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Abstract 

Under the circumstances of user’s varied requirement, lots of web services are 

available and the number is increasing rapidly. In order to change service consumers into 

service providers with their own data and give them autonomous right, we designed a 

smart service computing platform which provides basic environment and infrastructure. 

As a platform, we cannot only make full use of our data resources through providing 

customized web service to target people, but also let users construct their own web 

services with their own data. Furthermore, combining the services and improving our 

efficiency of software development is our another main purpose. Therefore, in this paper, 

we propose a smart service computing platform to help users to publish their own web 

services and then combine the services into new ones with new functions. 

 

Keywords: publish web service, web service, cloud computing, service computing, SOA, 
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1. Introduction 

In this big data [1-3] era, we individuals have been as service consumers using online 

resources, but we rarely consider how to become a service provider using our own data. 

Let alone combine the services we constructed into new ones and do service computing. 

Not because we do not want to do so, but there is no suitable method to help us.  

When we are faced with new software requirements, we still have to start from the 

most basic part—coding until all the modules completed, however, most parts of these 

modules are the same, especially in software in an organization or a company. If we have 

such a platform, which not only make our software development not from coding, but 

from the combining well developed modules, and greatly improve the efficiency of 

software development, that will be a great thing. Generally, when we want to publish a 

service [4], the first thought is to use existing interfaces and available online data. 

In order to implement the above functions, we designed a smart service computing 

platform—SSCP, when users use it to develop software, they only need to combine the 

services that the software needed simply. Deployment and execution of the software are 

by controlled by the SSCP. 

Our platform is divided into two main models: service construction, service 

regeneration. Moreover, each model has its own components or layers those help us 

understand. 

In this paper, we propose a platform helping users to publish their own web 

services[5,6] especially using their own data based on their own needs, then combining 
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the services published into new services and deploying them efficiently. The rest of the 

article is structured as follows: part 2 introduces several typical related works about web 

service construction and service regeneration. Part 3 describes the structure of the 

platform and how it works. The description includes two main models as said above: 

service construction, service regeneration. And then we give a experiment and verify the 

feasibility and efficiency of the platform by analyzing the experimental results in part 4. 

Lastly, some works about improving the model are talked about. 

 

2. Related Works 

Publishing web service is an important step of a web service’s life cycle, Demian 

Antony D'Mello and his colleagues proposed A Service Broker Based Architecture for 

Effective Discovery and Automatic Publishing of Internet Web Services to improve the 

efficiency of discovery and auto-publishing [7]. In that paper, they mentioned publish, 

find and bind operations among the service provider, service discovery and service 

requester. Then a series of activities are presented to complete automatic web service 

publishing. But there rarely mentioned that help individual users or organizations to 

publish their own web services using their own data. And that’s the difference between us. 

We mainly focused on helping users to become service provider rather than consumer 

especially using data source in their hands. 

During the design process of service regeneration model, previous results have given 

us a lot of help, and this model is divided into mainly two parts: cloud computing and 

service-oriented architecture.  

In cloud computing, we learned a lot from it, and we used some open source software 

of cloud computing. Rajkumar Buyya et al. [8] detailed the overall architecture of the 

cloud and introduced the future research direction of cloud computing. Michael Armbrust, 

et al. [9] gave a definition of the cloud computing, they also described the difference 

between cloud computing and general computing, pointed out the advantages of cloud 

computing. Finally, they elaborated the opportunities and challenges which cloud 

computing is facing. Anton Beloglazov [10], who designed a Data Center architecture that 

uses a new virtual machine allocation algorithm, with that algorithm Data Center’s energy 

consumption is reduced. Athanasios V. Vasilakos [11], who summarized the different Data 

Center performance evaluation model and done some research in Live VM migration and 

the VM performance management.  

In the aspect service-oriented architecture, Yi Wei and M. Brian Blake [12] described 

the characteristics of cloud computing and SOA, and they pointed that they can be 

combined. Mike P. Papazoglou et al. [13], who authoritatively described the SOA and its 

basic framework, detailed the structure and composition of service computing. Sasko 

Ristov et al. [14] designed a SOA-based cloud computing platform, and used several 

strategies to deal with the problem of load balancing. 

 

3. Platform Description 

Smart Service Computing Platform mainly has two model: service construction model 

and service regeneration model, just as Figure 1 shows. 
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Figure 1. Structure of Smart Cloud Computing Platform 

 
3.1.  A Service Construction Model 
 

 

Figure 2. Structure of the Model 

Service construction model we proposed mainly includes three components[15]: UI 

component, processing component, web service publishing component. Specific details of 

each component will be described later. 

 

3.1.1. UI Component: UI component is just as its name, it provides UI[16][17] which 

mainly used to match data columns and displayed items and obtain data, web service 

information, customized information from user. And it provides the appropriate web pages 

to user. User can only see the simple web pages provided by the model and the 

background complex processing procedure is shielded. The web pages consist of input 

box and button for adding more entries. All the operations from user are completed by 

these simple controls, such as constructing a data table.   

The data input by user is the source for the final publishing pages. Then the description 

of web service and some key words will be involved in the web service information. 

Besides, some other personalized demands, such as data processing method, are contained 

in the customized information. 
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Figure 3. Structure of the UI Component 

 

3.1.2. Processing Component: Processing component works according to the data and 

information from the UI component. Firstly, processing component stores the data in the 

database according to user’s need, by the way, we use HBase in the experiment. Then 

according to the matching between data columns and the displayed items, processing 

component extract the data from database for the customized result. Finally, the inspector 

of the model will check the feasibility. If there are no errors, web service publishing 

component will be invoked. 

 

Figure 4. Structure of the Processing Component 

 

3.1.3. Web Service Publishing Component: Web service publishing component is used 

to show the results of data processing and give the web service URL to target people. In 

addition, the customized result can be displayed in different ways ,such as displayed in a 

map based on its position or written back to the database. It all depends on user’s 

customization. 

 

Figure 5. Structure of the Web Service Publishing Component 
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3.2 Service Regeneration Model 

Referenced to architecture of cloud computing, service regeneration model is a 

four-layered service computing platform, from top to bottom, they are: service 

representation layer, service computing layer, the virtualization layer and the hardware 

layer. Above the service representation layer are users and software, they are not a part of 

SSCP. Figure 6 is the architecture of this model. 
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Figure 6. Architecture of Service Regeneration Model 

This figure shows the different logical layers of service regeneration model 

3.2.1. Services Representation Layer: Service representation layer is the uppermost 

layer of SSCP, and it is the interface of users and the software. SSCP is a service-oriented 

computing framework; therefore, service representation is essential in the SSCP. Like 

WDSL, we also use XML files to represent services, we called these files “service 

represent file”. The service represent file describes the basic information of services, 

among which the data exchange interface between services and service combination 

information are the most important. Service data exchange interface defines what data is 

exchanged between the two services, and how to exchange data. There are three kinds of 

ways to exchange data, and they are networking, memory exchange and file read. Service 

combination information defined connection between services, and services will provide 

greater functionality through connection. Service composition enables service forming a 

graph, in which services are nodes, and the connection between services is the edge of the 

graph. 

 

3.2.2. Service computing Layer: The services are executed in service computing layer. 

The service computing layer consists of two parts, and they are service scheduling 

systems and services analysis module. Service analysis module will first analyze the 

services and then assign the appropriate number of virtual machines for them. Because the 

resource needs of different services are different. After the service analysis, service 

scheduling system will schedule the execution of services. 
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3.2.3. Virtualization Layer: Virtualization layer contains all the virtual machines—VMs, 

we put heterogeneous virtual machine in SSCP, and these virtual machines running 

different software, such as Hadoop MapReduce and Apache Spark. The virtualization 

layer also contains a monitoring program to monitor the performance data of virtual 

machines and physical machines, which will be sent to a virtual machine scheduling 

program. This program is used to schedule virtual machines in order to achieve the load 

balancing of VMs.  

 

3.2.4. Physical Layer: Physical layer contains all the physical machines and network 

equipment, and it is the foundation of the entire SSCP. 

 

3.2.5. Software Development: After introducing the structure of SSCP, we will describe 

how to develop software in the SSCP. We offer a basic service library that contains all the 

services developed by us and other users in SSCP, and we provide the function of service 

querying, which can help users query their desired services by the metadata of services. 

After the user has got these basic services, they can develop software by modifying 

service represent files of these services. The mainly part users need to modify is the data 

exchange interface of services and service combination parameters. These files will be 

submitted to the service computing layer then. In service computing layer, service 

computing analysis module will first analyze the services, after that the service scheduling 

system will control the execution of them. 

 

4. Experiment  

We verify whether the model can work successfully or not according to the customized 

result in Figure 4. In this experiment, we used the existing cloud platform which can 

provide cloud storage and show data in a map using Web GIS[18][19]. 

Step 1:  

According to their needs, user construct a data table and input data required when 

publishing a web service. As we talked above, input box and button which is easy for 

ordinary users play roles as adding more entries used during this procedure. After this, the 

data will be uploaded to database automatically. Then user describes his own web service 

and give some key words about it. Finally, customized information needs to be given. For 

example, we choose map using Web GIS as the way showing data processed in this 

experiment. 

Step 2:  

The processing component will deal with the data in database according to the 

demands from user. And all the demands are from UI component. And this step is 

invisible for user. Data will be stored in database through this component automatically. 

Then a part of the whole data will be extracted and match the items in customized result. 

And the result displayed in map as we chose previously which is only seen by inspector of 

the model.  

Step 3: 

If no errors are found in step 2, the web service publishing component will be invoked 

to publish the web service through customized result which is a map in this experiment. 

Then we will continue the experiment to verify the service regeneration model. 

Because two or more services are needed, we choose two typical services into this 

experiment and introduce the experiment of developing a statistical application with 

service regeneration model. During the next steps, we first process data that stored in 

HBase with the help of Hadoop MapReduce. After that we display the results with a chart. 

We have some data stored in HBase, and now we want make a statistics for the data of 

construction field. One statistic is: Because of the geographical distribution of different 
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minorities, their houses also a great difference. In order to find the difference and links 

between these houses we want to classify these data according to the types of them. 

Step 4: 

We want to develop a service that reading data from HBase. This service is a common 

read service, and the most important part is to deal with the in and out parameters. In 

order to improve the scalability of our platform, we adopted the Key-Value form 

parameters to transfer data, and these parameters are configurable. Among the in 

parameters, besides the basic information of HBase, we add name of database table, 

column family and column name. Out parameters used Key-Value format too. Of course, 

we have done some preparations, like data cleaning. 

Step 5: 

 We want to develop a service that uses Hadoop MapReduce for data classification. To 

connect with the former service, the in parameters of this service must be same as the out 

parameters of HBase read service. In the part of classification, we use Hadoop 

MapReduce to overwrite the Kmeans algorithm to make it suitable for distributed data 

processing. 

Step 6: 

We develop a service to display the statistics result. This service receives data and then 

displays it in the predetermined format. The most important part of this service is data 

interface too, so we have to modify the in parameters. 

Step 7: 

We combine these services together and submit them to the SSCP. SSCP will finish the 

deployment and execution. Figure 6 shows the results of the application. 

 

Figure 7. A Statistical Application Developed by SSCP 

We classify ethnic minority according to the types of their constructions, and the result 

is little different from the existing ethnic classification. Figure 7 shows the statistics on 

the number of ethnic minorities in different provinces. 

 

5. Conclusion 

Following the step 1, step 2 and step 3, we got satisfactory results in the map with no 

error and the response time is acceptable. In other words, we have got a web service. After 

that the platform will add this service into the service library. Following step4 to step7, to 

improve the efficiency of software development within our group, reduce development 
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and running costs of software, we designed SSCP, and introduced the specific functions 

and composition of each part. SSCP provide simple service representation and software 

combined method. Experiment results showed that SSCP really simplifies the software 

development process. 

But there are still some deficiencies in the SSCP, for example, service analysis is not 

smart enough and it did not fully optimize the use of virtual machine resources during the 

execution of the service. These issues will be addressed in our future research and we will 

also add some new technology. 
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