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Abstract. B/S structure (Browser/Server) is one hidden client mode after WEB development. This kind of 
network structure mode unifies WEB browser as the client-side in order to integrate the core part of system 
function realization to the server. B/S model simplifies system development, maintenance, and usage. The 
client only needs one Browser under the B/S model, and the browser interact data with database through 
Web Server. Since the B/S model has such huge advantages, this online shopping system is based on this 
model. The system through the MVC(Model, View, and Controller) framework integrate network of online 
shopping system, completing the control layer management, processing data access. Finally, the system can 
meet online shopping requirements basically, and its also a good application of e-commerce. Customers can 
know the relevant information of products at any time, and they can have mass commodity information. 
Besides, the drawbacks of traditional shopping such as geographical and time limitations have been solved 
completely. 

1 Introduction 

Internet technology is the newest and exciting 
technology in the world. With highly speed development, 
it brings many conveniences to the people, also becomes 
the focus of network application in present. This 
technology involves not only in the traditional industry, 
but also in e-commerce, Online Shopping is a 
remarkable case[1]. The system has realized the function 
of shopping online, and the condition of shopping will 
not be restricted by time and region, so it is convenient 
to understand the information of all commodities. This 
development model has promoted the economic 
development greatly. At the same time, the emergence of 
trading platform such as mobile payment, online 
payment, these kinds of payment methods are convenient 
and quick[2].  

In addition to the above discussion on the advantage 
of online shopping, and the paper also realized the 
functions of online shopping system, it is divided into 
several parts: the first part is detailed introduction of 
system relative technologies and principles. And the 
system requirement is second part. In this part, it has 
described the hardware environment and the 
requirements of system implementation in detail. Once 
these requirements are clear, the third part is about to 
implement these functions, both foreground and 
background functions are included. With regard to 
database, it also play a particularly role in system design, 
the part four is detailed database design, containing 
relationships between entities, attributes of individual 
tables and relation of them. With an emphasis on 

software implementation, and several classes are 
highlighted in this chapter. Last but not least, system 
testing is crucial procession in development of shopping 
system, in test part, lots of different types of test cases 
are scheduled to ensure the correctness of system. 

2 Related technology 

2.1 Java and JSP 

Java is used in this system as programming language, the 
reason to choose it is determined by its powerful 
characteristics. Java is an object-oriented programming 
language with features such as simplicity, object-
oriented, distributed, robustness, security, platform 
independent and portability, and dynamics[3][4]. And the 
technology of system is JSP(Java Server Page), a 
mainstream development technology which is a web 
development techniques based on Java Servlets[5]. The 
reason why java codes are embedded with HTML pages 
allowed by JSP technique is that Java is an object-
oriented and secure development tool for the Internet. 
Therefore, JSP can be cross-platform operation of web 
development, and makes the web application simpler and 
faster[6]. 

2.2 Spring architecture 

The Spring framework provides a full-featured MVC 
module for building Web applications. With spring’s 
pluggable MVC architecture[7]. It is configurable with 
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multiple view technologies Ex Java Server Pages, 
Velocity, Tiles, etc. Spring MVC separates the roles of 
the controller, model object, dispatcher Servlet and the 
handler object. Clear separation of objects and 
controllers makes them easier to customize[8]. The fig 1 
shows the view of the execution flow. 
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Fig 1. Spring Execution Flow 

3 System requirements 

This chapter is mainly divided into system feasibility 
analysis and system functional demand analysis. The 
former mainly analyzes the economic and operational 
feasibility, and the latter elaborates the main 
requirements of the system. Comparing with Online 
Shopping System, the traditional commodity sales are 
based on physical stores, which requires a large amount 
of manpower and material resources, failing to achieve 
the desired expectations. But obviously, it is a good 
choice to develop an online shopping system to organize 
all aspects of commodity and generate considerable 
savings. In terms of operations, the system runs in 
Windows, using MySQL database, which has good 
performance in operation and management[9][10].  

With regard to the functional requirements analysis, 
the design of the system is finished after a significant 
amount of researches. And the Online Shopping system 
is supposed to have following functions based on all of 
above analysis: Firstly, the system is provided with 
personalized user interface and straightforward to use, 
the systematic proscenium is equipped with display 
function of commodity information, so that customers 
can browse and compare commodity. Classification of 
goods is followed by, which plays an important role in 
the convenience of choosing items. The next section is 
the design of shopping cart, users can add items to it, and 
change the quantity at pleasure. It is necessary to 
implement the function of setting up the bulletin board 
of the commodity and sales ranking of goods, so that 
customers can get the latest information on shelves and 
some special offers. Last but not least, the system should 
be excellent function of background management, which 
is critical for administrator performs maintenance 
operations. 

 
 

4 SYSTEM FUNCTION 
After clear understanding of the feasibility and 
requirement of the system, We analyzed the system 
function. As shown in fig2 and fig 3, there are two 
modules included, demonstrating the website module, 
and background management module. 

As shown in the fig 2, functions are supposed to be 
realized by foreground of system. 

Module of Commodity is consisted of three parts: the 
part of New Products shows the latest fad products, 
which is visually appealing and stood out. And products 
in Special Offers always are more affordable and durable. 
The sales ranking shows all commodities, which is 
convenient for users to choose items they prefer.  

Two main aspects are included in Users Module, they 
are Users Registration and Users Login.  

Shopping Cart, as the name implies, the function of it 
is that adding items to it and Manage items which users 
choose. And users have permission to modify the 
number of items and empty the cart. 

Comments are good for customer communication 
and it promotes designers to improve the system. 
Meanwhile, the modules of Adding Comments are 
convenient for users to communicate.  
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Fig 2. System Foreground Function 

The system of background is mainly divided to 4 
parts, which are Management Of Commodities, Users 
and Orders, Finance. Each module carries on its own 
task with specific function. For Example, Management 
Of Orders plays an important role in the overall situation, 
knowing the status of order in detail explicitly, and the 
main function of Management Orders is that dividing 
status into two types: one is payment already processed 
and unpaid. The operator proceed next step according to 
the state of order status. And the background system 
function graph is shown in fig 3. 
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In this shopping system, the general principle works 

following steps: the first step is users’ operation on client 
side. For example, users submit forms in client side, and 
send requests to server and wait server’s response. The 
next step is operation in server side, the server accept 
and process request, such as process the data requested 
by shopping cart, calculate the data. The last step is 
sending necessary information according feedback, and 
display results to users. The whole process of user 
request to the server is shown in fig 4: 
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Fig 4. Browser and Client Graph 

5 Database design 
At present, Current mainstream databases include Oracle, 
MYSQL, Access, etc. The reason to choose MYSQL due 
to comparison with other databases, which is more 
lightweight than Oracle, and more advanced in 
performance of query speed and support schema than 
SQL SERVER. With rapid increase of data, users and 
number of visitor, the system of Online Shopping is 
confronting higher demand in technology and platform. 
In order to have better management of data, this system 
uses MYSQL database system, which is mainly used to 
storing all kinds of related information of the 
commodities, the system mainly establishes the table of 
commodities, orders, users, and messages. 

5.1 Database conceptual design 

According to the relationship between each 
functional module, an entity contact diagram is designed 
to meet users' needs as shown in fig 5. 
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 Fig 5. Entity Relationship Diagram 

5.2 Database table structure design 

the system mainly includes the table of Goods, 
Orders,User. As shown in following tables: 

TABLE 1. User table 

Filed name Data 
types 

Character 
length Primary key 

User_id varchar  20 YES 

User_name varchar 50 NO 

User_email varchar 50 NO 

User_tel varchar 50 NO 

User_birth varchar 20 NO 

User_pass varchar 50 NO 

User_address varchar 50 NO 

 
TABLE 2. Orders table 

Filed name Data 
types 

Character 
length Primary key 

Order_id varchar 50 YES 

Date varchar 50 NO 

Consumption double     50 NO 
Delivery 
Address varchar 50 NO 

User_id varchar 50 Foreign key 
 

TABLE 3. Goods table 

Filed Name Data 
types 

Character 
length 

Primary 
key 

Good_id varchar 50 YES 

Good_name varchar 50 NO 

Good_price double 20 NO 

Description varchar 50 NO 
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Order_id varchar 50 Foreign 
key 

6 Implementation of main function 
modules 
The main function modules of the system include 
commodity purchase, order management and 
implementation of user login and registration. And the 
system supports MYSQL and JDBC, which interact with 
database and perform data manipulation. A series of 
Servlets classes are written to handle transactions, 
JavaBean is responsible for organizing data structures, 
the role of JSP pages is to displaying data, the following 
are mainly classes in the system: 

6.1 The implementation of servlets classes 

Consumer_Servlet: it is responsible for handling user’s 
daily requests, including page jump, view of commodity 
details, searching products, etc. 

Goods_cart_Servlet: the function of this class is that 
dealing with adding goods to shopping cart, deleting 
goods, paying out and generating orders, etc. 

Login_Servlet: this part is responsible for the 
transaction processing of the login function, including 
the login of the administrator and the general user, and 
the user name and password are checked in this part. 

Register_Servlet: handling user registration requests, 
checking uniqueness of user name automatically. 

6.2 The implementation of JSP pages 

Index_jsp: This page is the home page of the system, 
with a navigation bar designed to navigate the site. 

Cart_View.jsp: Displaying items in the shopping cart. 
List_Order.jsp: Showing the orders that has been 

generated and specific details. 
Recommend_Specific_jsp:this part is displaying the 

information of recommended and special products 
dynamically. 

7 Function test 
There are many modules involved in the system that 
need to be tested, and some of them are selected for 
illustration in this paper. 

● User registration test. In this module, user’s name, 
gender, password and other necessary information are 
supposed to be input. The table 4 shows view of result: 

 
TABLE 4. Test Result Of User Registration 

User Registration Test 
User 
name Gender Pass Re-Enter 

Password Address passed 

Alice  male 123 123 San Francisco pass 
Haber female abcd abcede Chicago Failed 
NULL female aaa bbb Manchester Failed 
Joey null lixing lixing Beijing Failed 

Merry female abcs abcs NULL Failed 
Cathy female 1234 NULL Tokyo Failed 

● Order management test. This part is designed to 
make it easier for administrator to add, query, modify 

and delete order information, and ensures the accuracy 
and security of input information. Avoiding errors of 
order information due to a large number of orders. And 
orders number query are illustrated in this paper, the 
specific test results are shown in table 5 

 
TABLE 5. Test Result Of Order Number Query 

Order Number Query Test 

Test Number Test Case Specification Expected Result pass
ed 

01 No information is input Give message:please 
input order number pass 

02 Input “abcdef” Alert message:wrong 
character pass 

03 Input Chinese character Alert message:wrong 
character pass 

04 Input “K12234” Query input 
successfully pass 

● Shopping cart management test. Lots operations 
are prepared to be tested, the purpose of this is to check 
that the shopping cart function is implemented correctly. 
The table 6 shows detailed testing process: 

 
Table 6. The Result Of Shopping Cart Test 

Shopping Cart Test 

Input Actual Output passe
d 

Operation of 
adding shopping 

cart 

Product name,price and 
quantity appears in 

shopping cart 
pass 

Changing number 
of items to 3 

The  number of items have 
update pass 

Change the 
quantity number 
to negative, such 

as -1 

The system gives 
corresponding message pass 

Clicking empty 
button to clear 
shopping cart 

The relative record is 
deleted in shopping cart pass 

Clicking detail 
button to display 

the product 
details 

A full description of goods 
is shown pass 

8 System evaluation 
Evaluation plays an important role in system, In this 
online shopping system, we considered efficiency from 
these aspects: response time optimization, include the 
optimization of page loading speed and connection 
time.And another indispensable factor is Maximum 
capacity, will be assessed specifically in this part. For 
performance evaluation, it’s professional to choose 
LoadRunner, which is efficient for testing. The table 7 
shows specific information. 

 
Table 7. System Performance Evaluation 

Performance Test Parameter and Hardware Environment 

Specific 
Configuratio

n 
Description 
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Hardware  
Environment 

Hardware 
configuration 

Inter Core i7, 3.4GHz, 
8GB 

Operating 
system Windows 7, 64 

Development 
tools My Eclipse 

Test  
Equipment Performance-

testing Tool LoadRunner 

Parameter 
option 

Analysis summary 

Statistic Summary 

Transaction Response 
Time 

In the early testing phase, system load capacity is not 
well before optimization, and the number of system 
current connections is small. There are 2 ways to solve 
this problem,the first one is: introducing caching 
mechanism, caching and sharing some data by using 
Memory Cache. Another is changing html static static of 
website. As we all know, html pages is the most, pure 
pages, for application where database queries are 
frequently used in this system but update content are 
small, this way is a very efficient choice to improve 
system concurrency. Just as the fig 6 shows the changes 
of system concurrency. 
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Fig 6. System Concurrency Changes 

Generally, a large set of data is to be displayed, 
pagination display is used to show the user one subset of 
data at a time. Page turning display simply loads actual 
number of pages from database, his method can improve 
retrieval speed and the time of website page loading. The 
fig 7 shows the time difference after System page 
loading time optimization.  
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Fig 7. page loading time 

9 Conclusion 
The system mainly realizes the management of the front 
shopping module and the function of the backstage 
management module via B/S framework and java, JSP 
technology. The front and back functions of this system 
are powerful, which making online shopping more 
efficient, and can meet many business requirements, 
such as commodity management, online browsing and 

online purchasing. It has certain application value for 
establishing small-scale e-commerce websites. 

Acknowledgment 
This research was sponsored by Xi'an Science and 
Technology Project of China under the grant No. 
201805038YD16CG22(2). 

References 
1. Jill Mosteller, Naveen Donthu, Sevgin Eroglu. 

Journal of Business Research. 67,2411-2423.(2014)  
2. Javier Pérez-Hernández, Rocío Sánchez-Mangas. 

Information Economics and Policy. 23, 202-
213(2011). 

3. F. Fdez‐Riverola,D. Glez‐Peña,H. López‐Fernández, 
M. Reboiro‐Jato,J.R. Méndez. Software: Practice 
and Experience. 42, 8(2012). 

4. Guillermo L, Taboada,Sabela Ramos, Roberto R, 
Expósito, Juan Touriño, Ramón Doallo. Science of 
Computer Programming. 78, 5(2013). 

5. Information on http://zh.wikipedia.org/zh/JSP. 
6. Fei-Yue Wang, Daniel Zeng, Qingpeng Zhang et al.. 

Chinese Science Bulletin. 59, 28(2014). 
7. Yongchang Ren, Deyi Jiang, Tao Xing, Ping Zhu. 

Procedia Engineering. (2011). 
8. Chen K, Liu Q,Ai Q S. ICSESS(2013) . 
9. Anil L, Pereira, Mehdi Raoufi, Jerrod C. Frost. 

Computer Science and Entrepreneurship. 245-
248(2012). 

10. Sen Zhang, Jiang Miao Zhu, Yu Hui Qin, Ling Ling 
Qu. Beijing Institute of Metrology. 3219-
3220(2014). 

 

 

    
 

, 0 (2018)MATEC Web of Conferences https://doi.org/10.1051/matecconf/201824603033246 30
ISWSO 2018

33  

5


