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Abstract

The popularization of digitalization, informatization and the Internet has given birth to the rapid de-
velopment of e-commerce. Faced with rapidly expanding user traffic, e-commerce platforms still face
technical bottlenecks in carrying more user traffic and improving server response performance. This
article optimizes the system from both software and hardware aspects to build a high-performance
distributed AR-AFSA system. (1) The AR (Application Router) architecture is configured with three
JobManager server nodes, which receive user access requests in three different ways. The traffic allo-
cation mechanism is used to distribute the system’s traffic carrying pressure, and user requests are
divided into four traffic queues for scheduling according to different access methods. (2) Improved
artificial fish swarm algorithm (AFSA) is used for container scheduling, re planning the execution or-
der of various behaviors of artificial fish, increasing the possibility of finding the optimal solution and
accelerating local convergence speed. (3) Parameters and evaluation indicators for artificial fish are
designed to match containers with sufficient resources for user requests while ensuring resource con-
servation and system load balancing. Finally, validation was conducted on the Taobao user behavior
dataset and multiple control experiments, and it was found that the AR system can withstand three
times the traffic pressure of traditional servers. The improved artificial fish swarm algorithm can con-
verge to a better solution compared to the control algorithm, and demonstrates greater advantages
in situations where server resources are more complex.
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Figure 1. AR-AFSA system architecture
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Figure 2. User operation priority
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Input: Pop number, N_max, try_number, step
Output: fitness list[]
for each T do

N1

Pop « Initialize Population()
Calculate the fitness values;
front « CaleulateFronts(Pop, fitness);
while n <= N do
for each Popi do
distance;ij = distance;- distance;;
end for
if distanceij<visual then
if is not the ground best then
go one feet to the ground best;
else
take a step according to the forecast result;
end if
else
best < Min(best, Swarm());
best < Min(best, Follow());
best «— Min(best, Prey());
end if
end while
calculate the best fitness;
best « thebest;
end for
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Table 1. Parameter settings for algorithms

=1 BENSHIRE

HE 2 {21
PSO Inertia weight 0.6
Acceleration constant 2
GA Crossover probability 0.7
Mutation probability 0.01
AR-AFSA Vistial 2.5
Step 0.3
Delta 0.618
Trynumber 50
Table 2. Parameter settings under different number of instances
=2 LB ERETHSERE
Experiments Machine Resource scope Instances Interval
Experimentl 2 (0,20] 400 0.1
Experiment2 2 (0,30] 600 0.1
Experiment3 2 (0,40] 800 0.1
Experiment4 2 (0,50] 1000 0.1
Table 3. Parameter settings under different numbers of physical machines
=3 MENBERETHESHRE
Experiments Machine Resource scope Instances Interval
Experimentl 2 (0,20] 400 0.1
Experiment2 3 (0,20] 600 0.1
Experiment3 4 (0,20] 800 0.1
Experiment4 5 (0,20] 1000 0.1
40 2.2
=== AFSA
—o—GA 2.0
351 ——pso
— 1.81
30 4 1.6
8 1.4
= 254 )
2 E 121
3 -
=20 1.0
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159 0.6
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T T T T T T T 0.2 T T T T T
20 25 30 35 40 45 50 20 25 30 45 50
instance instance
Figure 6. Resource and time consumption under different numbers of container instances
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Figure 7. Resource and time consumption under different numbers of physical machines
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