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  Abstract 
In view of the "short time, high concurrency and high performance" requirements 
of the red packet grabbing system, this paper designs a solution, which uses the 
industry popular SSM framework to achieve high scalability, Bootstrap frame-
work to be compatible with multiple terminals, Redis cache to achieve high per-
formance, and queues to deal with high concurrency. It focuses on the analysis 
and design of red packet sending and red packet grabbing processes and red pack-
et allocation algorithms; Finally, the test and application practice show that the 
design of high-performance red packet application based on memory is effective. 
This scheme has a certain reference value for solving the requirements of instan-
taneous high concurrency. 
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1. Business analysis 

The red packet grabbing system involves red packet sending users and red packet grabbing users. A typical red 
packet grabbing business is: a red packet sending user fills in the number of red packets, the total amount and other 
information to send the red packet, the red packet data is stored in the database, and the system pushes the message to 
the red packet grabbing user; After receiving the red packet message, multiple red packet users click Start Red Packet 
Robbing and send the request to the server. The server generates a small amount from the total amount to the user 
who has grabbed the red packet according to the red packet allocation algorithm. The total amount decreases, and the 
number of red packets decreases by one. When the big red packet is robbed by the user, the number of red packets and 
the total amount decrease to zero, and the details of the red packet are saved in the database, thus completing the red 
packet grabbing process. It is generally stipulated that the red packet is valid for 24 hours, and the same user can only 
rob the same red packet once. It can be seen from the analysis that a red packet sent out is often snatched up instan-
taneously. If the red packet exceeds 24 hours, it is invalid. The system is characterized by "short time"; The number of 
people captured in a red packet snatching activity is equal to the number of red packets. This number can be deter-
mined when red packets are sent, but it is not too large. However, the number of people involved in red packets 
snatching is usually greater than the number of red packets. If 100 million people send red packets at the same time, 
and the ratio of sending and robbing is 1:9, 900 million people will almost participate in red packet snatching at the 
same time. The system will carry a large number of "high concurrency" requests; A user sends a red packet and 
multiple users snatch it. In essence, it is an instantaneous competition for limited resources. It is a way to generate a 
large amount of money into a number of small amounts. Data access and amount calculation take time. Whether a 
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user sends a request to snatch a red packet successfully, or has snatched it, or has snatched it, the system must respond 
as quickly as possible. The system has the requirement of "high performance". To sum up, designing a robust red 
packet grabbing system should have the capability of grabbing and sending red packets functionally and meet the 
requirements of high performance and high concurrency in performance [2-3]. 

2. Red packet allocation algorith 
A large number of users rob a limited amount of red packets. In essence, it is a process of decomposing a large 

number m into n decimals according to a certain algorithm. The range of decimals is [min, max]. Considering the high 
concurrency of red packet grabbing, the simpler the red packet allocation algorithm is, the more efficient it is. The 
faster it runs, the shorter the "resource competition queuing time" is, and the higher the system performance and 
concurrency processing capability are. Different red packet algorithms are designed from different angles. This 
scheme designs an algorithm to quickly generate random red packets. 

Algorithm principle: 
1) As the minimum amount of RMB is 1 point, the minimum amount of red envelope generated is 0.01 yuan; 
2) If the number of red packets is one, the total amount is directly used to generate the red packet amount; 
3) If the number of red packets is multiple, the random number between 0.01 and 2 times the average value of red 

packets is taken. The average value of red packets=the total remaining amount/the number of remaining red packets, 
that is, the minimum amount of random red packets generated in each round is 0.01, and the maximum amount is 2 
times the average value of red packets. Using 2 times the average value of red packets as the maximum value can 
ensure that the amount of red packets generated in each round will not vary too much; 

4) Each time a red packet is generated, the total amount minus the generated amount, and the number of red packets 
is reduced by one until the number of red packets is one, that is, the last red packet. The amount uses the remaining 
amount and is no longer generated randomly. 

Assuming that the total amount of the remaining red packets is m, the number of remaining red packets is n, and the 
amount of red packets generated in each round is x, the algorithm formula is as follows: 

x = �
𝑚𝑚                                   𝑛𝑛 = 1
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 �0.01,2 ∗

𝑚𝑚
𝑛𝑛 �    𝑛𝑛 > 1 

� 

m = m − x   
n = n − 1 

3. Red packet structure design 
The action of the red packet sending user (the contractee for short) is to seal a red packet and throw it out. The key 

data of the red packet encapsulated includes the contractee ID, the red packet ID, the number of red packets, the total 
amount, etc. In order to cope with the concurrent red packet sending request exceeding the system's concurrent 
processing capacity, queue technology can be used to mitigate the impact on the server at the peak flow stage. The 
implementation structure of red packet sending is designed as follows: 1) The contractee fills in the red packet data in 
the front end and submits it to the server, To ensure the global uniqueness of a single red packet data in the cache 
module, a globally unique ID can be generated in advance through Random as the red packet primary key. 

4. Structural design of red packet grabbing 
A large number of users vie for a red packet. In essence, it is the preemption of limited resources under high 

concurrency. There is a problem of high concurrency competition. There is a limit on the number of red packets when 
they are sent, that is, the number of users who can effectively seize red packets can be estimated when they are sent. It 
is meaningless to compete for red packets after the red packets have been allocated for user access requests that 
exceed the number of red packets. Therefore, when the concurrency of red packets is relatively large, you can set a 
layer of request filtering queue. According to the counter statistics, the requests within the number of red packets are 
directly put in. Once the red packets have been robbed, the number of red packets is reduced to zero, and the sub-
sequent requests are not put in any more. The direct return is "red packets have been robbed". The process of robbing 
red packets is completed in memory, and the red packet data and the robbed user list are temporarily cached, so as to 
ensure the fastest response performance and wait for the red packets to be robbed, the user ID and amount of red 
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packet will be warehoused in batch. The implementation structure of red packet grabbing is designed as follows: 1) 
the packet grabber sends a request for red packet grabbing; 2) when the concurrency is large, the request is first put 
into the queue, and the number of red packets exceeds the number of red packets directly returned through the counter 
statistics; 3) a valid red packet grabbing request is put in, and the red packet grabbing process is completed in memory. 
The remaining number and amount of red packets are obtained from the cache according to the red packet ID, and a 
random amount is generated to the packet grabber through the red packet allocation algorithm, this calculation is 
completed in real time in memory. Update the remaining amount of red packets, reduce the remaining amount of red 
packets by 1, and put the updated red packet data back into the cache for the next red packet grab. At the same time, 
put the user ID and amount of the red packet grab into the cache, which can maintain a data array of the user grab, and 
record the ID and amount of all the users grab. 4) When the red packet is robbed, Put the user data array that catches 
the red packet into the receipt queue. 5) The data in the receipt queue is stored in the database asynchronously in 
batches.  

5. System test 
In order to test the performance of the red packet grabbing system designed in this paper, the author carried out two 

groups of simulation experiments on a PC, the hardware configuration is: CPU Core i5 3.3GHz, memory 8GB, and 
the software configuration is: Tomcat 7.0, JDK 1.7, Redis 3.0, MySQL 5.5. 

In order to test the fairness of the red packet allocation algorithm designed in this paper, the author simulated 10 
people grabbing 100 yuan red packets, generating 10 small red packet data in each round, executing 1000000 rounds, 
and generating 1000000 red packet data per person. Calculate the average value and standard deviation of each 
person's red packet data, and the data obtained is shown in Table 1. 

Table 1. Simulation of 10 people grabbing 100 yuan (1000000 times) 

Bag snatcher average value Dimension difference 

The first person 10.00 5.78 

The second person 9.99 5.82 

The third person 10.00 5.88 

The fourth person 9.99 5.95 

The 5th person 10.00 6.07 

The 6th person 10.00 6.22 

The 7th person 10.00 6.44 

The 8th person 10.01 6.84 

The 9th person 10.01 7.69 

The 10th person 10.00 7.68 
 
It can be seen from the experimental data that: (1) the average values of 10 people are roughly equal and fluctuate 

around 100/10=10. From a statistical point of view, it shows that the expected value of red packets grabbed by each 
person is roughly equal, that is, the face value of red packets grabbed by everyone is roughly evenly distributed in 
probability and close to the theoretical average (total amount/total number); (2) There is a difference in the standard 
deviation of 10 people, which gradually increases from the first person to the tenth person. This shows that the red 
envelope data of Mr. Cheng has a small fluctuation, while the later generated red envelope data has a large fluctuation.  
That is, the later robbers have a greater chance to get "the best luck" or "the worst luck", which increases the fun of 
robbing red envelopes. 

6. Summary 
The red packet grabbing solution designed and implemented in this paper uses the SSM framework to achieve high 

scalability, implements high-performance red packet allocation algorithm based on Redis cache, and uses clustered 
deployment to enhance the system's concurrent processing capability. Experiments show that this solution is typical 
and has a general reference value for solving the requirements of "instant high concurrent resource grabbing" such as 



Lei Liu 
 

 
DOI: 10.26855/acc.2022.12.005 80 Advances in Computer and Communications 
 

red packet grabbing and second killing. This paper does not discuss the security of the red packet grabbing system 
more, further research is needed. Of course, there are more than one online implementation scheme of the red packet 
grabbing system, and different red packet allocation algorithms can be designed from different perspectives. There is 
no optimal and one-time scheme, only the scheme that best meets the business needs, and readers can choose flexibly 
according to the scenario. 
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