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Abstract 

With the development of mobile Internet, Internet education has entered a new stage of 

development, but the Internet education system for the mobile Internet, the lack of 

effective distributed computing capabilities, it allows remote education system, low 

efficiency of the mobile Internet, business and education means poor, for this problem, we 

established a mobile Internet-based cloud computing distance education system, it is 

possible for the mobile Internet network architecture, a reasonable allocation of network 

resources, cloud computing means to improve the efficiency of the network, distance 

education has laid a good business diversification Web environment. 
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1. Introduction 

With the development of wireless communication technology, particularly mobile 

cellular network deployment upgrade, so that the video, audio, and other forms of data 

can be efficiently transmitted. Development of mobile Internet, you can make it anytime, 

anywhere you can access the Internet, thus enriching the mobile Internet can offer 

services. Education in the mobile Internet era, education also will be changed, in 

particular the use of distance education information technology, and its ever-changing 

business type, and its means of education has been improved to become for all people, 

anytime, anywhere can be carried out
[1-3]

 . However, among the mobile Internet, since the 

information society, provided data, video data and audio data are many educational 

resources for each topic are vast, how to choose the best resources for learning and how to 

identify individual learning route is problems encountered in traditional distance 

education, but also the movement of distance Education in the Internet environment, 

especially under conditions of the mobile Internet, the ability to calculate the rate of the 

intelligent terminal and the last radio transmission limitations, so this problem is more 

prominent. 

Open Gardens for the first time put forward the concept of mobile cloud computing and 

mobile web users is defined as the application mode to obtain the necessary infrastructure, 

platform, software and other resources or information services. But distance education 

mobile Internet environment also have to solve this problem advantages, one is remotely 

educational mobile Internet environment to participate more, it increases the manual 

evaluation of the opportunity
[4-6]

, which can SELECTION helpful; Also, because cloud 

computing the development of technology, can solve the mobile Internet environment, the 

mobile terminal calculates low capacity bottlenecks. 

Although in the past the education system have emphasized shared network, but also 

the so-called shared at a relatively low level. Modern distance education system there are 

still many shortcomings, mainly the following: teaching resources and methods, although 

in various forms, but the format is not uniform, cannot be unified and effective 

coordination and sharing; hardware and operating systems, various isomers systems 

coexist, poor compatibility, most of the distance education system and teaching resource 
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does not support migration of heterogeneous operating systems and hardware platforms, 

resulting in a lot of duplication of effort; on the implementation, mostly static or dynamic 

Web pages, does not reflect the service concept. This is a summary of the application 

from the shortcomings; however, as new technologies - development of network user 

behavior analysis, which is the use of a wide range of knowledge on the behavior of 

Internet users access the full range of analysis, mining analysis of its Internet laws. 

Network's data network is the basis of the analysis of user behavior. Based on traffic data 

network traffic monitoring devices that can analyze user sessions and user preference 

analysis. User Session Analysis for analysis and user related session user-level session 

information including the session-level analysis. According to this analysis means users 

can filter out the majority of educational resources are more affected by distance 

education users welcome. 

From the mobile Internet and cloud computing features, the cloud can be used to 

improve the performance of the mobile terminal as an application-mode mobile Internet 

environment. The mobile terminal is limited by the size and portability requirements, the 

processing power, storage space W and enhance battery life will encounter technical 

bottlenecks, and cloud computing technology can help break the limit mobile terminal. 

Users will process and store data after migrating to the cloud, you can weaken the mobile 

terminal performance requirements. In this mode, the mobile terminal is mainly 

responsible for interworking with the user, and displays the results from the business 

cloud on the screen, and complex calculations done by the cloud, so the mobile terminal 

does not need computing power can have a strong response users of the service request, 

and provide satisfactory service
[7-8]

. 

Although the calculation is based on mobile Internet cloud, hereinafter referred to as 

mobile cloud computing service model has been proposed based on optimization model 

and user experience for individual users and business users are two user groups, 

considering the mobile cloud computing features, user experience and user perception 

theory, build a mobile cloud computing users to evaluate the impact of individual and 

corporate users factor model evaluation system for mobile cloud computing; and for the 

evaluation model developed mobile cloud computing system and the individual user 

environment factors and evaluate the core business users evaluate short board; were 

constructed by mobile cloud computing and empirical individual users and business users 

to optimize the model, cloud providers find and assign users to optimize cost 

rationalization equilibrium point. But for a certain kind of business mobile cloud 

computing optimization model and optimization algorithm based on no research involved, 

so for mobile Internet features, consider transfer calculations of distance education 

operations and scheduling features, an optimization model is established based on the 

mobile Internet and cloud efficient calculation of distance education system, with 

academic and practical significance. At the same time, a good user experience and user 

perception of distance education system will give cloud providers, and distance education 

institutions have a positive impact, it will enhance the credibility of mobile cloud 

computing services, and enhance the soft power of distance education, enhance user 

stickiness and satisfaction and to improve the profitability of cloud providers; the bad 

perception of the user and the user experience will give cloud providers have a negative 

influence will undermine the credibility of mobile cloud computing services, reduce 

stickiness and user satisfaction. Mobile cloud computing providers, in order to attract 

users and enhance user stickiness, the user must take full account of user perception and 

experience, and focus on the core factors. And the need to consider moving providers and 

distance education institutions for distance education system operating costs, optimizing 

individual and business users two dimensions, the actual establishment of individual users 

mobile cloud computing model of evaluation factors and business user evaluation system, 

research users perception and experience and evaluated, is of great significance for the 

development of mobile cloud computing. It helps mobile cloud computing providers 
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clearly recognize the advantages and disadvantages of the services provided for the 

further development of mobile cloud computing and improve the decision-making basis. 

 

2. Related Works 
 

2.1 Mobile Internet Cloud Computing 

Since the Open Gardens proposed the concept of mobile cloud computing, the 

academic world be a lot of research. Some scholars consider cloud service delivery delay 

data to the cloud caused by the impact of mobile users, computing resources, deploy and 

manage applications and services were studied. [9] For the best personalized service and 

information management problem of mobile cloud computing environment, we propose a 

context management model, which is to effectively manage resources through contextual 

information and provide users with the appropriate services. Mao and other P2P 

heterogeneous cloud services and mobile network convergence scenario presents a 

cloud-oriented document management system that uses mobile applications to 

transparently access ways to effectively improve the performance of cloud services. 

Kallasi and other wireless channels, fiber and mobile cloud data is also composed of a 

computing system, consider vendors to provide cloud computing services in the 

characteristics of the globe, a new cloud-based Context response program. In order to 

reduce the delivery time of the application data to meet application performance 

requirements, Mahade proposed a cloud cell, the cell cloud formation resource pool in the 

area close to the user and provides the user VM, can seamlessly handle compute-intensive 

applications, reducing application delivery time data. Document [9] for mobile 

applications presents a resource-intensive application-aware management program, which 

can be in a dynamic network environment by optimizing the resources of the mobile 

terminal, the cloud and the cloud between the cell to maximize the customer experience. 

Liang and other cloud services for mobile cloud computing scene geographically 

distributed, based on semi-Markov decision process presents a clever decision service 

program, which migrate through the service way to balance the computational load in 

different areas, which can effectively reduce termination rate improve system efficiency. 

Santan and other mobile cloud computing resources dynamically provisioning scenarios, 

an adaptive resource provisioning model, which uses forecast resource needs ways to 

prepare in advance for the user computing resources, can maintain a good quality of 

service, while improving resource utilization. Research and management of computing 

resources and deploy applications and services, to further reduce the network load and 

mobile cloud computing service delivery delay data systems is an important future 

research directions. Some scholars consider steaming ring to limit mobile application 

performance caused by the radio resource to the mobile cloud radio resource allocation 

were studied. Andreas mobile cloud computing environment presents an intelligent access 

control scheme, and for the realization of the program has developed a mobile cloud 

access controller, the program according to the user's location, the service requested 

information to intelligently access management. Sudip Misra for the user to switch the 

scene, according to the auction mechanism proposed transfer and reallocation of 

bandwidth algorithm to guarantee the quality of service by the user to switch the user's 

bidding strategy. Niyato Dusit etc. for multiple vendors to provide network and 

computing resources of the scene, using the bandwidth and computing resources, joint 

approach based on cooperative game presents a resource supply strategy
[10]

. 

US National Institute of Standards and Technology from the user experience point of 

view, the cloud computing service model into infrastructure as a service, platform as a 

service, software as a service. Cloud computing services focus of current research is how 

to measure how users adopt cloud computing costs, and service providers to maximize the 

use of its physical resources. Cloud computing infrastructure users hoping to meet 
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demand for quality of service provided to minimize payment. For cloud computing 

infrastructure provider, the provider needs according to the requirements in a timely 

manner to each application optimized dynamically allocated on the basis of an appropriate 

amount of resources, we must also meet the conditions for optimal overall efficiency. 

Mobile cloud computing has the following advantages: 1. get rid of the phone hardware. 

Phone and machine processing capacity large difference when dealing with big data, 

mobile terminal hardware is the biggest constraint. But in the mobile cloud computing, 

data storage and computing capabilities to users from the "cloud", so it is no longer 

dependent on their mobile terminal processing computing power. 2. quick and easy data 

access. Because mobile cloud computing data stored on the "cloud", the mobile cloud 

computing enables users with large data storage space, and when users access the cloud 

data in a mobile network environment can achieve good local access speed, and to 

facilitate inter-user data sharing. 3. Intelligent load balancing. Mobile cloud computing by 

utilizing change cycle between multiple applications, intelligent load balancing for the 

load changes in the larger applications to provide users with the flexibility to resources. 4. 

Reduce administrative costs. Management of resources and management costs 

proportional. Mobile cloud computing can be implemented standardized management 

processes, enabling management tasks clear, rationalizing management costs. 5. Press the 

user needs to provide services. Although customized services to reach a different Internet 

service users individual requirements, but will bring ultra-load bearing problems. The use 

of mobile cloud computing technology to share resources between different services, to 

provide users with on-demand service, so that reduce service costs. Mobile cloud 

computing there are some problems. Lack of resources the mobile terminal device. 

Relative to desktop computers, mobile terminals smaller screen, the battery capacity is 

limited, and the computing power of the device itself is not very strong, it is often 

considered mobile cloud computing cloud is that the user to thin clients and browsers as a 

medium for Cloud Access perform data processing and computing in the cloud. By 

mobile network Quality. Despite the reduction in the delay, but in the presence of multiple 

mobile devices at the same time reduces the bandwidth. At the same time, the bandwidth 

for mobile phones may be restricted in some area of base station bandwidth, there may be 

disconnected after operators optimize mobile network connection is interrupted and 

Suman situation will improve, but the mobile network environment the complexity of the 

connections may still be unstable and Suman phenomenon. Mobile terminal safety 

problems exist. Because more mobile devices than the desktop computer is lost, if the 

cloud platform can also access important data through the device to other users, it will 

bring information security risks. Heterogeneous wireless networks. Due to the rapid 

advances in wireless communication technology and network technology, resulting in a 

lot of new heterogeneous networks, such as cellular mobile communication network, 

wireless personal area networks, wireless LANs, wireless metropolitan area networks, 

wireless sensor networks. 
 

2.2 Internet Education System  

Mobile Learning research project was first started at Carnegie Mellon University. At 

present, mobile learning abroad mainly in the part of the developed countries in Europe 

and North America, and its applications have been fully carried out, related to the field of 

primary and secondary schools, university fields, vocational training, distance education, 

education for the whole of society . A total of three stages, the first stage, the feasibility of 

mobile learning and to verify the validity of the exploration stage. From 2001 to 2002 the 

company launched mobile learning project. Project goal is a systematic study of mobile 

terminal equipment applications in the classroom teaching, the research is to determine 

the main mobile terminal device for the secondary classroom teaching whether it is useful 

to explore the prospects for mobile learning undertaken. From the findings of the project, 

the teachers on the use of handheld devices aided teaching in the classroom is a very 
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positive attitude, about 90% of the experimental teachers think that the handheld device is 

useful adjunct teaching tool can effectively promote students' classroom learning . The 

European Commission-funded project was launched in the United Kingdom since, on the 

feasibility study of mobile learning provides empirical data. The project is aimed at young 

unemployed or difficult years of education in the UK for the study, these people need 

education, but refused to enter school or fixed place of learning, the researchers found that 

this type of research by groups of young people have mobile phones, so consider to 

provide educational content based mobile learning mode. The study showed that after 62% 

of students through training mobile learning, has greatly improved the level of knowledge 

and enhance interest in learning, further research and application of the research results of 

mobile learning provides a good prerequisite. The second phase of mobile learning theory 

and application of model exploration stage - Mobile Learning and education resources 

integration. It can effectively support collaborative learning in a wireless learning 

environment, especially the collaborative knowledge construction. These projects are the 

use of mobile technology, the characteristics of the various types of mobile learning with 

learning mode integration, such as: problem-based learning, informal learning and 

collaborative learning. British African savannah learning project explores the use of 

mobile devices and wireless technology to achieve a rich, interactive experience 

simulated learning experiences in order to promote students' knowledge construction; 

Japan's University of Tokushima in Japan in Politeness expression pervasive learning 

system can automatically obtain learner position and push for polite language of the scene 

based on the learner's scene. Such research projects are carried out learning by providing 

mobile technology to support learning in real situations, more conducive to learners 

construct new knowledge-based mobile technology support for the scene. In recent years, 

in conjunction with mobile communications technology and social software for mobile 

learning has become a new hotspot. European project has developed a system for mobile 

terminals and the client, users can access other users to share learning content through this 

system, you can always publish text, pictures, learning experience to share with others; 

University of Nottingham has developed a platform for learners You can use the phone to 

learn experience sent to the personal space of the platform will be shared with other 

people in the museum, they can also see what others are gathering information to learn, 

the teacher finally student works selected outstanding posted to the website, to share to 

other learners, parents and the public; cloud computing concept was first proposed, a few 

years has been rapid development, now cloud computing has penetrated into all fields of 

study. In recent years, academic and commercial areas of cloud computing in education is 

very promising. Cloud computing aided teaching research project after another, including 

research in the cloud computing environment is one of the hottest mobile learning 

direction. Through a variety of educational services for the cloud smartphone, the learners 

can be more convenient for mobile learning. The third stage, the mobile learning app 

promotion stage. With the further expansion of mobile learning research and application 

of the scale, and gradually formed based on knowledge transfer and feedback; support 

mobile learning scenarios learning; individual learning mobile technical support; mobile 

technology-supported collaborative learning and social learning and other typical 

application mode. People began to move learning teaching model to promote large-scale 

study to construct the theoretical framework of regional mobile learning research carried 

out, for example, et al proposed a framework for mobile learning research conducted on 

campus to promote mobile learning in schools at all levels, community, national within 

the scope of conduct; to advance the field of education to have one share, the United 

States hundreds of basic education schools have joined the 1: 1computer project. MIT 

professor Nicholer sponsored alliance to explore and support research focusing on mobile 

learning terminal device form, make efforts to promote the goals of the world's children to 

have one. International Distance Education Authority said: "The technology itself is not 

suitable for teaching characteristics, making distance education and open university has 
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been successful, but the technology has been commonplace in public." Moving from the 

current situation of foreign research study, the good proof of this statement. Mobile 

learning is experienced efficacy studies, terminal support research and new applications in 

the form of an integrated, large-scale promotion of applied research in three phases and 

has a generally recognized by the public only after the path of rapid development. 

Mobile learning as an emerging technology in the field of education research, current 

research has not yet formed its concepts more unified concept of consensus, many mobile 

learning Researchers have there are different views and opinions, it is because the 

elements involved in mobile learning more, such as: Do you want to focus on the 

definition of small personal devices, whether mobile learning to pay attention to learners, 

whether you want to focus on communication and collaboration between learners, 

whether to pay attention to the context associated with the learner, if you want to focus on 

expansion of online learning. Mobile learning is a mobile communications technology 

and computer network learning and development combined with the product. On the one 

hand, intelligent, portable and mobile devices is seen as an extension of digital learning 

technologies, on the other hand, multimedia mobile learning, mobile devices, haptic 

interaction, intelligent environments, wireless communications and other new 

technologies into the field of education and training Therefore, mobile learning exhibits 

and general computer-based learning traditional fixed wired network model under 

different digital learning characteristics. Small volume portable learning devices. With the 

rapid development of mobile terminal equipment, miniaturized, intelligent mobile 

terminal has become quite common functions are quite powerful, which provides learners 

with a variety of learning tools, such equipment outstanding feature is convenient, flexible, 

and different learning modes larger host. Flexible and independent learning time, learning 

spaces without space restrictions. Learners carry small mobile terminal devices, you can 

now access learning system through a wireless network to carry out anytime, anywhere 

learning, which allows learners to completely get rid of the shackles of geographical 

location at any time at their own comfortable and flexible learning environment. In 

addition, due to the different goals of each learner and learning tasks, so that they can 

learn to move according to their own learning needs and learning willingness to 

customize the arrangement of learning content and learning time. More situational 

learning activities, resources, rich, and real-life situation as a learning metaphor. Mobile 

learning provides contextual learning support, learning activities take place in the true 

nature of the social situation, the learner to facilitate learning and practice environment, 

which makes it more abstract learning content specific, so that students understand; in 

addition, there are also learning scenarios help learners to apply what they have learned to 

live among actual production, namely to achieve a "live learning" in the true sense. 

Broader learning community and lifelong learning process. Emphasis on learning ability 

in today's society, leaving the school does not mean the termination of learning activities. 

Therefore outside the classroom informal learning activities will always exist. More 

learners do not have time because of work or other reasons to attend the formal return to 

the classroom learning and give up the opportunity of continuing education. Emergence of 

mobile learning allows a wider range of people to participate in learning. The majority of 

learners can easily go to the browser they want to learn content through a wireless 

network, quickly download the information they want. So mobile learning broadens the 

scope of education, so that more people access to education, to achieve the current 

advocacy of lifelong education. 

 

3. The Proposed Scheme 

Based distance education system for mobile cloud by six layers and two service 

modules, of which 6 layers are data sources, data integration, data storage, data analysis 

and processing, information presentation and business applications, two service modules 



International Journal of Grid and Distributed Computing 

Vol. 10, No. 1 (2017) 

 

 

Copyright ⓒ 2017 SERSC  57 

to provide security for the entire system services and access control services. 

1) Data source 

The system supports multiple types of data source access, mainly include two 

categories: The first category is related to distance education and business data, including 

user-demand services, search data, text data, education, education and other audio and 

video data; the second category external data, including authentication, recommendations, 

comments and other data, the system to obtain such data from authoritative data 

distribution mechanism. 

2) Data Integration 

This layer is formed by parallel ETL technology data source layer by extraction, 

transformation, loading and a series of processes is loaded into the data storage layer. For 

different types of data sources we offer different ETL interface, and the degree of 

parallelism ETL process can be set as desired. 

3) Data Storage 

Data storage system in the cloud data warehouse, data warehouse uses a distributed 

cloud storage technology to meet the massive data storage requirements, not only safe, 

reliable, and economical, easy to expand. In order to meet the user real-time and 

non-real-time data processing needs, cloud data warehouse is divided into two parts: ODS 

and distributed data warehouse, where the ODS to meet the storage needs of data in 

real-time, distributed data warehouse to meet the non-real-time data storage requirements. 

To meet the specific needs of data exchange between the ODS and the distributed data 

warehouse via the interface. 

4) Data analysis and processing 

Data analysis and processing of data in the cloud layer data warehouse provides three 

types of processing: ad hoc queries, multi-dimensional OLAP analysis, data mining and 

machine learning. Ad hoc queries to meet the needs of user queries for real-time data, 

ODS part of the data stored in the data storage layer; multi-dimensional OLAP analysis, 

multi-dimensional analysis based on parallel computing technology to meet user demand 

for OLAP analysis of massive data; data mining and machine learning to provide 

clustering, forecasting, outlier analysis, correlation analysis and other types of parallel 

data mining algorithms, allowing users to tap unknown, valuable knowledge from vast 

amounts of data, thus providing a basis for decision making by managers. 

5) information be presented 

Information presentation layer mainly simple appearance, landscaping FusionCharts 

charting tools as the underlying display mode, the dynamic display indicators and 

parameters, including the form of a histogram showing a variety of charts, pie charts, line 

graphs, real-time maps, scale diagrams. 

6) business applications 

Business application layer provides multiple levels of education for intelligent remote 

user applications, including online cloud notes, mastery of analysis, ability to use analysis 

and user behavior analysis and so on. 

7) Service Module 

System service module provides security and access control services for the system. 

Security should be application security, authentication mechanism, application security 

auditing, data storage confidentiality, data storage integrity, non-repudiation, software 

fault tolerance, resource control, backup and peer recovery application data aspects of 
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security; access control services for system resources providing flexible rights allocation 

mechanism, while ensuring the safe use of system resources. 

 

3.1 Cloud Data Processing Platform 

Cloud data processing platform is the core of the system of data storage and data 

processing platform, the platform structure to a distributed file system and parallel 

computing framework, integration interfaces to external systems, multi-dimensional 

analysis of massive data knowledge mining, data analysis and other results show service, 

as shown below, the system can support large-scale distributed data acquisition, 

multi-dimensional analysis of parallel and parallel data mining. 

HBase
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tion  

Service

SQL 
Interfaces

(Hive)
Serializ
ation 

Services
                   HDFS+MapReduce

Parallel line 
analysis

Parallel Data 
Mining

Statemen
t 

Analysis

Parallel data 
extraction and 

loading

 

Figure 1. Data Relationships 

As can be seen from Figure 1, the main provider of cloud data processing platform 

features four categories, which are distributed data storage, parallel data extraction, 

transformation and loading (ie, data ETL), parallel and parallel data mining 

multi-dimensional analysis. Wherein the distributed data storage uses HBase to store data, 

which can greatly improve the efficiency of data access, since the underlying storage 

HBase uses HDFS, so that a distributed data storage, safe and reliable. ETL data used to 

complete the data source through the extraction, transformation, loading process into a 

series of HBase. Parallel to achieve multi-dimensional analysis using Hive, class Hive 

SQL interface provides easy to use, multi-dimensional analysis greatly simplifies the 

difficulty of implementation. MapReduce parallel data mining based on parallel 

computing framework to achieve clustering, classification, prediction, outlier analysis and 

other data mining algorithms make it possible to discover valuable knowledge from 

massive data. 

Cloud data processing platform in parallel multidimensional analysis technology uses 

Hive achieve the specific implementation steps is the first to map data stored in HBase or 

HDFS to the Hive, and then type SQL interfaces Hive provides data multidimensional 

analysis, Hive class SQL statements into MapReduce Job executed in parallel, enabling 

the entire multi-dimensional analysis of parallelization. 

In this system, the parallel multi-dimensional analysis technique is mainly used in 

various electrical analysis and comprehensive analysis of energy efficiency, energy use by 

a variety of indicators of users multi-dimensional analysis enables users of electricity and 

energy consumption at the level of the multi-angle statistics and evaluation, to provide 

users with decision support. According to the specific needs of intellectual distance 

education system, the initial user data parallel multi-dimensional analysis of the main 

users to learn query data, analysis dimension has user type, time, location, related topics, 

learning routes. 

In this system, data mining is mainly used for electricity a lot of basic data analysis and 

processing and converting it into valuable knowledge and conclusions, these conclusions 

reflect the knowledge and the laws of electricity and energy users weaknesses can be 

auxiliary power grid companies and government departments decision-making, but also 

the power user guide rational use of electricity. 

For general data mining massive, high-frequency data study, the prevalence of single 



International Journal of Grid and Distributed Computing 

Vol. 10, No. 1 (2017) 

 

 

Copyright ⓒ 2017 SERSC  59 

algorithm to achieve a huge amount of calculation, calculation process is complex, limited 

processing power and other issues. In order to solve the problems of conventional data 

mining algorithms encountered in stand-alone operation, improve operating efficiency, the 

use of parallel computing framework MapReduce cloud computing to achieve clustering, 

classification, prediction, association and other data mining algorithms parallelization and 

apply in distance education learners to acquire knowledge and learning behavior 

associated analysis. Cloud data processing platform parallel the functional structure of the 

data mining module. 

Set Map、Reduce class，Set Map 
number，Set Reuduce number

Read Data

Map1

Exist？

Carrying task

Yes
No

Media Data

��

Reduce

Map End

Read Data

MapN
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Carrying task

Yes
No

Media Data

Map End

Result  output

Set up MapReduce

Divide the data

MapReduce Driver

 

Figure 2. MapReduce-based Data Mining Parallel Algorithm Flow Chart 

4. Smart Interactive  

Through intelligent interactive system, the educational institutions, distance education 

providers, interaction and sharing of information between the remote user education, 

relevant party can enjoy information inquiry, under the information is sent, information 

consulting and other flexible interactive services. Smart interactive features include 

remote user education, information exchange service, system interaction services. 

1) Distance Education Information Query 

This feature enables remote users to education, educational resources and learning 

search path information management functions, providing users to view education 

learning history related information and related course materials inquiries. Conditions can 

be viewed by searching the whole information of distance education information about 

related topics, inquiry learning materials and information mutual relations, as well as 

relevant learning users reviews, etc. 

2) information exchange service 

Information exchange services to provide remote education users query search of 

educational resources and learning path published information, modify unpublished 

information, delete unpublished information, publishing new information and other 
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operations, such as updating the curriculum, the new start of the course and other 

information, distance education agency released study suggested user messages and other 

information. In addition, information exchange service to support fuzzy queries, provide 

energy efficiency information query, add, modify and delete services. 

3) systems for interactive services 

According to business needs, and other applications for data exchange and data sharing. 

System main function is to use interactive services data bus, the data bus services to other 

applications within the system and outside the system in acquisition, the resulting data is 

applied to this system. In this system, mainly through the interactive system integration 

services to solve problems with other business systems. Based interface-oriented thinking 

in the design and third-party service interface, unified by the interface processing, using 

an adapter design pattern of thought, to complete the conversion process by the middle of 

no gap between systems integration. 

Security applications should apply system security, authentication mechanism, user 

rights and access control, application security auditing, data storage confidentiality, data 

storage integrity, software fault tolerance, resource control, backup and recovery and 

other aspects of the application data security. 

The user interface for Safety Security users to connect remotely applications, including 

authentication, need to develop data encryption, access control and other security 

measures, and the use of encryption technology to ensure the integrity of the data 

communication process. 

Data interface between systems security including security of data exchanged between 

the Intelligent Community Business Intelligence system interfaces with other business 

systems, such as data exchange interfaces with third-party marketing business system 

information collection system. Sharing and exchanging data between systems used in two 

modes: 

(1) interface to exchange data directly between systems. 

(2) by security isolation gateway for data exchange. 

 

4.1 K-Means Algorithm 

KMeans algorithm is a very simple clustering algorithm based on the distance that 

each Cluster and this similarity is measured by the distance from the point of similar 

composition, the point between the different Cluster should try not similar, and each will 

have a Cluster "center of gravity"; in addition, it is also an exclusive algorithm that at any 

point must belong to a Cluster and only belong to the Cluster. Of course, its shortcomings 

are more obvious, such as: For the isolated point sensitive to the size of the gap between 

the final cluster produce little. 

It is an iterative algorithm: 

1) according to pre-given value of k establish initial division, get k Cluster, for 

example, a random selection of k points as the k Cluster's center of gravity, or with 

Canopy Clustering obtained Cluster as the initial focus (of course, this time of k 

Clustering results obtained value is determined by the Canopy); 

2) calculated for each point to the center of gravity away from each Cluster, add it to 

the nearest Cluster; 

3) Re-calculated for each Cluster's center of gravity; 

4) Repeat procedure 2-3 until each Cluster does not change the center of gravity or the 

maximum number of iterations to achieve within a certain range of accuracy. 

The time complexity of the algorithm is: O (nkt), where: n is the number of cluster 

points, k is the number of Cluster, t is the number of iterations. 

Parallel strategy: 

K-Means better Locality it can well be parallelized. The first stage, the process of 

generating Cluster can be parallelized, the presence of each Slave read local data sets 

generated by the above algorithm Cluster collection, and finally set a number of Cluster 
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generate a first iteration of the Global Cluster collection, and then repeat the process until 

satisfied end condition, the second stage, with a cluster operation before getting the 

cluster. 

With map-reduce description: datanode in map stage read in the local data set, the 

output of each point and its corresponding Cluster; combiner operating in a local included 

in the same Cluster in points reduce operation and output, reduce operations to give 

global Cluster collection and write HDFS. 

Take advantage of parallel clustering algorithm, cluster analysis, distance education 

institutions in order to classify the user to achieve classification of service, more targeted, 

and ultimately individual learning tailored. 

 

5. Conclusion 

Based on the characteristics of distance education, presented in the new technological 

environment of mobile Internet cloud conditions, building distance education system for 

mobile cloud computing, according to the computing power of the mobile terminal is poor, 

but the access convenient features, build distance education query, data output, and 

clustering data mining technology platform for mobile cloud platform, thereby enabling 

the characteristics of distance education system supports multiple services. 
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