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Abstract: In the era of the rapid development of computer technology and Internet, the traditional cloud server architecture 
and solutions have been unable to meet the needs of the huge Internet users, with the rapid development of mobile video, 
traditional server resilience, server cost and user experience has been unable to meet the needs of users and enterprises. Under 
this requirement, the edge computing platform based on kubernetes is emerged to solve the above problems. This paper first 
analyzes the development process and characteristics of kubernetes, and further discusses the application of mobile video cache 
strategy on kubernetes. 
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1. Introduction 
Mobile video, as the hottest topic at present, from the 2G 

and 3G era at the beginning of the 21st century to the 5G era, 
the Internet has also changed from traditional text pictures to 
the application of video and other technologies. With the 
continuous improvement of network quality, user experience 
has become a very important topic. In this context, how to 
efficiently store and manage mobile video and how to apply 
kubernetes and mobile video applications has become an 
indispensable technical problem. On the kubernetes-based 
edge computing platform, mobile video placement and user 
experience can be greatly improved. Based on this, this paper 
first expounds the introduction, characteristics and 
application of kubernetes, edge computing and cache strategy. 
With this approach, it analyzes the application of edge 
computing, kubernetes and cache strategy to mobile video, 
and puts forward reasonable assumptions and verification to 
promote the development and application of edge computing 
in mobile video. 

Storage strategy for mobile video placement via edge 
computing, We were able to reduce the pressure on the server, 
Improve the resilience of cloud servers, Transfer of multiple 
network shocks to the edge servers, Can effectively reduce the 
server pressure, And is able to maximize the efficiency, 
Through the edge server, Everyone can access their own 
resources faster and with less delay, In the past, user access to 
the same cloud server, so, Cloud servers are under high 
pressure, With the Internet or other problems, Maintenance 
time and maintenance costs are very high, And different user 
experience in different regions, Now that edge computing can 
be well resolved, Users will first access the nearby resource, 
Can solve the problem of time delay very well, And users can 
not only access resources that match their own 
telecommunications resources, Such as mobile access to 
mobile, China Unicom Access to China Unicom, Telecom 
Access to Telecom, This can further improve the quality of 
the network. 

2. Edge Calculation and Kubernetes 

2.1. Concept and Features of Edge Calculation 
and Kubernetes 

Edge computing is essentially a content distribution 
network, first dating back to 1998. Content distribution 
network is now called CDN, through this technology, 
deployed cache server, thus, user access resources without 
source station, but access to the nearest cache server, through 
the cache server scheduling system, network shunt, reduce the 
network congestion, and through the corresponding cache 
strategy, improve the user's cache, and the user experience, is 
the user access response speed. 

Kubernetes Is a Google open-source container 
orchestration technology used to manage cloud platforms. It 
can conduct a distributed cluster deployment on the cloud 
platform, with high availability, high scalability, etc. 
kubernetes can make the deployment of container technology 
easier and more efficient, with less resource footprint, fast 
deployment and startup speed, low loss, and high portability. 
Kubernetes With the master node (Master) and the working 
(Node) node, the daemon process services running on the 
master node are kube-apiserver, kube-scheduler, kube-
controller-manager, etcd, Pod. The working node is the site of 
the Node. Kubenetes Operating time of docker, rkt, etc. The 
kubenetes component executed on the Node is kubelet, kube-
proxy. 

kubernetes Is a container layout tool on the market, 
container is a package contains the environment and all 
dependent on, container can be deployed in any environment, 
kubernetes is an open source project, it is responsible for in 
the mass server environment management container group 
(pod) extension, replication, health, and solve the problem of 
pod starting, load balancing. As long as the application can be 
packed into the container, kubernetes Can be done on the 
physical server, virtual machine, Cloud environment and 
other security start, kubernetes You can also switch 
seamlessly switched in the cloud environment, kubernetes 
Not saturated at the discovery node, The program will assign 
the pod, Can save money, Efficient utilization of processors, 
memory, If one node is going down, kubernetes Will 
automatically in the other node ship running in this node pod, 
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kubernetes Also has the ability to contract contract, In, at the 
too high load, Pods are automatically created when they is 
insufficient, When the load decreases, kubernetes The 
deployed applications will always run safely, If a fault occurs, 
kubernetes Will automatically assign applications to healthy 
pods, kubernetes Make it easy and reliable for us to deploy, 
start, and migrate our applications. kubernetes Includes the 
Master node and the Node node. Master Nodes running 
Daemon services are kube-apiserver, kube-scheduler, kube-
controller-manager, etcd, Pod network Node nodes is where 
Pod runs Kubenetes supports docker rkt and other container 
Runtime. The kubenetes components running on Node are 
kubelet, kube-xy. 

Kube-apiserver gave HTTP / HTTPS restful api, or 
kubernetes API. The network server is the special tool (CLI 
and UI) for the front socket of the kubernetes cluster, which 
can manage the various network resources of the method 
Kubernetes cluster. 

Kube-scheduler: Take the decision on which node to put 
the pod on. When scheduling, the scheduler will fully 
consider the current load of each node in the cluster topology 
and its requirements for high availability, performance and 
data affinity. 

Controller Manager: Responsible for managing various 
resources of Cluster to ensure that the resources are in the 
expected state Controller Manager eplication controller 
endpoints controller, namespace controller servicaccounts 
controller and other components of namespace controller to 
manage Namespace resources. 

Etcd: etcd stores the equipment information of kubernets 
clusters and the condition information of various natural 
resources. When the data information changes, etcd quickly 
notifies the kubernetes about the parts. 

The Pod network: The Pod networks can communicate 
with each other. Kubernetes The cluster must deploy the Pod 
network. flanner, This is one of the options, and it is also the 
default schedule of the kubernetes official network. 

The Node node service: Kubelet is a node agent. When the 
production scheduler process decision runs the Pod on a node, 
it pushes the special configuration information (image, 
volume, etc.) to the kubelet of the node. With this information, 
kubelet kublet reports the operation to the server. Kube-proxy 
logically indicates several pods. How to share the Pod 
according to the external requirements of the Pod service? 
That's what the kube-proxy does. Each node will run the 
Kube-porxy service and share the TCP / UDP data flow 
analysis of the browsing service to the following container. If 
there are several groups, the cube-proxy will complete the 
load balancing of the web services. 

Master Is a management node, can also serve as a word 
node, sometimes scheduler may be deployed to the node node, 
this is for the sake of high availability, so that each node can 
be master or node node, so as to have more solutions when 
problems occur, to avoid the service outage. 

2.2. The Concept of a Caching Strategy 
Classification of caching policies: 
Time based on access: the algorithm decides the change 

target according to the access time mechanism cache 
sequence of each cache item. for instance LRU. 

Based on the access frequency: The algorithm caches the 
mechanism based on the access frequency of the cache item. 
For as LFU, LRU 2,2Q, LIRS. 

Visit time and frequency: consider the time and frequency 

of the visit. Therefore, when the data information mode 
changes, the cache strategy still has good characteristics. Such 
as FBR, LRUF, and ALRFU. Most of these algorithms have 
an adjustable or responsive main parameter, and the 
adjustment of this main parameter prompts the cache strategy 
to obtain an equilibrium between the access time and the 
access frequency. 

Based on access mode: there are some uses of clear data 
information access characteristics, and then form the 
corresponding cache strategy. For example, the A & L caching 
strategy developed by the dedicated VoD system adapts to the 
SARS strategy with both random and sequential access modes. 

There are five typical algorithms for the CDN cache 
algorithm: 

1), the "Recent least use" cache algorithm 
2). The "minimum frequency use" cache algorithm 
3), the "score-based factor" caching algorithm 
4). The "Block level" cache algorithm 
Based on the above algorithm, we can improve a good 

cache hit rate, but also save storage costs. 

3. Acquisition and Analysis of Mobile 
Video Data 

3.1. Mobile Video Data Acquisition 
3.1.1. Data Acquisition Process 

This section takes the mobile video platform TikTok as an 
example to collect the data. Acquisition platform: 
douying.com, acquisition system: windows10. This section 
collects data for mobile video by simulating the user browsing 
the video. 

 

 
Figure 1. Collection homepage of the video platform 

 
Through reverse analysis of web page request, get the title 

of the video, video likes, video views, video comments, video 
forwarding, video upload address, real video stream, on this 
basis, I wrote a js script, by simulating the user click, video 
switch, through real video download address, download the 
video switch, and save the file name for this information as 
shown in figure: 

Other information about the video is kept in the csv file for 
subsequent analysis. 

Due to the TikTok video recommendation, different video 
push will be carried out along with the viewing habits of users 
'accounts, users' attention, comments, and users' registration 
places. In this way, we registered some new accounts through 
Tencent Cloud or other servers in different regions, by 
installing windows systems, installing browsers, and using 
scripts. Through these new blank accounts, avoid using these 
accounts to interact with other users and videos, so as to 
ensure that the account data is clean during the measurement 
process. By constantly watching the video, to get the data we 
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need. 
 

 
Figure 2. collects the video data 

3.1.2. Data Analysis 
According to the video data we obtained, we obtained a 

total of 1341 videos and 1256 users, among which 279 videos 
were uploaded and targeted. The number of video likes varies 
from 100 to 200w, and the number of comments varies from 
0 to 10w. 

3.2. Analysis of the Number of Likes, 
Comments and Page Views of the Videos 

Through the video release time distance now thumb up and 
views analysis, can know that video in just released thumb up 
and views upload slower, in 1-3 days, video likes and views 
will enter a rapid growth moment, after the video over time, 
thumb up and playback will gradually decline, after the 10th 
day, arrived at the bottom of the slow growth. 

At the same time, it is found that through localized videos, 
users are interested in videos in the same region, and videos 
in the same city are generally only spread within the same city, 
rarely to other regions. 

By analyzing the content of the video comments, the 
interaction between the users and the video creators is 
different. By crawling the video content, we found that in the 
case of the video creator often replying to users, the average 
number of video comments of the video creator is 
significantly more than that in the case of the same fan, and 
the number of videos that is not often in batches. 

At the same time, through the TikTok search hot list, it is 
found that if the videos uploaded by users match the 
corresponding hot spots on the day, the number of videos and 
comments uploaded by users will be significantly improved, 
which is not the hot spots. 

As a result, we can find that TikTok short video has many 
different characteristics compared with traditional video, 
users prefer to watch hot video, with the trend of The Times 
and follow up, users prefer to watch released more new video, 
users prefer to watch the video in the same region, users prefer 
to watch video bloggers more active video. 

4. Architecture Design of the Mobile 
Video Cache System 

A reasonable system needs a reasonable planning for the 
system. In this paper makes a reasonable configuration from 

the selection of the server system, the configuration of the 
server cluster, and expounds the whole deployment of the 
system and the construction process of the system. This 
system adopts the k8s system for the clustering of all servers. 

4.1. Introduction of the System Architecture 
The system consists of 9 servers cluster, and other servers 

build source station services for CDN cache effect test. 
First of all, in terms of server configuration, we adopt 

2H4G Master node uses 2H4G, other Node nodes use 1H2G, 
2 H 4 G, 4H4G configuration, only 4H4G uses non-fixed 
public network ip and ip restricting some ports.as illustrated 
in following figure. 

 

 
Figure 3. System Architecture diagram 

 
Master The node runs the management side of the Goedge. 

While the remaining Node node, runs the Goedge through the 
Docker container. 

 
Figure 4. Function diagram of the system architecture 

4.2. Production of Caching Platform Docker 
Mirror 

This section writes reasonable Dockerfile files by 
analyzing the functions of the Goedge system and uploads 
them to the Dockerhub warehouse. This chapter is divided 
into three documents, Dockerfile is responsible for the 
production of mirrors, install. The sh is responsible for the 
mirror packaging process of the goedge system installation, 
run. And sh is responsible for the goedge system run. 

Put these three files in the same directory of the linux 
system, through the docker built-t mirror name: version 
number. Can complete the production of the docker mirror. 
Through docker images, you can view the docker image just 
created. After creating the dockerhub warehouse account, log 
in through docker login- -username= user name. After logging 
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in, pass docker tag edge lcy0828 / goedgel: latest 
Change the tag and upload it to the warehouse via docker 

push lcy0828 / goedgel: latest. Now you can directly use the 
docker pull lcy0828 / goedgel: latest to pull off the mirror for 
direct use. 

4.3. Production of Kubernetes Pod 
Components 

The Kubernetes pod component needs to be run based on 
k8s and docker images. The K8s pod component needs to rely 
on the yaml file to run through the deployment component. 

This document is adapted using the yaml file of nginx, and 
adds different options according to the container to meet our 
requirements. Under the master node, passing through the 
kubectl apply-f goedge. The yaml run the pod 

[root@master ~]# kubectl apply -f goedge.yaml 
deployment.apps/edgecdn unchanged 
Of course, this is the result of me and the run, and you can 

view the results through kubectl get-o wide, 
You can see eight pods running. 

5. Designs a Dynamic Cache 
Replacement Strategy 

5.1. Dynamic Price Comparison Cache 
Replacement Strategy based on Video 
Popularity 

For our caching system for mobile video, we first need to 
build a CDN agent system by using the public network server. 
Through this system, we can conduct the agent access to 
resources and the cache of resources. In this process, we need 
to use enough servers to complete the building of our cluster 
system and the need to use enough storage space for the 
servers, to deploy our resources, and resource services. Based 
on such a factor, in the process of continuous proxy and 
resource caching, the server configuration needs to be 
constantly upgraded, and there is no upper limit. Without the 
cdn proxy system, the bandwidth of our server will not be able 
to meet the demand of the peak network. Therefore, we can 
actively cache the required content to the edge server in 
advance, or migrate small computing tasks to the edge server, 
so as to reduce the network return traffic through the core 
network, and improve the response rate and service efficiency. 
In the above system, the basic process of the service user is 
that when the user initiates a request to the local edge server, 
access the other edge server in the collaboration area, access 
the remote data center through the core network, the data 
center transfers the content to the local edge server, and the 
edge server delivers the content to the relevant user and 
updates the local cache. 

Through the analysis of mobile videos, this section 
analyzes that users are interested in the videos with high 
number of thumb up and hot spots corresponding to the 
current ones. Therefore, we design a dynamic cache 
replacement strategy algorithm. 

Because we through the reverse engineering collected the 
mobile short video platform TikTok data, we need to through 
the analysis of the data design an algorithm based on the 
popularity, through 14 sky video thumb up, comments, and 
the length of video for a price calculation, design an algorithm, 
according to the video upload time to design a price, from 7 
to 14 days to gradually reduce the price, the video since 
upload quantity price design, according to the real-time hot 

spots to related video price, etc., on the basis of calculate the 
price of all video and sort, take the first part of the cache. 

The final price algorithm is that the final price is K, the 
uploaded video is T days ago, the video size is M, the video 
like quantity is J, and the video comment volume is L. 

K=((T-14)*(A)+(M-
3)*(B)+(J/1000)*C+(L/1000)*D)/(A+B+C+D) 

By setting the proportion of A, B, C and D, it eventually 
becomes a reasonable cache replacement strategy that can be 
based on the current video content and the content and 
popularity of the video. 

5.2. Design the Edge Collaborative Caching 
Strategy based on Time and Space 

Due to the increasing number of videos, cache rate will be 
according to the current region will be different, at the same 
time there will be some waste of resources, for the user, access 
to the current region and the adjacent area of the actual 
experience is not big, and to access the edge nodes and access 
the source station experience than before will have a big 
difference. Therefore, we need to have limited access to the 
adjacent edge nodes when the cache misses. If the adjacent 
edge nodes have the video content we want, we will take it 
from the adjacent edge nodes. For example, Xinjiang has a 
vast territory, so it needs to cost too much to cover Xinjiang 
well, while the population in Xinjiang is very rare. We can 
build nodes in the surrounding areas of Xinjiang, provide a 
small coverage in Xinjiang, and the limited requests from 
Xinjiang can be allocated to adjacent areas. 

For this purpose. We designed an edge collaborative 
caching strategy designed according to the upload area and 
the user's location. 

6. Kubernetes Test and the CDN 
Functional Test 

This section tests the stability of the system by testing the 
clustering of Kubernetes and the CDN function 

6.1. Kubernetes Test 
6.1.1. Kubernetes Cluster Test 

This test takes sampling test. Since there are 8 working 
nodes in this cluster, this test takes one node from three 
different operators for the switch test, testing whether the 
cluster can be restored after disconnect. 

6.1.2. Kubernetes High Usability Test 
This section mainly tests whether the service runs on 

another device when a device is down. 

6.1.3. Kubernetes Functional Test 

 
Figure 5. Port test 
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This subsection is tested by examining the connectivity of 
all the pod components. 

Use the tool PostJson V2.0 to test the port, and the test 
results are universal connection. 

6.2. CDN Agent Test 
This section tests the success between the CDN system 

agent before and after the agent. 

6.2.1. Proxy Function Test 
Generate a random and unique share address in the source 

site http: / / video.lcy.pub/s/5Ycy 
 

 
Figure 6. Service test of the source station 

 
The agent is followed by accessing the http: / / cdnvideo.lcy. 

Test for pub / s / 5 Yc 
 

 
Figure 7. The proxy service test 

 
Successful test, with successful access 

6.2.2. Stability Test 
This is the continuous ping test of the source station 
 

 
Figure 8. Source station ping test 

 
This is a continuous ping test after using the cdn proxy for 

the same time 
Through comparison, it can be seen to see that the original 

source server (source station) is located in Amsterdam, the 
capital of the Netherlands, and China will have a large area of 
packet loss problem when accessing the server, and after 
using the agent, the problem can be obviously solved in static 
resources. 

 

 
Figure 9. Service ping test 

6.2.3. Response Speed Test 
This subsection uses the itdog website as our test tool, 

covering the vast majority of the country as well as different 
lines. 

The following is true for direct access to the source site: 
 

 
Figure 10. Test diagram of the source station 

 
The following is the CDN proxy: 

 
Figure 11. The cdn proxy test diagram 

 
It is obvious that both the overall access speed and average 

access speed in all regions of the country, the cdn is faster than 
not. Of course, one of the main functions of cdn is to reduce 
the pressure on the source server. 

6.3. Simulation test of cache replacement 
strategy 

This subsection tests the replacement strategy algorithm 
based on video popularity. The simulation test program 
running in my personal laptop, by writing the GO language 
program, set reasonable value to test, the test process, set 
video number of 1000, set the cache space size of 100, 
through to 100000000 access, by comparing with random 
cache and FIFO algorithm, by measuring the data for many 
times, and to the average. The following statistical figures are 
obtained: 

As can be seen from the picture, the cache hit rate is better 
than the FIFO algorithm and the random algorithm strategy 
with the increasing number of visits. After increasing the 
cache of the server, we can see that the proposed algorithm is 
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better than the FIFO algorithm and the stochastic algorithm 
strategy. 

 
Figure 12. Details of different algorithm in cache hit rate 

 
Figure 13. Change of cache hit rate with cache size 

 
And collaborative cache strategy based on time and space, 

can be tested through direct access, by monitoring the user to 
the edge of the node and the user to collaborative cache node 
or the user to the edge and the delay between cache, a test 
statistics, and compared with the user directly access the 
source, test site are Hunan Yongzhou, test data are the average 
of multiple data, can draw the following chart. 
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Figure 14. Collaborative cache test 

 
It can be seen from the chart that the reasonable use of 

collaborative cache can greatly improve the speed of user 
experience, but the direct collocation of unreasonable edge 
nodes and collaborative cache nodes will have a negative 
effect. Therefore, our collaborative cache should be close to 
the geographical location of the edge server or have a lower 
delay. 

7. Summary 
Traditional cloud server to the user's model, has many 

disadvantages, users to access their resources, usually by 
accessing a cloud server, and at the same time a large number 
of users access, can lead to a significant decline in speed, at 
the same time also lead to a waste of resources, this mode, the 
cloud server needs great cpu computing power, as well as the 
large capacity of a hard disk space, to store all the user's 
resources, and relatively insecure, cloud server exposed in 
everyone's field of vision. 

Edge computing has many advantages, the most important 
is that it can be any side equipment, whether router, base 
station, personal computer or mobile phone, it can exist as an 
edge server, previous access to resources through many paths 
to obtain resources, and through the edge calculation, you can 
access the base station resources, can greatly reduce 

unnecessary waste of resources, and can reduce network 
congestion, now even you want to get a resource, is through 
the edge of the same village server access. 

Through the edge of the kubernetes computing and cache 
strategy, can reduce the cloud server pressure, improve the 
user experience, reduce the user brush video delay, and avoid 
network problems caused by service failure, improve the hit 
rate of cache and reduce the user to the edge of the server 
delay, and reduce the cost of cache the same content. 

This paper begins with a detailed discussion of the 
kubernetes and caching strategies, Then make the Docker 
image by writing Dockerfile and shell scripts, Made to the 
pod by writing the yaml file, In a detailed description of the 
entire building process of kubernetes and goedge related 
services, Finally, by studying the cache replacement strategy, 
We have devised a rational algorithm, And, through our 
systematic and reasonable testing, Verify that our algorithm 
for improving the cache hit rate, And the advantage of 
improving the service response speed. Through reasonable 
testing to my views and the stability and system of the 
feasibility of a verification. 
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