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A Design and Implementation of Integrated Content Management System
Based on Microservices Architecture

Kyung Sik Yoon® - Young Han Kim"™

ABSTRACT

As digital content items increase, new content services are often added to or integrated among existing content management systems
to manage them. For efficient system integration, this paper designed a content management System that combines two existing content
management systems based on a microservices architecture. In addition, during the development process, integrated system that existing

systems were recycled without disruption to existing systems, integrated efficiently and implemented as scalable systems.

It measured the

resource usage of this systems and analyzed the differences between features for system integration using traditional middleware.
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Table 1. Definition of Integrated Content Metadata Field

OIOIZ2MUIA O I8 VI8t S

Integrated Metadata

CMS#1 Metadata

CMS#2 Metadata

id (Integer)

id (integer)

row-id (integer)

status (string)

status (String)

status (string)

title (string)

title (string)

title (string)

content (Text)

content (Text)

content (Text)

author (String)

author (Integer)

author (String)

date (Date)

date (Date)

date (Date)

category (String)

categories (String)

table-name (String)
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Table 2. API List

Type | Target API Name Action
Back CMS1 List,Create,Update,Delete
CMS1 | Back CMSI view |Read
Back CMSI tables | Table Information
Backend ;
Back CMS2 List,Create,Update,Delete
CMS2 | Back CMS2 view |Read
Back CMS2 tables | Table Information
Front CMS1 List
CMS1 -
Front CMSI view | Read
Frontend -
Front CMS2 List
CMS2 -
Front CMS2 view | Read
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1 | [{{renge $index, $element := .}}
2 {{if Sindex}}
3
5
7 ,"active” @ "{{.status}}"
8 {{range $subindex, $subelement := .title}}
9 ,"title": "{{$subelement}}"
18 {{end}}
1 ¥
12 {{else}}
13 (_
14 HES S 111}}
15 ﬂate date}}”
16 , "guthor admin”
17 ,"active” @ "{{.status}}"
18 {{range $subindex, $subelement := .title}}
19 ,"title": "{{$subelement}}"
20 {{end}}
21 ¥
22 {{end}}
23 | {{end}}]
1 [{{range $index, $element := .data}}
2 {{if $index}}
3 Bt
4 "id" ;"
5 ,"date"
6 ,"status {{
7 ,"author "{{.author}}"
8 JUtitle™: "{{.title}}"
9 ¥
1@ {{else}}
11 1
12 mign o t{{.id}}"
13 date" {{.date}}
14 status "{{.status}}"
15 y"author” @ "{{.author}}"
16 JUtitle™: "{{.title}}"
17 }
18 {{end}}
19 | {{end}}]
Fig. 7. Template Code for Content List API
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/ 20180412202424
/ http://

1©.211.55.7:80808/gate/backend/cms2/third/posts/

"id": 16,
"date™: "2018-03-28T09:32:29-04:00"
“status": “publish®,

“author®: “admin®,

"title™ "test™

midv: taiv,

"date™: "2018-03-26T05:27:56-04:00"

“status": “publish®,
“author®: “choonzang™,

"title™: "SHIOIX HOlolE"

nidv: vaar,

"date™: "2018-03-26T09:32:44-04:00"
“status": “publish®,

“author®: “admin®,

"title™ "test™

// 20180417200713
// http://10.211.55.7:8080/gate/backend/cmsl1l/1/posts/

~|C

{

nid": "1308",
"date" : 2018-03-29T00:05:13",

]

]

"author" "admin",

"active": "publish",

"title": "testtse”

"id": "13e7",

"date": "2018-03-28T23:50:50",
"author" "admin",

"active": "publish",

"title": “"test”

"id": "1z298",

"date": "2018-03-28T01:28:03",
"author": "admin",

"active": "publish",

Fig. 8. Result of Mediation for List API
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Table 3. Environment for Test System

Hardware MacBook Pro (Retina, Mid 2012)
0S OS X Yosemite 10.10.5

CPU Intel core i7-3732QM 2.6GHz
Memory 8GB 1600 MHz DDR3

Graphic Intel HD graphics 4000 1024MB
Disk HDD 500GB

A28 Yol VM(Virtual Machine) 374 148 5
9] OS(Ubuntu 14.04) ol API Gateway Al ~®-S
o 1 37-E Table 49} Zt}.

el
A

7435)

Table 4. Environment for APl Gateway

0S Ubuntu 14.04 TLS 64bit
CPU Intel core 17-3732QM 2.6GHz x 2
Memory 2GB 1600 MHz DDR3
Disk 66.4GB
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Fig. 13. Measurement Chart of System CPU Usage
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Fig. 14. Measurement Chart of System Memory Usage
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Table 5. Measurement of System CPU Usage per Minute

Time | user | system | Usage Step

11:24:00 | 26% | 26% 0.7% | 1) Before running the service

11:25:00 | 16.3% | 12.0% 0.4%

11:26:00 | 11.9% | 5.6% 0.5%

11:27:00 | 54.4% | 160.4% | 26.9% |2) VM OS Start

11:28:00 | 6.5% | 40.9% 56% | 2-1) API Gateway start

11:29:00 | 12.1% | 12.5% 2.0%

11:30:00 | 18.0% | 18.1% 45% |3) Server Start

11:31:00 | 10.3% | 12.8% 2.0%

11:32:00 | 12.9% | 18.6% 39% | 4) Using Backend

11:33:00 | 12.7% | 13.8% 2.3%

11:34:00 | 11.6% | 15.4% 3.4%

11:35:00 | 7.6% | 14.4% 2.8% | 5)Using Frontend

11:36:00 | 3.6% | 12.4% 2.0%

11:37:00 | 12.4% | 17.4% 5.9%

Table 6. Measurement of System Memory Usage per Minute

Time Used Cache Usage Step

1) Before running the

11:24:00 | 3.9GB |437.3MB | 48.60% .
Service

11:25:00 | 39GB | 443.7MB | 48.60%

11:26:00 | 39GB | 443.7MB | 48.70%

11:27:00 | 49GB | 5727MB | 61.80%2) VM OS start

11:28:00 | 51GB | 827.9MB | 63.20% 2-1) API Gateway start

11:29:00 5GB | 857.3MB | 63.10%

11:30:00 | 5.1GB |800.5MB | 63.60%3) Server Start

11:31:00 | 51GB | 8183MB | 63.50%

11:32:00 | 5.1GB 823MB | 63.40%|4) using backend

11:33:00 | 51GB | 817.2MB | 63.20%

11:34:00 | 51GB | 8176MB | 63.40%

11:35:00 | 51GB | 8525MB | 63.40%)5) using frontend

11:36:00 | 51GB | 852MB | 63.50%

11:37:00 | 51GB | 896MB | 63.40%
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1) 71% B2 7e] vlaiEA
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gro] mpo] AR A H| 207181 A 9] API Gatewayoll A9 & &7}
dole g dASEE st 753 FWolA w$ fAlsich
ol ESBE ol&3t &3 BAsta 7" Al2gl ojy
3t 2ol 7k QlEA] Bl sl
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Table 7. Comparison ESB based SOA with Proposed System

Type ESB based SOA Proposed system

Based on interworking
using adapters to

Based on interworking
using lightweight

I ki . .
nterworking various protocols, protocol (REST/HTTP)
Method . . .
interworking between between various
common platforms platforms
Inteeration Requires node.js and
e Requires additional modules without
System . .. L.
; application server additional application
Environment

server

Single thread method
using event looping

Multi-thread method

/O Process with more overhead

Legacy
system
modified scope

Interworking without
legacy system
modification

No Limit within REST
API Interface

Legacy system needs
modification according
to requirements.

Within application
server capacity

Interworking
extensibility
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Fig. 16. REST and SOAP Response Time Measurements [20]
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Webhooks

Active hooks

There are no active webhooks for this API. Web hooks can be triggered on speciic events for this API an event can fire off multiple hooks

API Event

Quota Exceeded

Rate limit exceeded
Authentication ailure
Key Expired

Version Access Failure
Circuit Breaker Tripped
Circuit Breaker Reset
Uptime Test Hest is Down
Uptime Test Hest is Up

Fig. 17. Webhook for API Event
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