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Abstract: With the rapid development of the Internet industry, merchants ，second killing activities are increasingly frequent. 

Second kill goods are usually sold at prices far below the market, often sold out in a few seconds of activity. Therefore, it has 

the characteristics of large instantaneous flow and high concurrency. In this regard, this paper designs an order killing system 

based on java. The system uses SpringBoot framework to build, and uses Mysql database, with redis cache. At the same time, 

the second killing business is optimized and analyzed, using page static, Rabbitmq asynchronous order, and Nginx, Lvs to load 

balance the system to further improve the throughput of the system. Finally, the Jmeter pressure measurement tool is used to 

measure the system before and after optimization. The results show that the optimization has a certain effect. 
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1. Introduction 

In recent years, with the rapid development of the global 

Internet, consumers ' awareness of online shopping has 

gradually become popular, and the habit of online shopping 

has gradually formed. The number of users and transactions 

of the e-commerce system has also ushered in a rapid 

improvement [1]-[3]. Now the electronic merchant system 

has occupied an important place in people 's work and life. 

The second killing activity is fast to attract the attention of 

consumers at low prices, increasing consumer desire to buy. 

Consumers can snap up their favorite goods, and stores get a 

huge turnover in the second killing activity. With the arrival 

of opportunities, challenges also follow. 

Second kill requests usually have the characteristics of 

short duration, high concurrent access, large number of users, 

and small inventory [4]-[8]. Therefore, the usual architecture 

system often cannot meet the needs of second kill requests. 

Therefore, the design of a highly concurrent, stable, scalable, 

and developable seckill system plays a key role in the 

development of e-commerce. 

2. Technology introduction 

2.1. SpringBoot framework 

Spring Boot is a new open source lightweight framework 

that was first released by the Pivotal team in April 2014. It is 

based on Spring4.0 design, not only inherits the original 

excellent features of Spring framework, but also further 

simplifies the whole construction and development process of 

Spring application by simplifying the configuration. 

2.2. Redis 

Redis (Remote Dictionary Service) is an open source log 

type, Key-value database written in ANSI and C language, 

which supports network and can be persistent basedon 

memory, and provides APIs in many languages. 

2.3. Rabbitmq 

Rabbitmq is an open source message queue tool that can 

help store and forward messages. Because of the 

asynchronous nature of message queues, it is usually used for 

message delivery in distributed systems. 

2.4. Nginx 

Nginx is a powerful high-performance Web and reverse 

proxy service. It has the advantages of high performance, 

good stability, strong concurrency, low resource consumption 

and simple configuration. It can run on multiple operating 

systems and is widely used because of its lightweight, 

modular, friendly configuration format and powerful reverse 

proxy capabilities. 

2.5. Jmeter 

Apache JMeter is a Java-based performance testing tool 

developed by Apache organization. It is an open source 

desktop application software that can be used to simulate user 

load to complete performance testing. JMeter can test Web 

applications. It can also test Java requests, JMS, EJB, Web 

Service, JDBC, FTP, JSR223, Socket and other protocols. In 

addition, it can meet specific test requirements by extending 

JMeter functions. 

3. System design 

3.1. Design objective 

On the one hand, the system needs to meet the needs of 

merchants and suppliers for background management, on the 

other hand, it also needs to meet the business needs of 

customers. Therefore, the system integrates the functions of 

login module, order module, order detail module, security 

module, pressure measurement and so on. 

Through a comprehensive system requirements 

consideration, the following design goals: 

(1) Using the SpringBoot framework to develop the system 

to meet the business needs; 

(2) Support high concurrency, high availability, the page is 

simple and easy to understand, to bring a better user 

experience; 

(3) Background to achieve configurable, scalable 

distributed structure, easy to operate, easy to maintain. 
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3.2. System process analysis 

 
Figure 1. system flowchart 

3.3. System functions design 

(1) System login: user name password verification and 

other functions. 

(2) Implementation and background management: 

commodity display list, order details, second kill countdown 

and other functions. 

(3) Page-level high concurrency optimization: the 

realization of the product list page cache, goods, order details 

static, solve oversold and other functions. 

(4) Service-level high concurrent second killing: Redis pre-

reduction inventory, Rabbitmq asynchronous order, stress test 

comparison and other functions. 

(5) Graphical verification code and malicious anti-brush: 

hide seconds to kill the interface address, graphical 

verification code, interface limit brush. 

(6) Parameter optimization: Tomcat parameter 

optimization, Nginx reverse proxy, Nginx, Lvs load balancing. 

The overall system function diagram is as follows. 

 
Figure 2. System overall function diagram 

3.4. System database design 

Through the analysis of the system data information and 

consumer demand for system function, and the future demand 

for high availability of the system, we can get the following 

data items: 

(1) product information: product ID, product name, product 

unit price, product pictures, etc.; 

(2) seconds to kill product information: product ID, 

inventory, seconds to kill price, seconds to kill the end time 

after the start; 

(3) second to kill user information: user ID, mobile phone 

number, password, login times, etc.; 

(4) order information: user ID, product ID, quantity, unit 

price, order status, etc.; 

(5) Order information: user ID, order ID, product ID; 

(6) User information: ID, user name. 

The overall E-R diagram of the system is as follows: 

 
Figure 3. E-R diagram 

3.5. System implementation 

(1) Login verification login, which is also the user entrance 

of the entire system, see below. 

 
Figure 4. Login interface diagram 

(2) Users can see product details by clicking on the Details 

button, second kill start time, second kill countdown, second 

kill success. 

 
Figure 5. Login interface diagram 

 
Figure 6. Shot success diagram 

(3) Skip to order page after successful 

 
Figure 7. Order Chart 

(4) Parameter optimization and load balancing 

configuration 

 
Figure 8. load balancing 

(5) The optimized pressure test comparison the optimized 

system QPS meets our requirements as shown in the 

following figure. 
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Figure 9. QPS diagram 

4. Conclusion 

In this paper, the problem of slow response and low QPS 

of the traditional second killing system is re-designed and 

optimized. By using the buffer and load balancing 

deployment of middleware, the problem of slow response and 

low QPS is optimized to a certain extent. It provides a 

reference technical solution for the industry and has broad 

dawn prospects. 
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