DEBEris

=i 21-46-03-07 The Journal of Korean Institute of Communications and Information Sciences *21-03 Vol.46 No.03
https://doi.org/10.7840/kics.2021.46.3.466

EREEREEE

Container Orchestration Framework Deployment Technique
Based on the Feature of Microservice
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ABSTRACT

To construct applications of microservice, a deployment specification reflected on the loosely-coupling
characteristics is proposed in this paper. And a technique to place applications of the proposed deployment
specification-based microservice architecture in the container orchestration framework is also proposed. The
differences between the deployment using Kubernetes’ basic templates and the proposed techniques are
compared, and to measure its performance, a microservice response latency is measured. As a result,
Kubernetes’ basic templates tended to be randomly deployed because they did not reflect the microservice
structure, in the case of the proposed technique, however microservice is placed in an appropriate location to
reduce response latency. In addition, the average response latency is reduced by approximately 1.95 ms

compared to traditional methods.
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Fig. 1. Monolithic architecture and microservice architecture.
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Table 1. Componets required for microservice operation.

Module

Name Essential
Name

Description

Network
communication
interface
component

Interface Service (0]

Basic
microservice
component
High
availability
microservice
component

Function Pod (0]

Deployment X

Always-on
microservice
component

Controller DeamonSet X

Periodic
microservice
component

CronJob X
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Client | « ”
Port Port

a2 2. Podo} EEfe]dES] F4 7%
Fig. 2. Communication structure between Pod and Client.
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kind: Pod kind: Service
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spec: Label ) app: test
containers: matching type: NodePort
- name: pod-test ports:
image: nginx - port: 3000

ports: argetPort 3000
-|containerPort: 3000 :

protocol: TCP

matching

Pod Template Service Template
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Fig. 3. Kubemetes template for creating Pod and Service.
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Table 2. Container orchestration framework requirement

and microservices featrue specification.

SeA~EeA 2

Feature Description

Name P

MS-01 Specifying the BCE(Boundary-Control-Entity)
type of microservice

MS-02 SPec1fy1ng the function feature of
microservice

MS-03 .Spec1fy1ng microservice connected to
input/output
Specifying unique name on container

CO-01 -
orchestration framework

CO-02 Specifying containerization microservice
Specifying interface port on container

CO-03 -
orchestration framework
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“request”: ["url"],

“routing”: ["Ms-co"], m==t=p MS-03

“response”: ["html"],

L,

“container”: { Container Orchestration section
"namespace”: "ns-01",
“name”: "ms-01", ———) CO-01
“function”: "ms-ui:0.0.1", === 0_02
“port”: {

"microservice_port": 8080,
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}
}
}
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Fig. 4. Specification template based on the feature of
microservice.
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Fig. 5. Proposed deployment technique schematic diagram.
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Table 3. Secondary suitability distinction table.
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Category Zt;i?lry Description Table 4. Simulation environment.
Node with same BCE Category Name Role Spec
(Boundary-Control-Entity) CPU: 2
e type in microservice Master - o core
Similarity e kubel RAM: 4096 MB
specification Node Disk: 50 GB
Node with same feature in ’
microservice specification Worker CPU: 1 core
Node with minimum H/W kube2 Node RAM 4096 MB
Infrastructure number of microservices Disk: 50 GB
environment Node with maximum Work CPU: 1 core
primary classifier score kube3 Norder RAM: 4096 MB
Node with microservice in ode Disk: 50 GB
Connectivity Boundary-Control- Entity Kubernetes | Framework v 1.19.4
connection relationship —
Low Node with minimum gy | prometheus M‘j:“or:“g v 2222
Latency response latency / sen
Performance - - - Monitori
High Node with minimum grafana onitoring v 734
Availability container restart time Agent
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Table 7. Secondary suitability at initial state.
Category kubel kube2 kube3
Similarity #1 0 0 0
Similarity #2 0 0 0
Infrastructure
environment #1 0 1 1
Infrastructure
environment #2 1 0 0
Connectivity 0 0 0
Performance #1 1 0 0
Performance #2 1 0 0
Total 3 1 1

oll4] qlze} A e 247t 7P 352 kubel
o] 2o 22} HIAE ZA =k

Control vlo]FZZAR|~E v x|sl= 735l tigh 2
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Table 5. Free hardware space at before 51mu1at10n Table 8. Secondary suitability at After Boundary state.
Node CPU Memory Storage Category kubel kube2 kube3
Name (core) (GB) (GB) Similarity #1 0 0 0
kubel 095 34712 23917 —
kube2 08 3.7057 23.987 Similarity #2 0 0 0
kube3 0.8 3.7057 23.987 Infrastructure 0 1 1
environment #1
E 6 X A 1 A3 Infrastructure I 0 0
Table 6. Primary suitability by deployment order. environment #2
Connectivity 1 0 0
state kubel kube2 kube3
Tnitial 55.051 47380 | 47.389 Performance #1 0 ! 0
After Boundary 50.153 47.389 47.389 Performance #2 1 0 0
After Control 47.153 47.389 47.389 Total 3 2 1
4n
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Table 9. Secondary suitability at After Control state.

Category kubel kube2 kube3
Similarity #1 0 0 0
Similarity #2 0 0 0
Infrastructure

environment #1 0 1 1
Infrastructure
environment #2 0 1 1
Connectivity 0 0
Performance #1 0 1 0
Performance #2 1 0 0
Total 2 3 2
e
A3 EE 53 A A A= £ 10 o o
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Table 10. Final suitability result and selected node.

Select
kubel kube2 kube3 Node
1st(3 2nd(2 2nd(2
Initial ©) @) @) kubel
1st(3) 2nd(2) 2nd(2)
After Ist3) | 2nd2) | 2nd@)
kubel
Boundary 1st(3) | 2nd2) | 3rd(1)
After 3rd(1) 1st(3) 1st(3)
kube2
Control 2nd(2) 1st(3) | 2nd(2)

472

F 11. Kubernetes 7|4 =1Z2] wix]e} H3bg ol
RE R R

Table 11. Difference of deployment distribution,
kubernetes basic template and determining suitability.

Service | Node Kubernetes Suitability
Type name (time) (time)
kubel 0 10
Boundary | kube2 0
kube3 10
kubel 0 10
Control | kube2 10 0
kube3 0 0
kubel 5 0
Entity kube2 5 10
kube3 0 0
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Fig. 6. Compare response latency between traditional
method and proposed method.
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