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Abstract

The objectives of this research were (1) to develop an automation server based on CI/CD
concept for DevOps procedure to SLA enhancement; (2) to analyze the automation server performance; and
(3) to evaluate the automation server usage.

Research methods consisted of (1) the installation and development of the automation server
using Jenkins tools and pipeline script; and (2) testing, analyzing performance by Jenkins Plugin with time
processing, and evaluating the usage by average and standard deviation statistics. This research measured
the workload of 86 jobs. The performance was evaluated from 61 users.

The results showed that the success ratio to support the service level agreement for the
deployment of the automation server and the manual procedure was 100% and 1.16%, respectively. The
software size defined based on the COCOMO theory as medium, large, and small with the percentage of
success regarding SLA of 52.33, 41.86 and 5.81, respectively. The evaluation of the automation server usage
was presented in 3 aspects as follows: (1) the automation server usage and performance was at a high level
(X =4.08 SD = 0.72), (2) the reduction of time consumption and working procedures was at a high level
(X = 4.05 SD = 0.72), and (3) the operation with achieving SLA criteria was at a high level (X = 3.94

SD = 0.69). The overall evaluation was also at a high level (X =4.02 SD =0.71).

Keywords: Automation Server, Continuous Integration, Continuous Delivery and Deploy, DevOps, SLA
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M9 2.1 METEMNUATZAUNMIUTMINIEIN luszAUIAnT

Service Level Agreement

Service Level Description Target Response
1. Outage SaaS server down Immediate
2. Critical High risk of server downtime Within 10 minutes
3. Urgent End-user impact initiated Within 20 minutes
4. Important Potential for performance impact if not addressed Within 30 minutes
5. Monitor Issue addressed but potentially impactful in the future =~ Within one business day
6. Informational  Inquiry for information Within 48 hours

KPIs and Metrics : Availability => MTTR, Reliability => MTTF
Remark : - Ensure availability of 99.9999% during holiday season.

- Response to Service Level 6 or below can be delayed up to 24 hours during the holiday season.

(Raza, M., 2020)
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1.1 4HAIIAM AR (Source Control) 6138 GitLab

On branch thesis
nothing to commt, working tree clean

SUNMeBDESKTOP-NHONGI 8 ~/Onelrive/: ascazu,/TI1enkins /complaint_form (thesis
)
% git push origin thesis
Enumerating objects: 18, done.
Counting objects: 100% (16,/16), done.
Delta compression using up to 4 threads
Compressing objects: 100% (8/8), done.
Writing objects: 100% (8/8), 959 bytes | 479.00 KiB/s, done.
Total 8 (delta 4), reused 0 (delta 0), pack-reused 0O
remote:
remote: To create a merge request for thesis, wvisit:
remote: https://gitlab. com/aisworksitefosd/ext-activities. ais. co.th/complaint_|
form/- /merge_requests /new?merge_request®sBsource_branch¥sD=thesis
remote:
To https://gitlab. com/faisworksitefosd/ext-activities. ais. co. th/complaint_form. gl
i
3cb9d09. .a3835f1 thesis -» thesis

SuUNMeEDESKTOP-NHONGI S ~/Oneldrive/, asacazu,/T1enkins /complaint_form (thesis
)
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¢ Windows Setup

Installing Windows

Status

ing Wir

Getting files ready for installation (50%)
Installing features
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Jenkins Plugin Manager
serale when using this library
Matrix Authorization Strategy
Offers matrix-based security authorization sirategies (global and per-project
Matrix Project
117
Multi-configuration (matrix) project type.
MSBuild Plugin
- 129
This plugin makes it possible to build a Visual Studio project (.proj) and solution files ( sin) ==
OkHttp Plugin
e 3149
This plugin provides QkHttp for other plugins.
Oracle Java SE Development Kit Installer Plugin
E Development Kit (JDK) to be installed via download from 14 w
QWASP Markup Formatter Plugin
ASP Java HTMI Sanitizer to allow safe-seeming HTML markup to be entered 2.1 | uninstai |
PAM Authentication plugin
15
Pipeline
A suite of plugins nple or complex. See Pipeline as 26 w
Code with Jenkins for r
110
T elin
2.4
9 fines Pipsline AP
Pipeling: Basic Steps o -

AN 4.3 Jenkins Plugin Manager
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1 pipeline{
. - Ao . TIPS o g wsnid o a3
2 agent any // dunagent flashow job jenkins flufiiiwaiuany &swiednuAldfieganild jenkins master iefesil

environment{ // ltwenvironment munmlemeaduls
//LINE TOKEN = credentials('line-notify"')

softwareHome = 'c:\\inetpub\\wwwroot'

8 buildvVersion = '’

9 buildsclutionConfigure = 'Debug'
10 buildProject = 'Complaint Form'
11 buildSolutionFile = 'Complaint Form.sln'
12 buildMvcVersion = "'
13 processDir = 'D:\\'
14
15 1/ lwduenvironment funmeanasuls
16
17 stages{ // dumilestage Tumwiem
18 stage ('Build'){ // stage #mBuild
19 steps {
20 bat "\"${tool 'DotNetxB86'}\" S${buildSolutionFile} /p:VisualStudioVersion=15.0 /p:C
21
23 }
24 1
25 stage ('Package') { // stage 4o Package
5 e ot o M
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Project Hooks (1)

http://fadministrator:115aca8913¢33e47ffdb1d5fec3bf
09d89@s-

homeserver.thddns.net:4331/job/Automation_Server
/build?token=115aca8913c33247ffdb1d5fec3Ibf09d89

Push Events 551 Verification: dizabled

Test w

Edit

Delete

NN 4.5 919N THINUIIVNUITLH 149 Jenkins 1AL Source Control H1H Webhook

Declarative:

Checkout SCM S
Average stage times: 5s 9s
(Average full run time: ~37s) === S——

Jan 26 No
Changes
20:42

dim 2= 65 15s

08:24

Jan 21

15:31

Jan 21

15:26

Jan 21

15:01

cn
W
]
)

lan 21 No o

Package

3s

[
w

[
w

Release

2s

Success

25

Deploy

2s

3s

[ Y
MNA 4.6 Aoeamsanuautuaeulu Pipeline Script 438 Jenkins
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VA @u59mu SLA TaiguSomu sLA 3%
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5o9 matiadszansmmdennassziumsuimdiseslnndudivinesmumnfia CLCD @113y Devops

Automation Server Manual Step
Deploy 52U 52U
a1y Type SLA Jenkins Pipeline L Deploy Serena Bussiness Manager System Total Deploy
(%5_!13‘ B Time SLA Time SLA
Push Build | Package | Release | Deploy “"‘Cﬂuq) Camplete Push Build Package | Release Deploy (é’ﬂ"a) Complete
Code Code

1 L 03:00 Is 51s 14s 8s 2s 00:02 Yes Is 45s 40s 2s 22h 51m 26s 23:28 No
2 L 02:00 1s 50s 13s 8s Is 00:02 Yes 1s 50s 52s 2s 5h 48m 22s 06:24 No
3 L 03:00 2s Im 2s 18s 8s 2s 00:03 Yes Is 59s 10s 2s 4h 50m 44s 05:27 No
4 L 03:00 2s Im 11s 19s 8s Is 00:03 Yes 1s 1m 8s 14s 3s 37h 35m 2s 38:01 No
5 L 02:00 Is 49s 14s 14s 2s 00:02 Yes Is 48s 42s Is 32h Im 15s 32:05 No
6 L 02:00 2s 1m 37s 17s 14s 2s 00:04 Yes 2s Im31s 26s 7s 7h 28m 43s 07:51 No
7 L 03:00 Is 49s 14s Ts 2s 00:02 Yes 2s 49s 37s 4s 32h21m7s 32:38 No
8 L 01:00 2s 1Im7s 16s 7s 2s 00:03 Yes 2s Im 7s 13s 3s 29h 42m 38s 30:13 No
9 M 01:00 3s Im 16s 9s 2s 00:01 Yes 2s Im 11s 44s Ils 31h21m23s 31:39 No
10 L 01:00 2s Im 11s 18s 15s Is 00:03 Yes 2s Im 11s 53s 5s 27h 51m 12s 28:29 No
11 L 01:00 Is 49s 14s 8s Is 00:02 Yes 3s 45s 57s 16s 8h 10m 20s 08:21 No
12 M 03:00 1s Im 20s 6s 3s 00:03 Yes 2s 54s 45s 3s 2h 26m 22s 02:47 Yes
13 M 02:00 Is Im 2s 18s 7s Is 00:02 Yes Is Im 31s 4s 7h 42m 42s 08:14 No
14 M 01:00 2s Im 1s 16s 7s Is 00:02 Yes 3s Im 1s 29s 4s 11h 23m 56s 11:43 No
15 L 02:00 3s Im 11s 17s 9s Is 00:03 Yes 3s Im 2s 25s 14s 7h 8m 65 07:16 No
16 M 02:00 3s 49s 16s 9s 2s 00:02 Yes 3s 49s 50s 4s 8h 51m 58s 09:30 No
17 M 03:00 3s 49s 13s 16s Is 00:02 Yes 3s 49s 14s 3s 12h 45m 36s 13:18 No
18 L 02:00 2s 50s 12s 18s 2s 00:02 Yes 2s 39s 40s Is 32h 3m 29s 32:08 No
19 L 01:00 3s Im 7s 18s 18s 2s 00:03 Yes 3s 5ls 46s 2s 37h 56m 54s 38:38 No
20 M 02:00 2s Im 18s 15s 2s 00:03 Yes 2s Im 11s Is 13h 53m 5s 14:31 No
21 S 01:00 2s 49s 14s 10s Is 00:02 Yes 2s 49s 37s 2s 7h23m 1s 07:41 No
22 M 02:00 1s 49s 19s 14s 3s 00:02 Yes 3s 49s 31s 3s 9h 54m 59s 10:34 No
23 M 02:00 Is 49s 19s 9s 3s 00:02 Yes Is 49s 46s Ss 1h42m 15s 02:13 No
24 L 02:00 2s Im 17s 19s 14s 3s 00:03 Yes 1s 1m 2s 22s 6s 31h Om 6s 31:03 No
25 L 01:00 2s Im 10s 18s 8s 2s 00:03 Yes Is Im 21s 6s 31h 14m 40s 31:27 No
26 M 03:00 2s 1m 10s 20s 8s 2s 00:03 Yes 2s 1m 27s 23s 11s 3h 27m 33s 03:49 No
27 M 03:00 2s 2m 1s 18s 8s 3s 00:04 Yes 2s Im 43s 6s 11h 40m 50s 12:11 No
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5o9 matiadszansmmdennassziumsuimadiseslnndudivinesmumnfia CLCD @113y Devops

Automation Server Manual Step
Deploy 52U 52U
iy Type SLA Jenkins Pipeline o Deploy Serena Bussiness Manager System Total Deploy
(%5_!13‘ B) Time SLA Time SLA
Push Build | Package | Release | Deploy “"‘Cﬂuq) Camplete Push Build Package | Release Deploy (\“;’ﬂm) Complete
Code Code

28 S 03:00 2s 49s 20s 8s 3s 00:02 Yes Is Im 34s 1s 9h 30m 21s 09:53 No
29 M 02:00 1s 49s 19s 8s 3s 00:02 Yes 1s 49s 11s 5s 34h 23m 48s 34:42 No
30 L 02:00 3s 57s 19s 14s 3s 00:03 Yes 3s Im 55s 6s 6h 51m 32s 07:29 No
31 L 02:00 1s 49s 14s 14s 3s 00:02 Yes Is 55s 22s 8s 6h 47m 19s 07:21 No
32 M 02:00 2s 58s 19s 10s Is 00:03 Yes Is 54s 5s 4s 35h 57m31s 36:38 No
33 M 02:00 1s 1m 2s 14s 9s 2s 00:02 Yes 1s 59s 25s 9s 8h 50m 34s 09:27 No
34 S 03:00 Is Im 11s 13s 8s Is 00:03 Yes Is Im 3s 57s 1s 33h26m 7s 33:47 No
35 L 03:00 1s Im 11s 14s 14s 1s 00:03 Yes 1s 1m 4s 35s 18s 31h Im 54s 31:06 No
36 L 03:00 Is Im 11s 11s 14s 3s 00:03 Yes Is Im 51s 9s 12s 33h 48m 40s 34:25 No
37 L 03:00 3s 59s 12s 17s 3s 00:03 Yes 1s 49s 51s 20s 6h 56m 8s 07:37 No
38 L 03:00 Is Im 14s 17s 3s 00:03 Yes Is 1m21s 30s 6s 28h 10m 8s 28:20 No
39 L 03:00 2s 49s 15s 18s 3s 00:02 Yes 2s 49s 58s 6s 8h 52m 23s 03:31 No
40 L 03:00 2s Im 15s 17s 3s 00:03 Yes 2s Im 34s 4s 30h 1m 37s 30:04 No
41 M 01:00 2s 1m 17s 19s 6s 00:01 Yes 2s 39s 22s Ss 30h 19m 19s 30:34 No
42 M 02:00 2s Im 7s 18s 14s 2s 00:03 Yes 2s Im 7s 15s 8s 7h4m 51s 07:11 No
43 L 01:00 2s 57s 18s 18s 2s 00:03 Yes 2s 56s 39s 16s 5h 6m 28s 05:14 No
44 M 01:00 3s 49s 18 14s Is 00:02 Yes 2s 49s 12s Ss 6h 39m 28s 07:08 No
45 M 02:00 2s 49s 19s 14s Is 00:02 Yes 2s 49s 45s 3s 11h 2m 9s 11:06 No
46 M 02:00 Is 57s 15s 14s Is 00:03 Yes Is 49s 46s 9s 31h 19m 48s 31:36 No
47 M 02:00 1s 57s 13s 16s 3s 00:03 Yes 1s 49s 9s Ts 3h 53m 23s 04:31 No
48 M 02:00 Is 57s 14s 16s 3s 00:03 Yes Is 5ls 29s 9s 7h 11m 43s 07:22 No
49 M 02:00 1s Im 14s 14s 4s 00:03 Yes 1s Im 49s 7s 30h 51m 6s 31:28 No
50 M 02:00 Is 58s 14s 16s 2s 00:02 Yes Is 55s 21s 2s 32h 9m 16s 32:18 No
51 S 03:00 1s 48s 15s 9s 2s 00:02 Yes 1s 41s 11s Ss 31h49m 49s 32:25 No
52 M 01:00 Is Im 18s 17s 10s 3s 00:03 Yes Is 56s 27s 6s 10h Om 24s 10:03 No
53 M 03:00 1s Im 17s 16s 9s 3s 00:03 Yes 1s 49s 6s Ts 9h 47m 10s 10:20 No
54 M 03:00 Is Im 17s 17s 9s 3s 00:03 Yes Is 5ls 7s 8s 25h 17m 1s 25:30 No
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Automation Server Manual Step
Deploy 52U 52U
iy Type SLA Jenkins Pipeline o Deploy Serena Bussiness Manager System Total Deploy
(%5_!13‘ B) Time SLA Time SLA
Push Build | Package | Release | Deploy “"‘Cﬂuq) Camplete Push Build Package | Release Deploy (\“;’ﬂm) Complete
Code Code

55 M 01:00 2s Im 17s 7s 3s 00:02 Yes 2s 59s 47s Ss 30h 34m 15s 31:00 No
56 M 03:00 2s Im 11s 17s 14s 3s 00:01 Yes 2s 58s 45s 9s 33h 54m 36s 34:34 No
57 M 03:00 2s 49s 15s 14s 3s 00:02 Yes 2s 52s 34s Is 33h 30m 6s 33:53 No
58 M 01:00 2s 52s 15s 15s 3s 00:02 Yes 2s 52s 47s Ss 30h 9m 7s 30:18 No
59 M 02:00 Is 49s 16s 14s 4s 00:02 Yes Is 52s 16s 2s 11h 34m 7s 11:59 No
60 M 01:00 3s 52s 13s 14s 4s 00:02 Yes 1s 52s 55s 4s 7h 43m 22s 08:15 No
61 L 01:00 3s 52s 19s 16s 4s 00:03 Yes 2s 59s 44s 8s 12h 20m 19s 12:37 No
62 L 02:00 3s 50s 208 18s 4s 00:03 Yes 2s 1m 2s 25s 8s 34h33m31s 34:59 No
63 L 02:00 2s Im 3s 19s 18s Is 00:03 Yes 2s Im 44s 3s 12h 10m 12s 12:20 No
64 M 02:00 1s Im 18s 14s Is 00:03 Yes 1s Im 43s 9s 34h 44m 57s 35:18 No
65 S 03:00 2s Im 3s 15s 14s Is 00:03 Yes 2s 52s 42s 17s 33h21m4ls 33:39 No
66 M 02:00 2s 59s 16s 15s Is 00:03 Yes 2s 59s 13s 7s 29h 31m 40s 29:55 No
67 M 01:00 2s Im 16s 14s 2s 00:01 Yes 2s Im 23s 13s 7h Om 34s 07:04 No
68 L 02:00 1s 2m 19s 14s 2s 00:01 Yes Is 1m 12s 30s 4s 31h 18m21s 31:34 No
69 L 02:00 Is 48s 18s 14s 2s 00:02 Yes Is 49s 29s 6s 37h 12m 17s 37:23 No
70 M 01:00 1s 48s 17s 14s 3s 00:02 Yes Is 48s 16s 12s 36h 48m 45s 37:23 No
71 M 02:00 Is 45s 15s 14s 3s 00:02 Yes Is 45s 42s Ts 6h 59m 16s 07:01 No
72 M 01:00 1s Im 1s 17s 15s 3s 00:03 Yes 1s 45s 22s 12s 30h 13m 47s 30:25 No
73 M 01:00 Is 55s 17s 14s 2s 00:02 Yes Is 56s 21s 2s 2%h 13m 17s 29:24 No
74 M 02:00 1s 56s 11s 14s 2s 00:02 Yes 1s 56s 28s 2s 11h 49m 49s 12:25 No
75 L 02:00 2s Im 7s 15s 15s 2s 00:03 Yes 2s 57s 17s 9s 28h 17m 38s 28:32 No
76 M 01:00 1s 54s 14s 8s 2s 00:02 Yes 2s 55s 56s 13s 35h27m 14s 35:49 No
77 M 02:00 2s 54s 16s 14s 2s 00:02 Yes 2s 55s 11s 12s 34h 54m 46s 35:34 No
78 M 01:00 2s 54s 14s 10s 2s 00:02 Yes 2s Im 42s 13s 32h33m 39s 32:59 No
79 L 01:00 Is 59s 14s Ts 2s 00:02 Yes 2s Im 52s 9s 5h 56m 48s 06:38 No
80 L 02:00 3s 59s 16s 14s 2s 00:03 Yes 2s 45s 34s 6s 30h 41m 30s 31:12 No
81 L 02:00 Is Im 1s 17s 14s 2s 00:03 Yes Is Im 17s 52s 19s 13h 46m 50s 14:22 No
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