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Abstract. In recent years, number of web-based distance learning system has rapidly increased as a 

result of improvements in the internet. According to the data of different characteristics of the data 

query optimization will be divided into different categories of data. Through the traditional and 

optimize two aspects of the distance learning system, using database query way to do an analysis. 

And I will use the form of the graphic about the study to do a presentation to express my leaning 

about distance learning database. Typical of distance learning database as follows: query method, 

the first, database query method based on wheel sequence: From start to finish, then to a circle. And 

so on, querying a database by this way next time .The second, database query method based on 

spectral clustering algorithm: The definition of a description of paired data points of similarity 

affinity matrix, and the calculation of matrix eigenvalue and eigenvector, and then select the 

appropriate clustering feature vectors of different data points according to the given sample data set. 

The third, Database query method based on K mean: Given a collection of data points and the 

number of clustering K, K by the user specified, K mean algorithm based on a distance function 

repeatedly into k clustering of data.  

Introduction 

During the development of internet and computer technology, different online learning promotion 

strategies have different effect on teaching effect [1-2]. The distance education carries numerous 

advantages, which are related to today's learning ways, the effective study way of distance and study 

online system. Based on these positive characteristics one can also mention in today's fast adaptation 

to student study market needs in campus, the rapid innovation of curriculum content, the fast 

communication with large target groups and their training. Study online in the distance is a very 

effective form.  

Also positive features are that in today's information society, such as internet engineer, database 

system and other computer technology, changed teacher and student roles, and manage digital 

citizenship innovative ways.  

The new environment in the rapid digital technology, new roles (various students and teachers), 

attitudes of the digital generation, and the challenges caused by the constant change in the formal 

education system are trying to be followed, by some study community forums (Innovative Teachers 

Forum, Digital educators). However, due to the fast and erratic development of multidimensional 

background influenced by variables the perfect education / learning methodology solutions recipes 

are clearly not available, although a number of researchers have already showed up results in this 

area [3-5]. 

Nowadays, education is not just limited to the classroom and distance learning is becoming more 

and more popular. Certainly, the development and implementation of new technologies are very 

important in education. With the development of the information system, the database plays an 

important role in distance learning [6-7]. The integration of different educational information into a 

complete database, to provide information for different educational types. Distance learning is a new 

educational mode; the database also plays a great role in the distance learning mode. The research of 

data query in database will improve the technology of distance learning. So, the database query 

method has become a hot research problem in the information management. Pure classroom 

education can only artificially announced data and query data which is more complex. However, 
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Distance learning can query the required data through the database which really improves query 

quality and speed. There are three ways of data query; I will introduce these methods below. Before I 

introduce them, we need to learn about some basic knowledge about distance learning system. The 

means and methods of information transmission in distance learning are different. Distance 

learning’s development experienced three stages:  
(1)Exchange information mainly based on mail transfer paper medium.  

(2)The teaching stage of the radio by TV broadcast.  
(3)The on-line distance learning stage through the computer, the media and the distance 

communication technology. Nowadays, we develop our distance learning mainly in third ways.  

Technologies of Distance Education System 

Database in Distance Education. Database technology focus on the structure of database, storage, 

design, management, application of basic theory, implementation method. In the distance education 

system, some researchers make use of these theories to implement process, analyze, and understand 

technology to apply it in the distance education system. 

The important factor is management and research of database in the distance education database. 

It involved in the specific content mainly includes: management and organization of data, establish 

the corresponding database and data warehouse based on the specified structure. 

In the database system, some function, such as: add, modify, delete, processing, analysis, 

understanding, report and print can be used that based on a database management system. And the 

management system can be generated to achieve the data processing, analysis and understanding. 

As the distance education is generated based on complicated internet technology, so stronger to 

database function request, allow data redundancy, needs to be more efficient, and more stable 

database management system. 

Security Technology in Distance Education. Distance education platform involves a large 

amount of data, the safety of its operation cannot be ignored, must take adequate security measures 

to ensure the system runs stably and safely. Security technology is introduced as follows: 
(1)In term of overall security configuration, mainly on the basis of the existing security 

technology, increase. Add more security measures, such as installing foreign intrusion detection 

software, Trojan firewall, etc. 
(2)The software security. All users should be logged in when using the network teaching 

platform. 
(3)The data backup and recovery. Timely data should be backup timely, and the backup 

technology should be controlled strictly, and prevent data corruption and data loss. 

(4)The firewall technology. Firewall should have the some functions: ability to filter network 

number 

The Structure of Distance Education System. There are three layers in the structure of 

distance education system, presentation layer, function layer and database layer as shown in Fig. 1   

 

Figure 1.  The structure of distance education system 

Presentation layer: it is the application of user interface, is responsible for the dialogue between 

the user and application functions. The input data form key can be checked by the layer, and display 

the application of the output data source. 

Function layer: this layer is the business logic of the application specification, also is the core of 

the whole system. 
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Data layer: mainly be responsible for the management of database data, speaking, reading and 

writing. In the layer, a large number of data can be updated quickly. Application is more database 

management system (RDBMS). 

Comparsion of Three Query Methods of Database 

Database Query Method Based on Wheel Sequence. Wheel sequence has a simple thought; we 

sort the required data and regard it as a circle. If left data is needed, this circle can be used as an 

example and so on. There is no need to explain the first search method with too much explanation.  

Database Query Method Based on  Spectral Clustering Algorithm. Spectral clustering 

algorithm , the data set of each object as a graph with vertex V, quantification of the similarity 

between vertex as vertex of the corresponding connection weights of the edge E, then we get a 

based on similarity which not has a directed weighted graph G (V, e) , and clustering problem can 

be transformed graph problem. The optimal partitioning criterion based on graph theory is that the 

similarity between the sub graph and the sub graph is the smallest. Dividing it into three steps: 
(1)Construct the similarity matrix of the object set W. 
(2)The feature vector space is constructed by calculating the similarity matrix or the former K 

Eigen values of the Laplace matrix. 
(3)Using K-means or other classical clustering algorithm to cluster the feature vector in feature 

vector space. 

Database Query Method Based on K Mean. The K object is randomly selected as the initial 

clustering center. Then calculate the distance between each object and each seed cluster center, 

assign each object to its nearest clustering center. The cluster centers and the objects assigned to 

them represent a clustering. Once all the objects are assigned, each clustering center will be re 

computed according to the existing object of the clustering [6-7].  

A Novel of Optimized Query Methods 

The establishment of the model of multiple constraints is the most important step to optimize the 

query method. Dividing it into four steps: 

 

Table 1  The sample number of data in the distance learning system 

Attribute ordinal number Sample attribute Data quantity 

1 Student A data 40 

2 Student B data 40 

3 Student C data 50 

4 Student D data 40 

5 Student E data 50 

6 Teacher A data 40 

7 Teacher B data 50 

8 Teacher C data 50 

9 Teacher D data 50 

10 lesson A data 50 

11 lesson B data 40 

 

The first step: find out the correlation between the data.  

The second step: observe the different changes of different data characteristics. 

The third step: sum up the similarity between different data.  

The last step: the data model is optimized by the establishment of data model.  

The sample number of data is 500 in the distance learning system to draw the  table 1. 
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Conclusion 

From the results of samples in the distance learning system, the condition of the samples can be 

introduced as fellows: 

(1)Same data type : 1 , 2 , 3 , 4 , 5 for student ; 6 , 7 , 8 , 9 for teacher ; 10 , 11 for lesson . Same 

amount of data 40 and 50 : 1 , 2 , 4 , 6 , 11 for 40 ; 3 ,  5 , 7 , 8 , 9 , 10 for 50 .  

(2)Three data sample: student, teacher and lesson. 

(3)All the data are the same source and students can find data from the same direction [8].  
(4)Chart classification for optimized data chart classification as shown in Table 2. 

 

Table 2  The table of classification for optimized data  in the distance learning system 
(1) 

Attribute ordinal number Sample attribute Data quantity 

1 , 2 , 3 , 4 , 5 Student data 40,40,50,40,50 

6 , 7 , 8 , 9 Teacher data 40,50,50,50 

10 , 11 Lesson data 50,40 

(2) 

Attribute ordinal number Sample attribute Data 

quantity 

1 , 2 , 4 , 6 , 11 Student,teacher,lesson 40*5 

3 , 5 , 7 , 8 , 9 , 10 Student,teacher,lesson 50*6 

 

In the paper, three query methods of database in distance education system had been compared in 

the detail; some results can increase the education quality of distance education system in China. 

In the summary, the network technology development of distance education resources for students 

should be used, and the whole process of the teaching process of college students autonomous 

learning provides a great comfortable convenience, the new query method of database of distance 

education in modern teaching methods will provoke the enthusiasm of students learning, improve the 

classroom teaching effect and teaching quality[9]. 

Nowadays, with the cloud network system, the fully use of modern database, multimedia and 

network technology, improve the quality of distance education environment and teaching means, and 

it is the inevitable outcome of the development of a landmark study of information.  

Furthermore, university teachers are the most important role of the effective education system, the 

biggest problems for them is how to face the new network technology application. Teachers should 

improve their professional quality by studying; learn network application technology, to make the 

network technology in their class of distance education system [10]. Finally, the improvement of 

teaching quality can be achieved steadily. 
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