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Introduction

effective processes utilization

virtualization as seamless access to hardware resources
containerization, microservice architecture

microservice scalability via containerization

video distribution

effective streaming
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Motivation

cross-platform interoperability
difficult network management
security and isolation

delayed and lost packets
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Architecture - overview

service-oriented architecture
microservice-driven approach
each user has an isolated server

cluster

Cluster shutdown l Cluster deployment
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Channel 2 Apache Channel 2
Kafka
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Architecture - Communication

a user plays a video from the frontend -

Kubernetes cluster

searching the IP address and port of [ 3. ]

Load bm IPE:::SS ‘Pa:::s mmancer
the pod in the database = ]
2.

the consumer requests the Kafka
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producer, which sends the required [1o0astancer 1,
!

parts of the video -
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Experiments

containerization focussed
CPU utilization
RAM utilization

Network communication
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CPU utilization

CPU Usage

== loginservice-69559f7d8b-6wtp8
== loginservice-69559f7d8b-sbev2

== loginservice-69559f7d8b-z8x68

0

CPU units
Pods Before | During application load | After
Containerization + First pOCl 0.01 0.075 0.01
horizontal scaling Second pod | - 0.075 -
Third pod - 0.075 -
CPU units
Containerization Pods Before | During application load | After
First pod | 0.01 0.245 0.01
CPU units
Without containerization Processes Before | During application load | After
First process | 0.24 3.1 0.22
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RAM utilization

238 MiB
191 MiB
143 MiB
95.4 MiB
47.7 MiB

1]:]
18:10

Containerization +
horizontal scaling

Containerization

Without containerization

Memory Usage

18:12 18:14 18:16 18:18 18:20

18:22 18:24

18:26 18:28 18:30 18:32 18:34 18:36 18:38

== |oginservice- 69559f7d8b-6wip8

ice-69559f7d8b-sbev2
inservice- 69559f7d8b-z8x68

RAM utilization (MB)
Pods Before | During application load | After
First pod 82.51 82.82 82.69
Second pod | - 65.52 -
Third pod - 65.44 -
RAM utilization (MB)
Pods Before | During application load | After
First pod | 84.07 |[[83.47 | 83.32
RAM utilization (MB)
Processes Before | During application load | After
First process | 53.58 111.87 110.62
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Network utilization

Containerization +
horizontal scaling

Containerization

Without containerization

25kB/s

20 kB/s

15kB/s

10kB/s

5kB/s

0B/s
18:10

Receive Bandwidth ~

== loginservice-69559f7d8b-6wip8

== loginservice-69559f7d8b-sbcv2

== |oginservice-69559f7d8b-z8x68

Packet receiving (Kb/s)
Pods Before | During application load | After
First pod 0 6.9 0
Second pod | - 6.6 -
Third pod - 6.2 -
Packet receiving (Kb/s)
Pods Before | During application load | After
First pod | 0 119.59 0
Packet receiving (Kb/s)
Processes Before | During application load | After
First process | 0 | 6.43 | 0
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Conclusion

containerization improves the utilization of computing resources and the
modularity of the whole application

containerized services can receive and send a much higher amount of data
modularity enhances the scaling properties of the microservice application,
which increases its availability in higher load

horizontal scaling strongly depends on the type of service (database, etc.)
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Thank you for your attention!

martin.bobak@savba.sk
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