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Abstract - The constant advancement of network makes the life and work of people more high-
efficient and easier. Enterprises should make decision by scientifically and accurately analyzing 
mass data on the internet. Therefore it is urgent to establish a system which can support enterprise 
decision-making. Intelligent decision support system can integrate relevant theories such as 
management, operation, overall planning and control with behavioural science and intelligently 
support decision-making through computer equipment, technology and simulation. Based on 
complex network system, this study set data acquisition, data analysis, data mining, enterprise 
trade, performance evaluation and profit as six subsystems and set up a commercial intelligent 
decision support system. Finally simulation verification was performed on the system. The results 
demonstrated that the system had a reliability of 0.9889, suggesting the decision support system 
had a high accuracy, and the system could effectively support the decision making of enterprises. In 
conclusion, the decision support system has certain feasibility, which is worth promotion and 
application. 
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1. Introduction 
 
In nowadays society, studies concerning science and 
technology such as internet, cloud computation and 
database are developing rapidly, which has great 
impacts on the establishment of enterprises. Various 
data will be generated in the production and 
operation of enterprises, and a system which can 
extract effective information from various data can 
help enterprises make scientific decision [1].  

Decision support system is an information 
system and also an interactive computer system. It 
supports the decision of decision makers through 
man-machine conversation and graphics part based 
on database, knowledge database, model base and 
method base [2, 3].  

Intelligent control decision support system 
mainly includes man-machine interactive system, 
database system, knowledge base system and model 
base system [4]. 

Intelligent decision support system has been 
extensively applied. Fernandes et al. [5] used 
intelligent decision support system in network news 
to extract the keywords of an article and digital 
media content, then predicted the popularity of 
articles using intelligent decision support system 
and optimized article character subset which was 
easy to be modified.  

 

The average optimization gain increased for 15%, 
suggesting the intelligent decision support system 
had a preferable support for the scientific decision of 
network media. Sellak et al. [6] proposed an 
intelligent re-dss framework to plan and design 
intelligent energy management system.  

The framework provided an extensively applied 
classical re-dss, which helped project management at 
different levels make high-efficient decision. 
Dovbysh et al. [7] put forward to observe the 
information synthesis pattern of a human organ 
radionuclide diagnosis decision support system with 
γ ray dynamics and optimized the problem of 
dividing characteristic space into class equivalent 
geometrical parameter in the process of information 
ability maximization of decision support system.  

This study found that the reliability of the 
decision support system was 0.9889, suggesting a 
high accuracy and a strong support for enterprise 
decision. 
 

2. Optimal Configuration under Complex 
Network Environment 

 
In enterprise operation and management, 

different subsystems will be abstracted to be 
network systems. Such network systems are the 
components of complex network system.  
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System configuration optimization under 
complex network environment can further improve 
the overall reliability of the whole system and the 
utilization of energy [8, 9].  

Generally, the expense of enterprise operation 
and management will not increase infinitely, but 
within a certain control range. Hence it is the most 
important to control expense under an acceptable 
scope and control the decisions of operation and 
management to the largest extent. 

The resource quantity of different subsystems 
was regarded as the variables of the whole model. To 
control the total expense within the reasonable 
scope, suppose 
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(2) included three constraint conditions. When the 
constraint conditions of (2) were satisfied, 

n21 ,,, AAA   were calculated, which could 

maximize the reliability of decision t . iW  stands for 

the expense of every subsystem, W  stands for the 
upper limit of total expense, A  stands for the 

decision reliability of different subsystems, t  stands 
for total decision reliability, iQ  stands for the highest 

reliability of decision, iH  stands for the lowest 

reliability, and N  stands for the upper limit of 
allocable resource. The flow chart [10] is shown in 
Figure 1. 

 
Figure 1: The optimal flow under complex network 

 

To make the system more optimal and reliable in 
enterprise decision-making in complex network 
environment, the feasible solutions which satisfied 
all conditions ),,...,,( n321 XXXX   and reliability 

),,...,,( n321 AAAA   were calculated through computer 

program, then the reliability of the system 
),,...,,( n321 AAAAT  , and the result obtained after 

comparison was the optimal solution of 
),,...,,( n321 AAAAMaxT  . 

 

3. Construction of Business Intelligent 
Decision Support System 

 
Because of enterprise information overload and 

the constant development of information technology, 
business intelligence visits and shares data with the 
opposite side on supply chain. Business intelligence 
can not only collect the information generated by 
enterprises, but also develop and process 
information and transform them to data which can 
support enterprise decision-making [11, 12]. Hence 
this study focused on constructing enterprise 
account intelligent decision support system. 

As shown in Figure 2, the operation of a business 
intelligent decision support system cannot be 
separated from decision-maker, man-machine 
interaction and database subsystem. Considering the 
optimal configuration of complex network, this study 
established data acquisition, processing and analysis 
subsystems, trade subsystem, performance 
evaluation subsystem and decision support 
subsystem. 

 
Figure 2: The profile of business intelligence system 
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3.1 Establishment of data acquisition 
subsystem 
 

Generally, data collection degree directly affects 
the integrity of a database. Hence the 
comprehensiveness and accuracy should be noticed 
in data acquisition. As some data have features such 
as heterogeneous platform, for example, data of 
rivals and market data of suppliers, requirements on 
collection tools and network are high. Information 
inside and outside enterprises were gathered by 
Web site, Internet resource and enterprise Internet. 
 

3.2 Design of data analysis subsystems 
 

Data processing mainly includes conversion and 
integration. Data were converted according to 
unified conversion code. For example, male client 
could be converted to 1 and female client could be 
converted to 0. As to data integration, data were 
coordinated and sorted according to structured, 
semi-structured and non-structured patterns to 
ensure the consistency of customer number and 
recognition system. Therefore, the customer 
information from different departments of an 
enterprise should be imported to the data 
warehouse of the enterprise. 
 

3.3 Establishment of data mining subsystem 
 

The first step of establishing database subsystem 
was to collect and convert data, input data to data 
warehouse using ETL tool and establish multi-
dimensional model and data mining with data 
warehouse. Data mining was to mine potential data 
from a large amount of data. OLAP technology was 
used in this study.  

OLAP technology classified the attributes of data 
into dimension and measurement. Finally, data were 
displayed. Due to the limitations of time and capital, 
Microsoft SQL Server 2005 platform was used to 
establish database subsystem. Data warehouse was 
established using SQL Server Management Studio 
(SQL SMS), and OLAP, data mining and reports used 
SQL Server Business Intelligence Development 
Studio (SQL SBIDS). 
 

3.4 Design of trade subsystem 
 

It was simulated trade; hence an enterprise can 
directly process business matters with other 
enterprises instead of using actual capital during 
simulated trade. Firstly the requirements are 
analyzed. Requirement analysis should consider risk 
factors such as laws, politics, market and finance. All 
target enterprises which were suitable for trade 
were listed. Then the values of the target enterprises 
were assessed; finally the trading enterprises were 
selected. Next the values and total values of the 

enterprise were further evaluated. After 
requirement analysis, the collected data were 
analyzed.  

The implementation procedures of the trade 
system were as follows.  

Firstly, the enterprise was analyzed. The 
requirements and motives of the enterprises were 
determined and relevant data were input to the 
system to determine the values of the enterprises.  

Secondly, the trading object was determined. 
Similarly, relevant data were input to the system to 
determine its value.  

Thirdly, the system evaluated post-trade values 
automatically in background according to cost 
analysis and profit decision making.  

Based on the final value evaluation of all the 
enterprises, the optimal trading object was selected 
for simulated trade. 
 

3.5 Performance evaluation subsystem 
 

Performance evaluation subsystem plays roles in 
the achievement of anticipated performance and the 
evaluation of actual performance. This study firstly 
determined the possible factors influencing 
performance and selected corresponding models for 
evaluation. Then the performance evaluation 
subsystem was connected with the data acquisition, 
processing and analysis subsystems.  

To judge anticipated and actual performance, the 
model base and knowledge base were connected.  

The system input the needed data to the model to 
obtain the final result. Both quantitative and 
qualitative results could support the final decision. 
 

3.6 Profit decision-making subsystem 
 

The decision-making procedures of profit 
decision-making subsystem were as follows. Firstly, 
the name of decision was input; then the decision-
making model was selected from model base; the 
decision-making conditions were selected and added 
to generate SQL condition sentence. Decision-making 
content was selected for target conditions.  

As it was profit decision-making subsystem, 
profit value was regarded as the target number. User 
clicked the button of “operation”, and the system 
output analysis results. If users wanted to input 
decision-making objectives again, they could change 
conditions to make new decisions or change analysis 
conditions to process and analyze decision-making 
objectives. 
 

4. Analog Computation Experiment 

 
Decision-making analysis was made on profit, cost, 
sales and market. Then the subsystem was put in a 
complex network to search for optimal configuration 
and analyze the support for enterprise decision-
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making. The data acquisition subsystem, data 
analysis subsystem, data mining subsystem, trade 
subsystem, performance evaluation subsystem and 
profit subsystem were set as system 1 ~ 6.  

Moreover, the lower and upper limit of reliability 
of every subsystem was 0.5 and 0.95 respectively. 
The upper limit of total cost was 500 yuan. 
 

5. Results 
 

5.1 Profit decision analysis 
 

Special steel plate produced by an enterprise was 
taken as an example. The sales price table of an 
enterprise suggested that, when the price was 9500 
yuan/t, the sales quantity was 100 ton; when it was 
9000 yuan/ton, the sales quantity was 500 ton; 
when it was 8500 yuan/t, the sales quantity was 550 
t. the cost was 7500 yuan/t.  

When the profit was the largest, the price was 
8880. 
 

5.2 Cost decision analysis 
 

The cost decision of an enterprise is to determine 
the sum of standard cost, do cost plus and obtain 
market price. Generally, cost includes manufacturing 
cost, variable manufacturing overhead expenses, 
material price and salary adjustment expense.  

Cost price and reduction rate are compared with 
target reduction amount and reduction rate. If the 
results are close, it indicates that target cost is 
guaranteed to some extent. If the decision result is 
far away from the target, it indicates that the 
potential of reducing cost remains to be explored, 
and decision-making should be performed again.  

For example, the target cost of an enterprise was 
6000 yuan/t, and the decision result was 6300 
yuan/t; then the two data were close. 
 

5.3 Market decision analysis 
 

Market decision analysis means analyzing the 
similar products in market in aspects of price and 
influence and formulating suitable sales market 
strategies for the products of an enterprise. Market 
decision analysis of an enterprise is to analyze 
consumers in the aspects of market characteristics, 
consumption population and economic income, 
predict the life cycle and sales time of products, 
make decision-making analysis on the distribution of 
product demand areas and category of products and 
formulate relevant strategies. 
 

5.4 Optimal configuration 
 

Table 1 demonstrates that, in the complex 
network environment and after optimal 

configuration, when the total system cost was 465 
yuan, the reliability of the system was 0.9889.  

The reliability of the system could reflect the 
accuracy of the decision; the system provided 
support for the decision.  
 

Table 1: The optimal configuration of the decision 
support system 

No. of subsystem iX  
iA

 
yuanXW ii /

 

1 3 0.9281 74 

2 4 0.9374 121 

3 1 0.8020 19 

4 2 0.9101 41 

5 1 0.8020 19 

6 3 0.9281 74 

Total system cost 
yuanW /  

465 

Objective 
function value 

0.9889 

Constraint 
condition 

500W , 
51  iX

, 

iii QAH   

 

6. Discussion and Conclusion 
 
In the trend of constant development, it is necessary 
to improve enterprise competitiveness using 
business intelligent decision support system.  

Due to the limitation of technology, the fast 
updating of network data and complex environment, 
there are defects in data analysis and mining.  

To improve the operation ability and decision-
making level of enterprises, decision support system 
should be established to help enterprises extract 
useful information through integrating and analyzing 
relevant data and increase the scientificity of 
decision. Brandao et al. [13] established obstetrical 
nursing decision support system, designed two data 
warehouses with different dimension, and proposed 
the architecture of BI solution, which was of 
important significance to the health of patients and 
reduction of medical errors.  

Sun et al. [14] considered that BI system was 
mainly composed of data warehouse, ETL, OLAP, 
data mining and front end data visualized technology 
and established a mashup framework based double 
front end tool architecture based on the advantages 
of mashup technology in the development of self-
service application program.  
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In the implementation process of decision 
support system, useful information was extracted 
from static data source; the information was 
transformed to abstract knowledge which can be 
used for decision and help decision-maker make 
correct decision. Because of the openness of 
network, the mode of information utilization 
changes greatly, and information is no longer open 
to some individuals [15, 16]. In such a background, 
seizing the opportunity is extremely beneficial to the 
development of enterprises. 

This study designed data acquisition subsystem, 
data analysis subsystem, data mining subsystem, 
trade subsystem, performance evaluation subsystem 
and profit subsystem and found that the reliability of 
the decision support system was 0.9889, indicating 
the high accuracy of the decision support system.  

The system can effectively support the decision of 
enterprises; hence it is worth extensive application. 
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