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Abstract — This paper analyzes application architecture of data mining systems, creates new mining theoretic models, and designs 
a series of new algorithms based on such theories. The main contributions are as follows: On the basis of the definition of ecological 
tourism as well as combine the plan behavioral theory and customer satisfaction theory, the paper construct a complete empirical 
research model of ecological tourist visitors revisit intention. Introduce ecological tourism cognitive as antecedent, proving 
cognition of ecological tourism has a positive influence on the attitude of ecological tourism. Examine the differences of internal 
formation mechanism of revisit intention between initial swimmers and heavy swimmers.There are a large number of high liquid 
limit soil distributed in southern China. 
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I. INTRODUCTION 

Data mining is a technique that aims to analyze and 
understand large source data and reveal knowledge hidden in 
the data. It has been viewed as an important evolution in 
information processing. Why there have been more 
attentions to it from researchers or businessmen is due to the 
wide availability of huge amounts of data and imminent 
needs for turning such data into valuable information. During 
the past decade or over, the concepts and techniques on data 
mining have been presented, and some of them have been 
discussed in higher levels for the last few years. Data mining 
involves an integration of techniques from database, artificial 
intelligence, machine learning, statistics, knowledge 
engineering, object-oriented method, [1] information 
retrieval, high-performance computing and visualization. 
Essentially, data mining is high-level analysis technology 
and it has a strong purpose for business profiting Unlike 
OLTP applications, data mining should provide in-depth data 
analysis and the supports for business decisions. Like the 
other new techniques, however, data mining must develop 
gradually from concept creation, accepted importance, wide 
discussion, and few usage attempts to a large applications. 
Most experts consider it as the phase of wide discussion 
today. It still needs theoretic studies and algorithm exploring. 
Though some results have been achieved, more theoretic 
problems are kept in ongoing researches. In addition, data 
mining is from real applications and must combine with the 
specific business application logic to solve the specific 
problem. This is because that different business fields have 
different mining needs and targets. The successful data 
mining systems are the excellent combination of data mining 
techniques and the business logic, rather than tools that are 
designed to make data mining application development 
convenient. [2] 

Association rule mining is an important branch of data 
mining that it has obtained many valuable results but there 
still are a deal of more challenging problems to discuss. For 
large databases, the research on improving the mining 

performance and precision is necessary, so many focuses of 
today on association rule mining are about new mining 
theories, algorithms and improvement to old methods. 

II. COASTAL ECOTOURISM’S TOURISTS BASED ON 

DATA MINING TECHNOLOGY  

In recent years, with our country economy attaining 
brilliant achievement, mass consumption gradually from 
meeting the daily needs of the basic consumption to other 
enjoyment consumption, such as culturally, leisure, travel 
etc., domestic tourism market continuous rapid growth. 
Coastal zone with seawater, sand, sun and other natural 
resources advantage has always been tourist sanctuary. [3] 
Meanwhile, in order to realize the sustainable development 
of tourism industry under the condition of tourist 
environmental bearing capacity limited, both the theory and 
the practice advocate ecotourism development mode. But 
since the ecological tour concept is put forward, academia 
has failed to reach a consensus on the meaning of ecotourism 
in coastal area, specific to a particular region of the 
ecological tourism related research, although Angle is very 
wide, there is no system, at the same time relevant empirical 
studies are rare, lack of practice support theory research is 
unavoidably a pity. 

 
Fig. (1). FP-tree Algorithm. 
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As shown in Fig. (1), we can see FP- tree algorithm basic 
principle. 

Research in BinHai China eco-tourism district as the 
background, on the basis of deep and meticulous reviewing 
the existing intend decision theory, customer satisfaction 
theory and coastal ecological tourism related research, the 
writer puts forward the BinHai tourists revisit intention 
model, and verifies the related factors to visitors to revisit 
intention influence mechanism. In order to ensure an 
accurate, in-depth and innovative research, full-text mainly 
develops the following aspect of work: 

First, research using content analysis, comparative 
research and duty chi technology, through the domestic and 
international nearly 10-11 years of "ecological tourism" and 
"seaside tourism", the analysis of the concept of extracts 6 
ecological tour concept key indicators and four seaside 
tourism concept, the key indicators ten indexes as coastal 
ecological tourism integration of the concept of indicators, 
and puts forward the BinHai eco-tourism definition and 
characteristics. 

Secondly, according to the theory of planned behavior, 
customer satisfaction theory as a foundation, integrate 
relevant coastal ecological tourism research, this paper put 
forward a scenic image, service quality, the past actions, and 
coastal ecological tourism cognition as antecedent, tourist 
satisfaction, attitude, subjective perception behavior 
standard, control for medic-variation, revisit intention for 
results of BinHai eco-tourism district variable tourists revisit 
intention model, and in the light of the variables develops the 
corresponding scale. 

Finally, according to the survey results, through the 
structural equation model test and revises the original model, 
obtained the tourist satisfaction, attitude, subjective norms 
perception behavior control of scenic spot. Image, the past 
actions affect tourists revisit intention is the main factor and 
scenic image, the past actions, service quality and coastal 
ecological tourism cognitive and through the tourist 
satisfaction and attitude indirectly affects tourists revisit 
intention conclusion. In this paper, the main researches 
involve the application architecture of data mining, the 
mining theories for association rules and the design of new 
efficient algorithms. This paper analyzed the basic 
processing phases of data mining or KDD, and gives the 
components of a data mining application system and their 
functions. In theoretic research, we first define Set of Item 
Sequences, and give some operators on this algebra lattice. 
Applying such theoretic results, we design an algorithm for 
mining association rules called ISS-DM, which is efficient 
with one pass to the database and without large candidates 
generated and stored. For mining large-scale databases, it is 
smart strategy to make use of constrains for improving data 
quality and reducing data capability. This paper introduces 
the problem of data mining based on temporal constrains. 
We create two new operators on temporal interval space and 
design an algorithm called TISS-DM by making advance of 
these operators. TISS-DM may be seen as an improvement 
algorithm to ISS-DM, which can process more scale 
databases. In fact, recent researches have paid more attention 
to reduce the number of passes over databases (I/O cost), 

memory usage and CPU overhead. This paper also gives an 
algorithm called PISS-DM which employs data partitioning 
technique and only has two passes over databases. 
Experimental results showed that these algorithms have 
higher mining efficiency in execution time, memory usage 
and CPU utilization than most current ones like Apriority. 
ISS-DM algorithm is shown in Table 1 that is an example of 
ISS-DM. 

TABLE 1.  ISS-DM ALGORITHM EXAMPLE 

IS (∅) ISS (∅) 

1 ABCD ABCD 1 ∅   
2 BCD ABCD 1 ∅   

3  BCE 1 BC ISS-
BC

ISS-
BCE

4 ABCD (ABCD, 1) (BCE, 1) (ABCD, 
1) BCE  

5 BDE (ABCD, 1) 
(ABCD, 

2), 
(BCD, 1) 

BCE BD  

6 ABCD (ABCD, 2) 
(ABCE, 

1), 
(BDE, 1) 

BCE, 
ABCD 

ISS-
BD 

ISS-
ABCD 

Answer  
{(ABCD, 
1), (BDE, 

1)}
 {BCE, 

ABCD}   

III. TOURISTS DESTINATION LOYALTY 

The escalation of competition resulting from more 
construction of scenic spots due to the proliferation of 
tourism industry has made tourist loyalty a crucial issue for 
both destination management and marketers. Nowadays, 
attention has primarily been given to loyalties in the scopes 
of physical products and other service sections, destination 
loyalty is virtually neglected. This dissertation, based on a 
survey at both natural and cultural attractions, identified 
influential factors of destination loyalty and clarified the 
relationships between these factors by using Structural 
Equation Model (SEM) technique.  

Firstly, from the temporal perspective, destination loyalty 
is redefined into short-term, mid-term, long-term behavioral 
loyalties and attitudinal loyalty. Empirical study reveals that 
attitudinal loyalty is prerequisite for behavioral loyalty and 
loyalties at near periods are antecedents for loyalties at far 
end. The relationship between satisfaction and loyalty could 
be strong, indirect or weak, the reason for it found in this 
research is that both satisfaction and loyalty could be 
restructured in time perspective and satisfaction can only 
directly influence loyalty at immediate period. 
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Fig. (2). Data Mining Related Increasing Data 

Secondly, the study identified motivation, destination 
image, perceived value, and satisfaction as influential factors 
for forming tourist destination loyalty. Novelty significantly 
affects perceived value, while familiarity positively 
influences short-term, mid-term behavioral loyalties and 
attitudinal loyalty. The role destination image plays in tourist 
behavior is that accessibility affects attitudinal loyalty and 
affective image has significant effects on satisfaction, short-
term and mid-term behavioral loyalties and attitudinal 
loyalty. 

Perceived value proves an important influential factor for 
satisfaction but not a sufficient one for loyalty. An unusual 
finding is the part satisfaction plays, which has frequently 
been acknowledge as the proximal factor for loyalty, while in 
this research, it has been found that satisfaction only 
positively influences the short-term loyalty and attitudinal 
loyalty, its effects on mid-term and long-term loyalty are 
very limited. Another interesting result is that situational 
factors such as time moderates the effect of motivation on 
loyalty, indicating when time is limited, tourists revisit 
intention towards familiar destinations dramatically increase. 
Thirdly, the influences of those factors decline with the 
passage of time. Namely, those factors show largest effects 
on short-term loyalty, and their influences on mid-term and 
long-term loyalties gradually decrease. [4] Meanwhile, their 
effects on loyalty at different stages would reduce from 
strong and direct one to a combination of both direct and 
indirect one and finally to a only weak and indirect one. The 
role of attitudinal loyalty in behavioral loyalty basically 
follows the same pattern. On the other hand, the effects of 
short-term loyalty on mid-term, and that of mid-term on 
long-term loyalty increase as time goes by. Lastly, the 
dissertation also finds that motivation, destination image, 
perceived value, satisfaction and loyalty significantly differs 
to some degree when tourist’s sex, age, income, education 
and traveling experiences are different. Such differences still 
exists when they comes from different origins and visit 
natural and cultural destinations. We can see some data 
mining related increasing data as follow Fig. (2). 

A. Rural Tourists’ Loyalty   

Rural tourism has some effects on the economic and 
social development and the natural and human environment. 
Rural Tourism can especially expand the sources of income 
of farmers. And help to update the structures of rural 

industries. Therefore, rural tourism is usually regarded as a 
prospective route to solve the rural issues. Rural tourism has 
been spreading rapidly in China. With the speeding up of 
urbanization and the improvement of tourism demand and 
consumption capacity attracting a lot of urban tourists. The 
rapid development of rural tourism has made the rural 
tourism market more competitive, but caused some hidden 
trouble of rural tourism's sustainable development. In recent 
years, the problems of over-exploitation of tourism resources 
are product homogeneity. And cut-throat competition has 
gradually appeared. [5] All of these problems will impair the 
healthy and sustainable development of rural tourism. In 
order to solve this problem Sao help rural tourism improves 
management strategy and improve tourists' loyally. This 
paper will study influencing factors and theses mechanism of 
tourist loyalty. With the acceleration of urbanization, urban 
residents' life pressure is growing on and on. Getting rid of 
the noisy city and going to outskirts for a holiday is 
becoming fashion consumption. In this science, rural tourism 
gets into a rapid development period, it emerge endlessly all 
over the country. How to cultivate a large number of loyalty 
visitors has being a goal which various managers purchasing. 
Cultivating a large number of loyalty visitors can reduce the 
publicity cost and speed up the money recycling, which 
increased the competitiveness of rural tourism has an 
important significance on the sustainable development of 
rural tourism.  

(1) The tourist experience of rural tourism visitor 
includes four elements: landscape experience, facilities 
experience service experience and activities experience. At 
the same time, the activities experience of visitors has 
significant positive impact on their perceptive value and 
revisit intention; and the visitors' service experience of rural 
tourism has no significant correlation with perceptive value 
or revisit intention. In addition, the data analysis also shows 
that the landscape experience of visitors has significant 
influence on their perceptive value and revisit intention; 
while the facilities experience of visitors has obvious effect 
on their revisit intention, but no significant correlation with 
their perceptive value. 

(2) Both the satisfaction and the perceptive value of rural 
tourism visitor have significant influence on their revisit 
intention. At the same time, the perceptive value of rural 
tourism visitor plays an intermediary role in the process of 
the landscape experience and activities experience's 
influence on revisit intention. 

(3) About the relationship between satisfaction, 
perceptive value and revisit intention, not only the perceptive 
value but also the satisfaction has significant direct effect on 
revisit intention. And the satisfaction of rural tourism visitor 
plays an intermediary role in the process of the perceptive 
value's influence on revisit intention. At the same time, the 
perceptive value of rural tourism visitor plays an 
intermediary part in the process of the satisfaction's influence 
on revisit intention. It is worthwhile to note that the 
intermediary role the satisfaction played is greater than that 
of perceptive value. 
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B.  Rural Tourists’ Behavior Research    

Rural tourism has a crucial impact on the development of 
society, economy, environment and culture. In the new 
century, the Ministry of Agriculture and the National 
Tourism Bureau demand agriculture department, tourism 
administration and enterprises combine closely with local 
situation of tourism development and consider "develop 
tourism industry to promote the construction of new 
countryside'' as one of the most important objectives of local 
tourism development. Study and frame workable plans and 
measures, further strengthen the tourism demonstration and 
rural tourism; explore new rural tourism products to strive 
for new progresses in the near future to promote the faster 
and better development of rural tourism for the purpose of 
effectively contributing to the construction of new socialist 
countryside. For consecutive two years in 2007 and 2008, 
two important documents issued respectively by central 
government proposed to develop rural tourism and enhance 
the quality of rural tourism. In 2010, the State Council issued 
"on the promotion of leisure agriculture and rural tourism 
development" point out that current Chinese agriculture and 
rural areas are undergoing major and profound changes: 
ecological protection of agriculture, leisure tourism and 
cultural inheritance functions become more and more 
outstanding. Rural tourism development is an important way 
of solving the three problems of rural, farmer and 
agriculture; modernizing agriculture, promoting the 
construction of new socialist countryside and constructing a 
harmonious society. How to adapt to the developing 
tendency of rural tourism and how to increase the quality of 
rural tourism has become a strategic problem of rural tourism 
development. Moreover, behavior of rural tourist is also the 
key issue of rural tourism development [6]. 

So far, scholars mainly focus on the study of rural 
tourism program, rural tourism layout, rural tourism and new 
rural construction etc., while review of related literatures 
research on rural tourist's behavior is rare. Moreover, the 
existing literature is not scattered and overall analysis 
system, lack of guidance to the practice. 

First of all, on the bases of mufti-functional theory in 
agriculture, tourism experience theory, consumer behavior 
theory, lifestyle theory, customer value theory, especially 
according to the consumer behavior theory and taking the 
city urban tourists as the study objects to construct the frame 
of rural tourists' behavior analysis system. The thesis 
consider rural tourists' behavior as to be a related whole 
processes made of tourists' motivation-cognition-policy-
experience-revisit and regret-satisfaction degree and service 
remedy behavior. In order to study the influence factor of 
each behavior, then a generally small-scale random sampling 
made to convey Chongqing rural tourists or potential 
tourists, getting data of influencing factors of visitors each 
link of rural tourism behavior. Through the analysis of rural 
tourism behavior, each link is an organic whole; the research 
result of the study is of statistical significance: according to 
the result, appropriate optimizing questionnaire, conducting a 
large scale of random sampling. Each respondent is asked to 
answer all questionnaires to obtain the data of representative 

of Chongqing tourism visitors' behavior. According to the 
research needs, using logistic regression analysis, factor 
analysis and principal component analysis and cluster 
analysis of statistical analysis method, data processing to 
explore the internal relation among different variables. Study 
found that: through the analysis of each behavior of rural 
tourists', rural tourists' behavior is a whole process made of 
tourists' motivation-cognition-policy-experience-revisit and 
regret-satisfaction degree and service remedy behavior. The 
frame is made to study the rural tourists' behavior reasonable 
and workable. The results are obtained to draw revelation of 
rural tourism guidance for rural tourism development, also 
meet the domestic undoubtedly, it is of great significance. 
Industry and provide theoretical shortage of research in this 
area. 

IV. APPLICATION OF DATA MINING TECHNOLOGY   

As DB technology becomes mature and computer 
networks become popular, people's ability of collecting data 
has been greatly improved, which causes the rapid global 
expansion of information. In order to find the hidden 
knowledge of the immense amount of information, data 
mining technology appears. At present, data mining 
technology has become more and more mature and its 
application range is becoming broader. But, it lacks special 
research in port information field. With the development of 
our country's economic, the scale of port is extending and the 
throughput of cargo is rapidly increasing. The major ports 
have taken information operation. The port information was 
manually operated, and now it is automatically operated by 
network technology. In addition, a certain amount of 
information has been accumulated. As other fields, the port 
information also includes potential valuable knowledge, 
which can be good for business operations and help decision-
making departments to make important decisions. So, doing 
some research on the application of data mining technology 
in port information management has become a top priority. 

 This thesis is a preliminary attempt of data mining 
technology applied to port information management system. 
It aims to validate the feasibility of data mining technology 
applied to this field.  

Firstly, by introducing the basal principle and concept of 
data mining this thesis also introduced the mission, method 
and process of data mining. Then researched association 
rules mining technology emphatically. This thesis improved 
the algorithm based on Apriority. When generating the new 
item sets, the new algorithm reduces the size of database and 
decreases the times to scan database which leads to a higher 
efficiency.  

Secondly, it introduces the design model and DB 
structure of the data mining object in this thesis, that is, 
Yangtze Channel fees levying and financial Management 
System. It also discusses the application of data mining bas 
Ed on the information management system and analyzes the 
feasibility and methods of data mining in relation DB. 

Finally, the thesis implemented data extraction, data 
cleaning and data transformation in turn on original database 
table according to the standard steps of data Ming. A text 
data source fits for DM was come out. Next, the author 
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mined the data source using Apriority algorithm, whose 
inputs are minimum support threshold and minimum 
confidence threshold and outputs are frequent item sets and 
strong association rules. According to the strong association 
rules, we can find some rules hiding in the port information. 
Human capability to get useful information from database 
can't satisfy practical requirement in face of increasing data 
and database in information society. DBMS can't discover 
relationship rule in database and forecast prospective 
development tendency though it can achieve input, searching 
and safeguard efficiently. So we need a kind of technology 
and tool which can switch data to useful information by itself 
and intelligently. 

Demand is the mother of requirement. The development 
and combination of DBMS and machine learning in artificial 
intelligence contribute to the birth of new techniques-KDD 
in DB. It is the forum of No.ll international artificial 
intelligence conference convoked in the United States that 
expounds KDD first time in August, 1989. KDD is a 
crossing science; it involves many realms such as machine 
learning, mode identification, statistics, intelligent database, 
knowledge obtaining, data visible, high capability 
computing, expert system etc. Its connotation is extremely 
extensive, and the theory and technique are difficult as well. 
So the KDD technique aim for macro-database can't satisfy 
practical requirement. Then, ACM (Andeans Common 
Market) expound concept of Data Mining in 1995. It regards 
macro-database as the deposit bed of valuable information. 
We can mine useful information through effective 
knowledge discovery technology. 

The so-called data mining also called knowledge 
discovery, it is the process of providing potential and 
valuable knowledge or regular from macro-database. Date 
mining technique has all kinds of mode, such as association 
analysis, classification and forecast. Each mode has its own 
emphasis, among them, there are some already studied 
modes have much more research outcome, such as some 
methods in association rule mining, classification and 
forecast mode. But there are a few savants studying mining 
technique based on rough sets at present, and the 
corresponding research outcome is deficient as well. So data 
mining technique based on rough sets is worth studying. 
Rough sets is put forward for uncertain problem, it needn't 
quantitative depiction of some characters or attributes given 
previously. Rough sets ascertains approximation domain of 
given problem from depiction set directly through 
indispensability relation. Thus we obtained interior rule of 
this problem. 

Data mining technique based on rough sets can be used 
for mining useful and interested knowledge. Therefore it 
solved the problem of more data and less information in 
enterprise. In a sense, rough sets are a kind of self-study 
mechanism, so we can solve the problem of knowledge 
obtained automatically by using rough sets. Accordingly, 
studying on data mining technique based on rough sets has 
important theoretical and realistic significance. 

Based on drawing lessons from expert experience, this 
paper systemically studies data mining technique based on 
rough sets. Previously people study compatible decision 

table principally, this paper not only studies compatible 
decision table, but also studies incompatible decision table 
and reasoning method of uncertain rule produced in mining. 
Thus data mining technique based on rough sets becomes 
more perfect. 

Key codes are as below: 
int main() 
{ 
CStructltem StructItem; 
Vector CStructItem DataBase; 
FILE *pFile=NULL; 
char *DataArray; 
pFile=fopen( "DataMine.txt", "r"); 
if( pFile != NULL )  
{ 
 fseek(pFile,O,SEEK END);  
 int iLength=ftell(pFile); 
 fseek(pFile,O,SEEK SET);  
 DataArray=new char[iLength+lJ; 
 memset(DataArray,O,iLength); 
 fread( DataArray,l, iLength, pFile); 
 int count=CountItem(DataArray); 
 for(int i=l;i<=count;i++) 
 { 
 char *str=TakeItemCommand(DataArray,i);  
 if(strcmp(str,"TID")==0) 
 { 
 if(i>I) 
 { 
 DataBase.pushes back(StructItem); 
 StructItem.vItem.clear();StructItem} 
else 
{ 
int num=atoi(str);  
StructItem.vItem.pushes back(num); 
DataBase.push- back(StructItem); 
cout+endl; 
if(DataArray) 
 delete [] DataArray;  
Gout+endl; 
cin;MINSUPPORT;  
cout+; 
cin;MINCONFIDENCE; 
cout+endl;//  
Vector CStructItem L=InitDataBase(DataBase); 
int k=0; 
while(L.size()>=1) 
{ 
 All_ L.push-back(L); 
 ShowAndSaveL(L,十十 k); 
 L=Apriori_ gen(DataBase,L,k); 
} 
int iSupportl=0; 
int iSupporta=0; 
float con}0.0; 
for(i=O;i<All_ L.size();i++) 
{ 
 cout+endl+endl+"L"+i+l<<: ” : for(int j=O;j<All_ 

L.at(i).size();j++) 
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} 
} 

V. CONCLUSION 

In this paper, we analyzes application architecture of data 
mining systems, creates new mining theoretic models, and 
designs a series of new algorithms based on data mining 
technology theories. 
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