Combined with cloud com-
puting technology, the modern accounting data analysis
platform is constructed, and the fuzzy C-means clustering
method is used to realize the clustering of modern account-
ing data, which can improve the ability of parallel computing
and statistical analysis of accounting data. The simulation
results show that the intelligent data analysis platform de-
signed makes the statistical analysis ability of accounting
data better and the parallel computing efficiency higher.
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