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Abstract 

Varieties of web services are available in the internet, but we always be the users even 

we have submitted our data to a cloud platform. Then how to let a user who has no 

programming basics be a service provider using his or her own data? In this paper, we 

propose a web service constructing model which can help users construct their own web 

service. And the experiment reveals that all kinds of the data source provided by users in 

private cloud is demonstrated properly through our cloud platform using Web GIS. In 

other words, users can construct web service with their own data through simple 

configuration. 
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1. Introduction 

Among the current Internet, there is a wide variety of private cloud storage services 

which are available to users. They support considerable storage space, but only a single 

function of storage [1]. The data do not allow users to further processing. The right to deal 

with these data only rests in the hands of the storage service providers. 

How to make individual users construct their own web services [2] with their own data 

is an initial question needs to be solved. What’s worse, if the user does not have any 

programming foundation, the question will be more difficult in this environment. The 

ideal solution is few text input and simple mouse clicks. To simplify user operations and 

shield the programming details, in this paper, we propose a model for individual users to 

construct their own services. Data sources of this model come from the user stored in the 

user's private cloud [3], and the final data results will take web pages using Web GIS for 

example. 

The rest of the paper is organized as follows: Section 2 describes the related works 

about web service constructing and web service description language. Section 3 gives the 

description of the problem with more details. Then the components and data flows of the 

model are talked about in Section 4. And Section 5 is the procedure of experiment. Then 

the conclusion is made in Section 6 and we talk about some future plans in Section 7. 

 

2. Related Works 
 

2.1. Web Service Description Language[4] 

WSDL, as a widely used language, is playing an important role in web service 

publishing, retrieval, etc. And it is also a significant part in the model we proposed. Some 

people have done lots of work to enhance the scalability and practicality. Parimala N and 

Anu Saini put forward X-WSDL, they bring a new element named 'criteriaservice'[5] into 

WSDL. And the element is available in the new namespace. Additionally, using this 

extension allows to specify the criteria along with the service in X-WSDL document. In 

addition, six steps were proposed by Marco Crasso and his colleagues to revise WSDL 



International Journal of u- and e- Service, Science and Technology  

Vol.8, No. 11 (2015) 

 

 

390  Copyright ⓒ 2015 SERSC 

documents, especially to avoid the anti-patterns when we use the contract-first 

approach[6]. Nevertheless, code-first is the more popular way we use than contract-first. 

So they give other ways to avoid anti-patterns for code-first in another paper [7]. Banage 

T. G. S. Kumara and his colleagues extract features from WSDL documents to help 

understand web services[8]. Learning from their points of view, we cited another simple 

XML description file through “import”, in addition to completing the conventional 

elements of description file. It helps to improve the componentization, completeness of 

the WSDL, because this file contains the implementation details about the internal 

services. A more detailed document structure will specifically addressed in the 

experimental section that follows. 

 

2.2. Web Service Publishing 

Web service publishing is an important step of a web service’s life cycle[9], and a 

service description file is a key point to improve the efficiency of service constructing and 

follow-up release. In other ways, A Service Broker Based Architecture for Effective 

Discovery and  Automatic Publishing of Internet Web Services was proposed by Demian 

Antony D'Mello and his colleagues to improve the efficiency of discovery and 

auto-publishing[10]. Among their paper, they presented through a series of activities to 

complete automatic web service publishing: firstly, WSDL crawler would guide to the 

location of a service description file. Secondly, the WSDL file will be downloaded and 

stored to WSDL repository by WSDL down loader. Then these files would be passed to a 

matchmaking module. Then, calculate the level of each respective service during 

constantly updating process according to the data type and WSDL file. Lastly, complete 

the service publishing work in accordance with the WSDL information and the level 

which has been calculated. This approach is also for enterprise or organization, made no 

specific guidance for individual user. In this paper and at this stage, we firstly aim to help 

the individual users who have own data to construct a web service and then allows people 

to get in touch with this service. 

 

3. Description of the Problem 

Nowadays, data as an extremely important network resource, its utilization did not 

meet the people's expectation. Cloud computing[11, 12, 13, 14] technology to flourish, 

greatly enhanced the ability of data processing. But in reality we often encountered such 

problems: some organizations have powerful data processing tools, but there is not 

enough data sources for them to achieve the desired result; to the contrary, some 

organizations even some individuals hold a good deal of data resources with all kinds of 

data storage media. At the same time, the content is great variety, which can not even find 

the appropriate treatment; Indeed, there are a considerable part of the organizations do not 

even know the value of their data in the hands. Their purpose is to protect them rather 

than amplify the value of the data. Most of the people there have no computer 

programming background and foundation. In our model, such people are our important 

target customers. Under normal circumstances, if they want to process the data for some 

reason, they accustomed to using services provided by IT companies. In this case, the 

direct operation of user’s data will also be handed to others, which is prejudicial to the 

security of user data and their private cloud. 

Two important issues of the question: no programming basics and construct the web 

service by themselves using their own data. 

We want to provide the user with a simple private cloud space, then let the user 

construct his or her own web service just through simple interface which we only reserved 

for the user the appropriate buttons and input boxes. We shield back the implementation 

details as far as possible. We only check the results of the user's service constructed. As 

we only provide a pot, what type of raw food will be used is the user's freedom, and we 
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just check the last of the dishes is non-toxic and can be eaten. 

 

4. Components and Data Flows of the Model 
 

 

Figure 1. Components of the Model 

User Web Component 

The component mainly works through web pages. As one or several of its main web 

page appears, this component is responsible for obtaining the user's individual needs, 

providing user the appropriate option and input operation. In addition, this component 

show the feedback information to user. Also, user web components will be invoked in the 

course of constructing the service. The following is the performance of the various 

functions at different stages of the constructing process out of service. 
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Function 1 : Build Data Tables and Do Data Entry Operations 

User describes the table names, column family names, column names etc. User web 

component generates a data table description file dynamically. The data table description 

file named “XML_table” which is the basis for creating a table in database. By the way, 

we used HBase among our private cloud. After the description of data table, a same table 

will be created in the database which is transparent to the user. Then the user should 

submit his or her own data in accordance with the structure of the table. These data will 

be the possible resource for constructing a web service. 

Function 2: Service Information and Data Processing Type 

The service information is divided into two: a part is automatically generated by 

obtaining user registration information, such as user name, user ID, etc; The other part is 

entered by user, such as service type, service description, key words, etc. Especially，user 

should make a choice for the final processing way. User can customize his or her service 

to be presented in chart, Web GIS or some other ways. For example, some users just want 

to calculate some data and save the result in a file, then the file is a possible way which 

could be customized. And these is stored in the file named “XML_describe”. 

Function 3: Data Reflection 

Select the required data. All the user’s data is stored in the private cloud, but the data 

used ultimately may just only part of the whole. The data used finally is determined by the 

user. Data reflection helps user to select the data will be used, and then finish the 

reflection between the selected data and the item they belonged to in the final processing. 

Specifically, if we choose Web GIS for the final type, the reflection is mainly between the 

column names and the items in the map. And this relationship of the data reflection is 

stored in a file named “XML_reflect” which is the basis of data extracting from the 

underlying database to the upper database. 

 

Data Flow 

In user web component, we get “XML_table”, “XML_describe”, “XML_reflect” 

through mutual cooperation with other components. Next we come to interpret the data 

flow through the figures. 

XML_table, as the basis of creating data table, is automatically generated by the user's 

operation and then delivered to private cloud component. Figure 2 depicts the data flow 

from user web component to private cloud component. 

 

 

Figure 2. Data Flow from User Web Component to Underlying Database 

XML_describe stores the description of the web service. Figure 3 depicts the data flow 

from user web component to data processing component. 
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Figure 3. Data Flow from User Web Component to Processing Component 

XML_reflect, as the basis of extracting data among the private cloud component. 

Figure 4 depicts the data flow from user web component to the private cloud component. 

 

 

Figure 4. Data Flow from User Web Component to Upper Database 

4.1. Private Cloud Component 

This component is used to store user data. We provide enough private cloud space for 

users. When constructing a web service, the data stored in the private cloud will be the 

data source. But his or her own data is not the only data source. Users can invoke other 

available data as long as the permission to them is obtained. 

This component is divided into two: the underlying database and the upper database. 

Through this structure, not only we improve the accuracy of the data usage but ensure the 

security and integrity of the data in underlying database. 

 
Function 1  

The underlying database stores the whole data from user, and it is also the data source 

of the upper database. XML_table here is used to create a true data table in 

HBase.Specific generation process will be described in detail later in the experimental 

section. 

Function 2 

The upper database stores the data required during constructing a web service. Maybe 

the data here is just a little part of the underlying database. The data will be extracted 

from the underlying database automatically according to XML_reflect, which is just as 

Figure 5 depicts. The data will be the source for final data processing, which is just as 

Figure 6 depicts. 
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Data Flow 

 

 

Figure 5. Data Flow from Underlying Database to Upper Database 

 

Figure 6. Data Flow from Upper Database to Data Processing Component 

4.2. Web Service Verification Component Function 

This component helps the background administrator to verify the legitimacy and 

feasibility of the web service constructed by user. The legitimacy verification will deny 

the construction of web service for illegal data. The feasibility verification will focus on 

whether the data can be processed properly. During this verification, a little part of the 

data will be tested. 

Web service verification component invokes the interface of the data processing 

component to deal with the data. Then the administrator will give feedback information to 

user web component whatever it is successful, just as Figure 7 depicts. If there is no 

problem left, administrator will start web service publishing component to finish the 

construction, just as Figure 8 depicts. 

 

Data Flow 

 

 

Figure 7. Data Flow from Web Service Verification Component to Web 
Service Publishing Component 
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Figure 8. Data Flow from Web Service Verification Component to User Web 
Component 

4.3. Web Service Publishing Component 

 

Function 

After receiving the positive confirmation information from web service verification 

component, this component will invoke the data processing component to finish the 

constructing. Data processing component is invoked two times if the service goes well. 

The difference between them is mainly about the amount of data. When invoked by the 

publishing component, the data processing component will deal with all the required data 

rather than a little part during the verification. Finally, a publishing result information will 

be sent to user web component which is as Figure 9 depicts. 

 

Data Flow 

 

  

Figure 9. Data Flow from Web Service Publishing Component to User Web 
Component 

4.4. Data Processing Component 

Function 

This component is the common part in both web service verification component and 

publishing component. The data flows are depicted as Figure 10 and Figure 11. It 

processes data in different ways according to the information stored in XML_describe. 
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Data Flow 

 

 

Figure 10. Data Flow from Processing Component to Web Service 
Verification Component 

 

Figure 11. Data Flow from Processing Component to Web Service 
Publishing Component 

5. Experiment 

We use the existing cloud platform [15,16] which is constructed in our lab as the 

foundation in the experiment. And the platform is mainly about Chinese minority villages 

information. It can show data by latitude and longitude on a map to help with analyzing. 

Our test data is associated with Chinese minority villages. In each group of villages 

data will include the latitude and longitude information in order to show the result in the 

map using Web GIS. 

 



International Journal of u- and e- Service, Science and Technology  

Vol.8, No. 11 (2015) 

 

 

Copyright ⓒ 2015 SERSC  397 

 

Figure 12. Main Steps of the Experiment 

The main six steps are depicted as Figure 12.: after logging in the system successfully, 

user need to create a data table and input data. Then a service description is a must. The 

last thing users should do is just submission. The following works are handed to the 

model. Administrator will do the service verification and service publishing. What the 

users have to do is just waiting the feed back information. 

Next several steps and some specific structures will be discussed. In step 2, the model 

create data table in HBase [17,18,19] according to XML_table. In simple terms, the 

content of XML_table is all about the table structure. A specific table structure is 

indicated as Figure 13. 
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Figure 13. Specific Table Structure 

Then the reflection between the data source and the last map items according to user’s 

operations and XML_table is finished in step 3 and step 4. The reflection information 

which are pairs of key-values is stored in the newly generated file XML_reflect. The 

overall structure of this file as Figure 14. For example, the key “longitude+latitude” is an 

item in the final map, but the value “position” is a true column name of the data table. 

 

 

Figure 14. Structure of XML_Reflect 

Next the administrator will verify the web service by extracting data from the 

underlying database to the upper database and processing the data in a customized way in 

the light of these xml files in step 5. Finally, all the required data will be demonstrated in 

the map and feedback information will be passed to user. 

After the WSDL file is generated by conventional tools and in order to improve the 

integrity of the WSDL document, we brought XML_reflect in by “import” statement as 

Figure 15 depicts. 
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Figure 15. Using “import” Statement in WSDL File 

6. Conclusion 

In this paper, in order to allow individual users can easily construct their own web 

services rely on their own data source, we propose a model which just need users to do 

some simple configuration. The experimental results indicate: from the user's point of 

view, he or she can easily construct a web service based on his or her own data through 

simple web operations, which achieves the purpose of the model. After the construction of 

service, users of this platform will become a service provider who can provide services 

based on its own data to the other visitors. So these visitors can learn about minority 

villages of information from this service. Besides,we selected the test data set includes not 

only the text, but also a lot of videos, and the results display correctly according to the 

latitude and longitude through Web GIS. 

 

7. Future Work 

Currently, we only verified the feasibility of single-user service constructing model. 

Further more, we will achieve multi-user mode on this basis, the increasing number of 

users and services will help to enhance the service constructing model. 

But we just discussed the process of a web service constructing. To enhance the 

robustness of the model, we should take service registration[20], service discovery 

[21,22,23], service retrieval into account. Therefore a stronger service engine will be 

designed in the future work. 
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