
 

Design of Common Data Distributed Loading in 

Marketing Real Time Cost Control System 

Libo Xu*, Jue Bo, Yonghui Han, Yuanqi Yu, Liyang Liu 

State Grid Liaoning Electric Power Co.Ltd, Shenyang, Liaoning 110005, China 
*Email: nike67242@163.com 

ABSTRACT 

Remote real-time control of cost is an important measure to improve the level of enterprise marketing management. 

The common data distributed design of marketing real-time cost control system is more intelligent and convenient. 

The distributed loading design of common data in marketing real-time cost control system can not only improve the 

transaction level of power companies, but also greatly improve the marketing efficiency of power companies and 

better serve users. In order to improve the operation effect of marketing real-time cost control system, the distributed 

loading of common data in marketing real-time cost control system is designed. This paper studies the application 

prospect of distributed loading of common data in marketing real-time cost control system, analyzes its function and 

influence, and puts forward optimization scheme, which provides reference for power enterprises to carry out cost 

control business and marketing. 
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1. INTRODUCTION 

The existing marketing real-time cost control system 

makes full use of the existing system software, hardware 

and network resources, inherits valuable data resources 

according to relevant standards and data specifications. 

According to the development trend of the future region, 

grasp the changes of internal and external environment, 

make the planning adapt to the future development, and 

flexibly meet the application requirements[1]. In order to 

meet the needs of real-time cost control business of 

electric power companies, a special investigation on 

Optimization and upgrading of distributed cost control 

is carried out, and a design method of distributed data 

loading commonly used in marketing real-time cost 

control system is proposed. Based on decentralized 

marketing, the real-time marketing cost control system 

is optimized and upgraded in real time, providing better 

service for cost control users in the whole province, 

providing concise, flexible and friendly operation 

interface, improving the working efficiency of the real-

time marketing cost control system, and facilitating the 

comprehensive management and analysis of cost control 

users[2]. Through the analysis of the data, process and 

server performance index of the existing marketing cost 

control business, this paper analyzes the problems and 

causes of the current cost control business, probes into 

the feasibility of adopting the cost control strategy in the 

distributed environment, formulates the real-time 

marketing scheme and technical scheme of the 

distributed cost control system, and analyzes the 

business structure, application structure and data 

According to the needs of cost control, the cost control 

requirements of enterprises are verified by experiments, 

and suggestions on cost control work are put forward, 

and the cost control system is optimized and 

improved[3]. Optimize and upgrade the cost control 

business, improve the customer service level of cost 

control, and provide convenient and fast service for 

users. 

2. COMMON DATA SAMPLE 

COLLECTION OF MARKETING REAL 

TIME COST CONTROL SYSTEM 

In order to collect the remote real-time cost control 

system of electric power marketing, so as to optimize 

the design of data distribution, firstly, through data 

collection, the big data sample analysis model of 

marketing real-time cost control system is established. 

The collected multi-dimensional power marketing 

remote real-time cost control database includes[4]. The 

number of storage resources of each power marketing 

remote real-time cost control information is x1,x2,...,xn. 

The structure mapping parameters of the remote cost 

Advances in Economics, Business and Management Research, volume 166

Proceedings of the 6th International Conference on Financial Innovation and

Economic Development (ICFIED 2021)

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 722



  

 

control information of electric power marketing in m-

dimension characteristic domain are collected. The 

random distribution characteristic sample set K, 

K=1,2,...,n， , fuzzy weighting coefficient is d. The 

characteristic function of the remote real-time cost 

control data of power marketing is reconstructed as a by 

piecewise fitting the control value as p, and the output 

Xi (T) of the sample sequence is obtained[5]. In the 

storage space of the remote real-time cost control data 

of the power marketing, the fuzzy comprehensive 

sequence method is used to obtain the feature extraction 

formula of the data 
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Aiming at the adaptive receiving control value s of 

the data management node in the remote real-time cost 

control management node of the power market, the 

measurement data reconstruction method is used to 

establish the feature detection and statistics[6]. 

According to the data characteristic distribution of the 

measurement data, the node is optimized, and the 

statistical analysis model of the real-time cost control is 

established, and the real-time is obtained through the 

structure model of the acquisition system Cost control 

information. Aiming at the real-time of power 

marketing, a real-time data acquisition method is 

proposed. 
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Among them: 

*( 1) ( )K N m p                （3） 

By describing the embedded dimension m of control 

information distribution of remote power marketing cost 

N, combined with the measurement of network structure 

parameters, the load balancing algorithm of remote 

power marketing cost control information is obtained as 

follows: 
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After testing the distribution parameters of the 

system, the characteristics of the real-time cost control 

information in the remote power market are extracted, 

and the detection statistical characteristics of the real-

time cost control information are obtained: 
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In this paper, a deviation detection method based 

on rough set decomposition for DC distribution 

system is proposed. 
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In order to realize the integration dimension of 

remote real-time cost control big data in power 

marketing system, the line spectrum characteristic 

quantity of remote real-time cost control information is 

extracted. 
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Among them, i i j j Sp(x y ) o(x y ) D， ， ， , 

remote real-time segmented fusion of power marketing 

cost information, information fusion output k-order 

statistics  1 1, ,hx kc    . By combining the 

distortion fusion results with the total loss of DC voltage 

harmonics, the remote real-time cost control information 

collection and grouping matching in power market are 

realized, and the adaptive matching ability of cost 

control is improved. 

3. REALIZATION OF COMMON DATA 

DISTRIBUTED LOADING IN MARKETING REAL 

TIME COST CONTROL SYSTEM 

The remote real-time cost control of power grid is to 

realize the automatic estimation of the residual power 

and cost of local power system by comparing the 

relevant information of users with the prepayment 

information, and by collecting the power consumption 

information of the user and pushing the real-time (quasi 

real-time) indication information into the electric energy 

meter, and setting the data alarm capacity and overdraft 

threshold of the marketing real-time cost control system 

In order to complete the common data distribution 

loading and recovery instructions of marketing real-time 

cost control system[7-9]. At the business level, data 

distribution loading refines, abstracts and summarizes 

the core business of marketing remote real-time cost 

control application, forms a comprehensive data 

distribution loading structure view commonly used in 
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marketing real-time cost control system, and provides 

important management basis for data distribution 

loading and data structure. Data distribution loading 

defines the application function of marketing real-time 

cost control system, and according to the system The 

application function forms the application view of 

marketing remote real-time cost control[10-12]. The 

marketing real-time cost control system is distributed 

and loaded to define various system components, 

integration relationships, deployment methods and 

system security assurance. Marketing distributed cost 

control system refers to the system that optimizes and 

upgrades the software distribution structure of 

marketing real-time cost control system in order to 

improve the performance of marketing type 

decentralized cost control system. In addition, the 

marketing cost control system has strong scalability. 

The application architecture design of the distributed 

cost control system fully conforms to the application 

architecture design principles and standards of State 

Grid Corporation of China. On the basis of big data 

collection of provincial companies, a set of cost control 

management system covering cost control strategy 

management, user group management, cost control 

execution exception management, electric energy 

metering service, advanced cost control application and 

cost control information generation service is 

established, which is applied in provincial company 

headquarters, local companies and grass-roots units to 

realize marketing business application. The information 

exchange of user power consumption information 

acquisition system promotes the development of cost 

control business. Based on the above structure, using 

distributed cost control system, the calculation time can 

reach 45 minutes, the average CPU utilization rate is 

50%, the average memory is 48%, and the average I / O 

is 40%. The degree of hardware automation is greatly 

improved, and the computing speed can reach 20 

million users per hour. For the cost control system, 24 

million users need to be divided into five concentrators, 

one for five days and one for one day, with an average 

of 5 million units per day and 1.2 million units per hour. 

After 4-5 hours of calculation. Using the distributed cost 

control system, 24 million users only need to calculate 

the cost once a day, and the time is 1-1.5 hours, 20 

million per hour. In order to make the remote real-time 

cost control data set of power market obtain limited data 

distribution, the distribution function f (Y1, Y2,...) is 

used ）To represent the joint distribution function in the 

feature space. Then the calculation results are as follows: 

 
1 2, . , , ,/ , , , , , , , , ,

i ii i i i j f j f i i n f n fp f d d N T O O T T O O 

（8）
 

In the model, Ti is the eigenvalue of remote real-

time cost control information of power marketing 

system. By using the key feature detection and query 

method based on big data, the fitness function of cost 

control information < OJ, 1, OJ, f >, Ti * {T1, T2, T31, 

T32}, OJ, F1, F, OJ, FN is the fitness function of cost 

control big data of remote power marketing. The EST 

independent regional template function NIJ < m is 

obtained. By using fuzzy region and fuzzy technology, 

the information fusion characteristic quantity Xi, Yi of 

power marketing remote real-time cost control is 

obtained. The optimal H2 characteristic solution is: 
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In the above formula, L1, L2 and LSI represent the 

adaptive grouping matching fusion feature under RX (τ) 

boundary conditions, which are suitable for real-time 

cost control big data processing in remote power market. 

On this basis, by constructing the information fusion 

model constrained by association rules, the real-time big 

data samples in the process of remote power marketing 

are located, and the real-time big data query is carried 

out to obtain the optimal control law 

        1 1 2 2, , , , , , , , ,i i i lT x y x y x y x y

（10）
 

On this basis, comprehensive scheduling method 

query and adaptive scheduling are adopted to realize the 

analysis of big data of remote real-time cost control of 

power marketing, and improve the management ability 

of remote real-time cost control. The fuzzy partition 

method is applied to the automatic clustering analysis of 

cost control information of remote power marketing, 

and the fuzzy fitting degree is obtained 
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Combined with the statistical analysis method of 

voltage deviation and voltage sag, an adaptive 

scheduling method suitable for spatial distribution of 

real-time cost control information in remote power 

market is proposed. Aiming at the problem of 

information fusion in remote real-time detection of 

power market, a feature point detection model based on 

big data is proposed. 

1
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（12）
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On the basis of this model, the fuzzy information 

feature detection method is applied to the power 

marketing remote real-time big data feature detection 

and extraction, which improves the ability of big data 

fusion and real-time control. The original cost control 

system uses the traditional data warehouse storage 

mode, which can not effectively store the growing 

business data. With the development of Commerce, the 

amount of data is increasing, the application is more and 
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more complex, and the requirement of data processing is 

also higher and higher. However, data warehouse can 

not be linear expansion, difficult to manage, high cost, 

expansion pressure, low efficiency. Based on this, we 

further optimize the distributed loading method, use 

HbAS database for distributed cost control, and 

establish a high reliability, high performance, column 

oriented and highly scalable HDFS distributed column 

storage system to expand additional cheap commercial 

servers without downtime maintenance. Through the 

cost sharing control mode, users can enjoy more perfect 

and in place services, comprehensively improve the 

power supply service level of power supply enterprises, 

achieve fair treatment for different customers, 

effectively improve the efficiency of common data 

distribution loading of marketing real-time cost control 

system, and provide more convenient and superior 

power consumption conditions for users. After the 

electricity user pays the electricity fee every month, the 

traditional payment method will lead to the default of 

the power user, and even cause the contradiction 

between the power supplier and the user. In the common 

data distribution loading mode of marketing real-time 

cost control system, the system can effectively send 

arrears reminder to users, and realize the monitoring of 

arrears shutdown mode to users, so as to prevent arrears 

shutdown problems. Strengthen the practical application 

of remote power consumption control system, better 

adapt to the construction and development of modern 

smart grid, reduce the difficulty of smart meter 

measurement and monitoring, and promote the further 

development of power grid enterprises. 

4. ANALYSIS OF EXPERIMENTAL 

RESULTS 

In the experimental work, the server side of the 

system adopts the network server deployment 

architecture, and uses the server hardware of the 

company's information room to build a set of hardware 

support system for network service publishing and data 

storage. In terms of function realization, the marketing 

real-time cost control analysis system adopts the 

distributed research and development technology based 

on Java Web, and provides the following configuration 

for the development platform by using MyEclipse-E 

environment: Java EE 7, J2EE platform version. The 

development tool uses MyEclipse version 15.0. The 

programming language is java language and JSP script 

language. The web design tool is Dreamweaver v8.0. 

SM framework tool, spring4.2, springmvc4.2, 

mybatis3.2, web service publishing tool. The database is 

oracle11 G. The table lists the hardware configuration of 

application server host and database server host selected 

by system server. Based on this, the experimental 

environment parameters are standardized as follows: 

 

Table 1 Experimental parameter setting 

equipment performance parameter 

Processor 

selection 

Intel i7 dual core 3 3GHz server 

version 

Memory chip DDR3 dual channel 16GB chip 

operating system Windows Server 2008 version 

The selected customer test host uses the PC 

deployed in the company. Using web browser software 

to realize the host access to system functions. The cost 

calculation results of distributed cost control system and 

market system are compared to verify the correctness of 

the cost calculation method, and the results are applied 

to the cost calculation strategy. Contrast content: 

1) The measurement process is divided into two 

stages: the first stage measures the electricity charges of 

the original load control system in the charge control 

system and corresponds to the market system; the 

second stage measures the electricity charges of 

residents and low-voltage users in the cost control 

system and corresponds to the market system 

2) The quantitative comparison test is synchronized 

with the functional test of the test system. 

3) The comparison method is applicable to all users 

of provincial companies and compared with the cost of 

the last two months. 

4) The trial calculation parameters of environmental 

cost control system and the allocation of pre estimation 

cost parameters by market system method. 

5) Data transmission: input market data list 

synchronously according to the cost control system, and 

conduct revolution comparison and integrity check on 

the user data and monthly meter reading data of the 

measured unit in the cost control system database. 

6) the FCO task engine calls FCO before calculating 

the cost to prepare data to verify the preparation results. 

7) With the billing function of the billing control 

system, the electricity and electricity charges can be 

charged in batches. 

8) This paper calculates the cost control system, 

compares the cost control effect of the two systems, 

analyzes the reasons for the inconsistent results, and 

forms the difference table and the reason table. 

Table 2 experimental methods and steps 

classification Selection scheme 

Technology selection 

Interface display technology: 

JSP、HTML、JavaScript、Fler 

Server development 
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technology：JDK1.5 above, 

javaee5.0 above, CC++ 

Data access technology：JDBC 

Deployment mode Provincial company deployment 

Development 

platform 

It adopts the same development 

platform as the marketing 

business system application 

system 

application server: Web logicllg 

middleware Message queuing server: Kafka 

 Distributed cache server：Redis 

Data replication 

software 

Oracle Golden Gatellg 

database Oraclellg、H Base 

operating system Linux 

FPGA and DSP logic control processing program 

are used to realize the application effect of power 

marketing cost remote real-time control and big data 

analysis system. According to the experimental results, 

FPGA and FPGA are designed DSP logic processing 

program, and its hardware debugging, real-time 

acquisition of 3000 power marketing big data are 

analyzed, through the collection and analysis of system 

data distribution, compared with the traditional method 

and the method of this paper in the process of data 

loading convergence analysis, in which, the higher the 

convergence, the better the data processing effect, 

Record and analyze the experimental results, as shown 

in the figure 1. 
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Fig. 1 Comparison of real-time performance and 

convergence 

It can be seen from the analysis chart that the 

commonly used data distribution loading method of 

marketing real-time cost control proposed in this paper 

has better convergence and relatively lower time-

consuming in the actual application process, which 

proves that the data distribution loading method has 

good real-time performance, stable and reliable work, 

and better guarantee the operation effect of marketing 

real-time cost control system. 

5. CONCLUSION 

According to the marketing cost control business 

process, data and cost control server performance 

indicators of monitoring business process under the 

current market environment, this paper studies the 

distributed deployment scheme of cost control strategy 

application execution function module, the optimization 

scheme of work order strategy of distributed cost 

control system and related statistical analysis content, 

and puts forward the common data of marketing real-

time cost control system In order to improve the 

efficiency of marketing cost control and improve the 

level of customer service. 
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