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Abstract: With the rapid development of computer technology, especially the rapid development of network technology 

and the acceleration of global economic integration, electronic commerce has been used more and more widely. This also 

puts forward a new standard for the enterprise application computer to business activities. On one hand, we should take 

into account the advanced nature of the electronic commerce platform, on the other hand, we should make the existing 

business system of the enterprise more smoothly into the new business platform. Aiming at the problem of resource bot-

tleneck in current e-commerce system, the application model of grid based electronic commerce system is put forward to 

be based on the application background of grid technology. How to make full use of the existing software and hardware 

resources, to obtain the largest data processing capacity has become an important part of the electronic commerce plat-

form application system. 
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1. INTRODUCTION 

With the rapid development of economic globalization 
and the rapid development of Internet technology, e-
commerce which is a new business model has been the 
world's attention and recognition. It has become the only 
way for the development of enterprises, which is gradually 
changing the business model around the world and triggering 
a far-reaching economic revolution. With the continuous 
expansion of electronic commerce, traffic system is more 
and more big, size of the system database is also increasing, 
and the property problem of the database is getting more and 
more prominent. Therefore, the optimization is very impor-
tant to electronic commerce system database. The basic prin-
ciple of system performance optimization is: access to the 
required data through the least possible disk access. To 
evaluate the database performance, in the database before 
and after the adjustment of the evaluation indexes should be 
compared, including the trade-off between response time and 
throughput, the availability of a database, the hit rate of the 
database, and the use efficiency of memory. It can measure 
the effect of adjustment measures to guide the direction of 
adjustment. How to use limited computer system resources 
for more users? How to guarantee the user's response speed 
and service quality? These problems can improve the service 
quality of the electronic commerce platform. 

2. ELECTRONIC COMMERCE, ELECTRONIC 
COMMERCE PLATFORM AND ITS CAUSES 

2.1. E-commerce 

E-commerce [1] usually refers to a new business model 
which can realize the consumer's on-line shopping, merchant  
 

network transactions and online electronic payment and a 
variety of business activities, trading activities, financial 
activities and comprehensive service activities without the 
meeting between the buyers and sellers, in a wide range of 
commercial and trading activities around the world, in the 
Internet and open network environment. From the present 
situation, the electronic commerce according to the subject 
and object of the transaction to classify, can be divided into 
the following several basic models: B2B (Business-to-
Business) model, the subject and object of the transaction are 
enterprises; B2C (Business-to-Consumer) model, the subject 
of the transaction is the enterprise, the object is the con-
sumer; C2G (Consumer-to-Government) model, the subject 
of the transaction is the consumer, and the object is the gov-
ernment; C2C (Consumer-to-Consumer) model, the subject 
and object of the transaction are the consumers.  

2.2. E-commerce Platform 

Electronic commerce platform is a platform that can pro-
vide online trading opportunities or trading opportunities to 
enterprises or individuals, use the Internet technology in vir-
tual network space to create a possible guarantee business for 
the smooth operation of the environmental management, 
integrate the information flow, capital flow and commodity 
flow of network transaction, promote enterprises and busi-
nesses to make full use of its network infrastructure, pay-
ment platform, security management and other resources, 
carry out efficient and low into the local e-commerce activi-
ties [2]. E-commerce platform is the inevitable development 
of e-commerce to a certain extent. The ultimate goal of elec-
tronic commerce is to facilitate business development. How-
ever, the electronic commerce is carried out in the virtual 
network space. Although it has great convenience and high 
efficiency, but at the same time electronic commerce also 
exists the lack of security, imperfect payment means and 
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management mechanism, some good and some bad mer-
chant, and a large number of online business and online 
business, which makes the development of electronic com-
merce difficult. In this case, the electronic commerce plat-
form appears. Through the frame system of e-commerce 
platform, people can effectively regulate online business, 
provide perfect network resources, security, payment and 
management services, which really realize the network's re-
source sharing ability and convenience, and promote the 
rapid development of electronic commerce. 

2.3. The Reason of the Electronic Commerce Based on 
the Grid 

Electronic commerce is the main strategy and procedure 
to realize the new century development in the new century. 
Developing e-commerce is an important part of the national 
information construction and potential growth point of eco-
nomic development. Internet itself has the characteristics of 
open, global, low cost and high efficiency, which makes the 
electronic commerce greatly exceed the value as a new form 
of trade [3]. It will not only change the production, operation 
and management of the enterprise itself, but also affect the 
economic operation and structure of the whole society. But 
with the continuous development of e-commerce, enterprises 
in the application of electronic commerce in the process have 
a lot of problems. Enterprises in the market space is gradu-
ally expanding and the process of business development, and 
the enterprises clearly fell that the flow of information is not 
smooth. Although the enterprises in the construction of in-
formation had a lot, but did not form a unified platform. The 
data can not be shared between departments, and a lot of 
repeat inputs, information system, the existence of redundant 
construction, which is not conducive to the further develop-
ment of enterprises. All kinds of social organizations of 
computing resources, storage resources, communication re-
sources, software resources, information resources, knowl-
edge resources are not mutually communicated, are respec-
tive independence and form "information isolated island" 
and "resource island" [4]. In order to solve the above prob-
lems, we can share the resources through the method, and the 
key to resource sharing is the grid technology. Grid technol-
ogy is accompanied by the rapid development of Internet 
technology and developed rapidly. This technique uses the 
Internet to organize a computer organization that is scattered 
in different geographical locations into a "virtual 
supercomputer". Each of the computers involving in comput-
ing is a "node", while in the whole calculation, thousands of 
nodes made up a grid. The biggest advantage of grid service 

is the interconnection of the program and resource in the area 
network environment [5]. Its characteristics can well solve 
the problem of data resource autonomy and distribution, and 
solve the problem of heterogeneous and interface. Electronic 
commerce which is based on grid service allows suppliers, 
buyers, customers, partners and employees, managers and 
decision makers to be able to take a variety of ways, achieve 
high-speed interconnection, coordinate the overall develop-
ment of enterprises' operations and management, realize the 
business process reengineering of the enterprise manage-
ment. The enterprises can be provided an efficient decision-
making, management, marketing, covering production, tech-
nology, finance, human, inventory, sales, customer, service, 
etc. Using grid technology can maximize the integration of 
resources and services and eliminate information island. 

3. THE CONSTRUCTION OF THE E-COMMERCE 
PLATFORM AND THE STRUCTURE OF THE GRID 

SYSTEM 

Grid architecture is the concept framework of grid tech-
nology [6]. There are two important grid architectures: one is 
five layer structure; the other is the open grid service archi-
tecture (OGSA). 

3.1. Five Layer Structure 

The five layer structure is a kind of structure which has a 
wide influence. Its core idea is at the center of the "agree-
ment", to emphasis on service and interface [7]. Each layer 
has its own services, application programming interface, and 
the development of software toolkit. The upper protocol calls 
the lower layer protocol services. Its structure and function 
are shown in Table 1. 

Application layer is the application of the specific users 
on the grid, which is oriented to the virtual organization, and 
solves the problem of different virtual organization. 

Convergence layer is a collection of controlled resources 
which are submitted by the resource layer and shared by the 
application of the virtual organization [8]. In order to man-
age and control the sharing of application layer, the conver-
gence layer provides the functions of directory service, re-
source allocation, resource proxy, load control and so on. 

Resource layer is the implementation of a single resource 
control [9]. With the available resources to shake hands, it 
can shake hands with the available resources, make the re-
sources to initialize, detect the running status of resources, 
and use the data of the statistics and pay related resources. 

Table 1. Five layer structure's structure and function. 

Structure Function 

Application layer Provide tools and applications for specific virtual organization 

Convergence layer Directory services, resource services, resource detection, diagnosis, load control, schedule 

Resource layer 

Connectivity layer 
The security access of resource and service 

Fabric layer Various kinds of sharing resources, physical entities and logical entities, such as computer, storage media, etc 
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Connectivity layer is the core protocol layer of the net-
work transaction processing and authorization control. The 
data exchange of resource is realized through the transmis-
sion, routing and name resolution. 

Fabric layer's function is to provide the resources that can 
be shared in the grid, such as processing power [10], storage 
system, directory, distributed file system, distributed com-
puter pool, etc. 

In the five layer structure, the protocol of each layer is 
different. The resource layer and the connecting layer consti-
tute the bottleneck of this core, which makes the five layer 
structure become the hourglass shape. The advantage of the 
five layer is that the core of the structure is small, and it can 
be easily realized. 

3.2. OGSa 

As shown in Fig. (1), the OGSA architecture is composed 
of four main layers.From bottom to top: 

(1). Resources layer - physical resources and logical re-
sources. 

(2). Web service layer-web service, and OGSI extension 
for defining grid services. 

(3). Service layer -based on OGSA architecture. 

(4). Grid application layer. 

OGSA is a service-oriented architecture, which is more 
perfect than web service [11]. It has dynamic characteristics 
and can be dynamically created and deleted. OGSA platform 
can better exist at variety of technology, make full use of the 
existing technology and software and hardware resources, 
better achieve the idea of grid. 

4. THE FEATURES OF E-COMMERCE APPLICA-
TION PLATFORM  

4.1. Transparency 

The structure and working principle of the platform are 
transparent to the user. As long as people use the grid 

browser to access to a grid server, and they can complete the 
required work through the interface provided by the plat-
form. 

4.2. Functional Completeness 

The platform should provide information exchange, fund 
payment and other commonly used functions. 

4.3. Security 

All kinds of electronic business activities which are car-
ried out in this platform must be safe, including information 
security, electronic payment security, etc. 

4.4. Adaptability 

The platform should be able to dynamically monitor the 
running situation and allocate resources reasonably. 

5. NETWORK ARCHITECTURE OF THE E-
COMMERCE PLATFORM 

According to the five layer service structure of grid sy-
stem, the concept structure of electronic commerce hierarchy 
based on Globus grid system is shown in Fig. (2). 

The electronic commerce platform on the grid is made up 
five parts. 

5.1. Data Grid and Computing Grid 

The basic unit of data grid sharing is data. Data manage-
ment is a separate module, and provide users with transpar-
ent access, storage, management data interface [12]. Users 
can easily achieve data sharing in the grid. In the grid of 
electronic commerce system, the available storage space is 
unlimited. Computing grid dynamically uses the powerful 
computing resources of the entire grid to provide users with 
a good interface and services to share resources.  

5.2. Information Exchange Grid 

On the one hand, the grid is transmitted and processed 
from the user's information. On the other hand, the informa-

 

Fig. (1). The structure of OGSA. 
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tion from the data processing grid is processed, which can 
meet the requirements of the electronic commerce informa-
tion exchange. The information flow in the electronic com-
merce is the main and the mass. For example, the exchange 
of information in the B2B business includes inquiry, quota-
tion, preliminary order, reply, last orders, shipping instruc-
tions, notice of shipment, receipt notice, remittance, collec-
tion report and other electronic invoices. Massive informa-
tion exchange needs the sharing of resources, which is not 
caused by the local area of the communication bottleneck.  

5.3. Service Grid 

It is the core component and the main functional unit of 
the grid based on electronic commerce platform. Service grid 
provides a variety of services to support e-commerce sys-
tems, while providing support for the application of e-
commerce applications in various enterprises. 

5.4. Grid System of E-commerce  

SOAP [13] messages sent from the service grid provide 
different computing and resource services. Demand for ap-
plication system of electronic commerce can be gotten the 
required service through the system to realize the interaction 
with the grid platform. 

5.5. The Control Platform of Grid Management  

It is based on the grid of the electronic commerce system 
set control management unit. Through the unified control of 
the system, the new e-commerce grid system and service 
grid, information grid resource, data grid and computing 
network subsystems through the unified standard realizes the 
interoperability, interconnection and mutual operation of the 
subsystems. Under the unified and coordinated control of the 
grid management platform, the maximum function of the 
grid system is played. 

6. SYSTEM PERFORMANCE OPTIMIZATION OF E-
COMMERCE  

Database application system performance tuning and op-
timization is a process, from the development of the system 

and testing the process of continuous optimization. It mainly 
includes the adjustment and optimization of hardware con-
figuration, application, Web server, database management 
system, operating system and network resources, etc. [14]. 
Through the adjustment and optimization, it can improve the 
performance of the whole database application system, so 
that the whole system achieves the desired results, thereby 
reduce the cost of system development. The performance 
tuning and optimization of the system is a dynamic process. 
Before the operation of the system, the performance of the 
system can be tested by the performance test, which can 
make the system achieve the maximum throughput in the 
existing software and hardware environment. With the con-
tinuous operation of the system, the system performance is 
likely to continue to decline. At this point, we must use a 
variety of diagnostic tools to identify the system bottlenecks, 
and use a variety of optimization strategies to optimize the sys-
tem, and the system has always maintained normal operation.  

7. THE PURPOSE OF SYSTEM PERFORMANCE OP-
TIMIZATION 

7.1. Eliminating System Bottlenecks 

System bottleneck is an important factor to limit the per-
formance of the system, which can be software or hardware. 
In the system without proper configuration and optimization, 
the bottleneck will seriously affect the performance of the 
system. Through performance tuning and optimization, it can 
eliminate bottlenecks, so as to better play the performance of 
the whole system.  

7.2. Improving the Throughput and Response Time of 

the Whole System 

Response time is the time to complete a single task. 
Throughput refers to the amount of work done in a fixed 
period of time. Through optimizing the application, database 
management system, web server, operating system and net-
work configuration and reducing the running time of the 
program, reducing time of operational data, reducing the 
network traffic, improving the speed of the network, and 
ultimately reduce the response time of the system, it can im-
prove the throughput of the whole system. 

8. SPECIFIC CONTENT OF SYSTEM PERFORM-
ANCE OPTIMIZATION 

Database application system's performance tuning and 
optimization include the wide range of contents. For each 
system, the uses of the software and hardware resources are 
different, and the adjustment and optimization of the specific 
methods are also different, but the basic content is the same, 
mainly including the following aspects. 

8.1. Hardware Configuration 

Hardware configuration mainly refers to the selection of 
hardware, according to the needs of the system to choose 
cost-effective configuration.  

8.2. Optimization of Memory 

The objects in the database access must be in whole or in 
part into memory and process in memory, because the mem-

 
Fig. (2). E-commerce platform framework based on grid. 
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ory of the operating efficiency is much greater than the disk. 
Therefore, the expansion of physical memory is the most 
direct method to improve the performance, but it is more 
important to utilize resources reasonably and efficiently un-
der the limited memory resources [15]. In fact, the optimiza-
tion of memory mainly refers to the adjustment of the system 
global area (SGA) of the oracle database. SGA is mainly 
composed of a shared pool, data cache, redo log buffer, large 
pool, Java pool. The components of its components are 
shown in Fig. (3). 

 

Fig. (3). Component of SGA. 

8.3. DBMS (Relational Database Management System) 

Optimization 

According to different DBMS, there is different optimi-
zation strategies, the electronic commerce platform DBMS, 
and the optimization work is very important. Especially 
when the amount of data in the system is getting larger and 
larger, the DBMS is likely to have some bottlenecks. There-
fore, we must be familiar with the various diagnostic tools 
and optimization strategy of DBMS, at any time to adjust 
and optimize the DBMS, so that the whole DBMS maintains 
good performance. 

8.4. Optimization of Application  

The optimization of the application system is based on 
the use of the development language to optimize the program 
code, improving the operating efficiency of the program. At 
the same time, the SQL [16] statements in the program can 
be adjusted according to the selected DBMS. Efficient SOL 
statements have a great effect on improving the performance 
of DBMS. 

8.5. Optimization of Server 

The optimization of the server includes the reasonable 
choice of the Web server and the parameter configuration of 
the server. It is very important to select the appropriate Web 
server according to the system requirement, and the reason-
able configuration of the system is very important to im-
prove the overall performance of the system. 

8.6. Optimization of Operating System 

Optimization of operating system mainly refers to the 
system requirements, selecting the operating system for the 
system and its reasonable configuration. 

8.7. Optimization of Network Environment 

Network optimization is mainly related to the hardware 
and software. The reasonable configuration of the hardware 
and software will greatly improve the performance of the 
system, which is very important for Web application system. 

CONCLUSION 

With the continuous development of network technology, 
the electronic commerce platform has also been improved. 
It's important to understand the e-commerce platform, inte-
grate network technology which is applied in the application 
of electronic commerce, the technology, knowledge, man-
agement and human resources in one. Making the production 
elements closely integrated, fully playing the advantages of 
various information resources is also important, so that it is 
in short product cycle to ensure product quality, reduce costs 
and improve the competitiveness of enterprises. According 
to the performance of the whole structure process step by 
step optimization of e-commerce system, it can improve the 
electronic commerce system, customer service quality, and 
user experience, so that the entire business processes from 
the implementation to experience can be simple, convenient 
and fast. The development and expansion of e-commerce 
industry is important. 
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