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Fig1. - Problems encountered in open source
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https://opensourcesurvey.org/2017/
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Fig5. - What open source users value in software
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Where the world
bwlds software

illions of developers and companies build, ship, and
naintain their software on GitHub—the largest and
nost advanced development platform in the world.
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56+ million 3+ million 100+ million 72%

Developers Organizations Repo
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H4 744 li(Continuous Integration Cl)

Github: Continuous integration (CI) is a software practice that requires
frequently committing code to a shared repository

“a development practice that requires developers to integrate code into a shared repository several times a
day. Each check-in is then verified by an automated build, allowing teams to detect problems early” (Fowler,
2006)

https://martinfowler.com/
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http://www.thoughtworks.com/continuous-integration?utm_source=Codeship&utm_medium=CI-Guide

l Diff —— Pull Request
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BRI Gitadd !
l Git commi’g

#Zpull request  Git push



AP

R EfCREERaF

H

A[E]&R S

E A ?



i) > $Expull request
L'} Pull requests

> HHPR 774

v fil % 8L B Continuous
Integration Test(CI test)

v' Comments
v' Rebase/Update

v E‘y_’\%\%i Contributors
v Cl test ...
v’ Merge & 300

> H N Contributors v RS BAA (CI test)
v’ CD(FFEE5E i)
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Approval

User acceptance

Approval

Automated
acceptance tests

Build & unit
Feedback

Version control

Check in
Check in
Check in

Delivery team
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Continuous Integration doesn’t get rid of bugs, but it does make them dramatically
easier to find and remove.
, Chief Scientist, ThoughtWorks
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http://www.thoughtworks.com/continuous-integration?utm_source=Codeship&utm_medium=CI-Guide
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Actions -- Github

Travis CI — 3" party public server

Jenkins -- Self host CI server




GitHub Actions
GitHub Actions

Automate, customize, and execute your
software development workflows right in your
repository with GitHub Actions. You can

discover, create, and share actions to perform
any job you'd like, including CI/CD, and
combine actions in a completely customized
workflow.

B o

All checks have passed
7 success hecks

S LS HILEYIGUUIE 7 U LSS0 UL IGLES L, SIS VY I 1GY3) (PUI_SYquest)

Continuous Integration / unit-test (ubuntu-latest, FirefoxWithFlags) (pull_request) S..

Continuous Integration / unit-test (windows-latest, ChromeWithFlags) (pull_request)
Continuous Integration / unit-test (windows-latest, FirefoxWithFlags) (pull_request)
Continuous Integration / unit-test (macos-latest, ChromeWithFlags) (pull_request) S

Continuous Integration / unit-test (macos-latest, FirefoxWithFlags) (pull_request) Su

Hide all checks

Details

Details

Details
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name: Python package ;% o, name

e WA

push: on.<event_name>.types

on

branches: [ master ]
1 " on.<push|pull request>.<branches|tags>
pull request:

branches: [ master ] on.<push|pull_request>.paths
ob on.schedule
jobs:
build: permissions

env
runs-on: ubuntu-latest

strategy: defaults

matrix: gﬁ%%ﬁ&ﬁ defaults.run

python-version: [2.7]

concurrency
steps: jobs
- uses: actions/checkout@v2
- name: Set up Python ${{ matrix.python-version }} jobs.<job_id>
uses: actions/setup-python@v2 jobs.<job_id>.name
with:
python-version: ${{ matrix.python-version }} jobs.<job_id>.needs

- name: Install dependencies jobs.<job_id>.runs-on

=

\

run: |

python -m pip install --upgrade pip g j¢ jobs.<job_id>.permissions

N =
L_{

python -m pip install flake8 pytest jobs.<job_id>.environment

if [ -f requirements.txt ]; then pip install -r requirements.txt; fi
- name: Lint with flake8 jobs.<job_id>.concurrency

run: | jobs.<job_id>.outputs
# stop the build if there are Python syntax errors or undefined names

flakes . iobs.<dob id>.env

--count --select=E9,F63,F7,F82 --show-source --statistics
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Travis Cl —free for open source project

Travis Cl is a hosted[?] continuous integration service used to build and test software projects hosted on GitHub!3! and
Bitbucket.[*]

Travis Cl was the first Cl service which provided services to open-source projects for free, however free open-source

plans were removed at the end of 2020.[°1(6]
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node_js:
- node
- 'lts/*’

Default Build Script #

The default build script for projects using nodejs is:

npm test

Vv master Merge pull request #1 from yanbin621/test
Modify test

Commit ed7f519

Branchmaster

@ AliceCodeZhang

€7 #1 passed

Ran for 32 sec

Total time 58 sec

20 hours ago
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Availability:

https://jenkins.io/

Build great things at any scale

The leading open source automation server, Jenkins
provides hundreds of plugins to support building,
deploying and automating any project.



Jenkins {4

or the
https://en.wikipedia.org/wiki/Comparison_of_continuous_integration_software

Team

CA GNU Team
Name v | AccuRev $ | BitKeeper ¢ & ClearCase $ |CVS & Darcs & Git ¢ % | Integrity $ | Mercurial $ Perforce $ Plastic $ | PVCS & | StarTeam ¢ | Subversion & | Surround % | Synergy % | Foundation ¢
Harvest Bazaar Concert —

Vexor No No No No No No Yes No No No No No No No No No No No No
TeamCity Yes No No No Yes Yesl24] No Yes No No Yes No No No

Team Foundation
No No No No Yes No No No No No Yes No No No
Server

OpenMake

Software Meister

No Yes Yes

Jenkins-Hudson ] ] Yesl20] Yesl21] Yes!22]

Distelli No No No
CruiseControl.NET No
CruiseControl No
CABIE No
BuildMaster No
BuildBot No
Buddy No
Bamboo ] No
AppVeyor ] No
Apache Gump No

Apache
Continuum

No

AnthillPro Yes



https://en.wikipedia.org/wiki/Version_control
https://en.wikipedia.org/wiki/Version_control

Jenkins HI{L

1 Open Source 10+ years millions of users
1 BRERZIESHE (>23000) (Jul 2010)
0 EFEERFHRMGZF (> LT Plugins)

0 2 #F )L B Ksource control management A1 Version control
management tools
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Jenkins 5CD #iDevOps < %
of the CD/DevOps Ecosystem

Integration
with over 100
DevOps Tools

Over
1000 Jenkins
Plugins

maven
& gradle  docker

& -t;‘CHEF

© SERENA

woert

sonar BlazeMeter

SOASTA £eBatling

Svaces fmve /\puppft
Bortand W ANSIBLE edline13.com ¢ aa
VA A ¢ @w‘eb&)n.r'

StarTeam v
9 ” arhfactory oq Visual Studio
o) mercur
= &8 Nexus
& eclipse

amazon
weo servces

oq Visual Studio Rational I TR

@FitNesse

JUnit cucumber’

Orchestration
of the DevOps
Toolchain

© SERENA

@ conans

AV | Mid\

XL) RELEASE

)

End-to-End
CD Pipeline
Management
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Jenkins Pipeline 1l

Design a whole pipeline with Jenkinsfile

Generate on catch/finally build-
report.html
|
Production

Build/Launch Integration Test
Module 1 Module 1
ees Test Results
, Integration Test
Build/Launch
I Module N I I Dependency N I
II
End-to-End
Test

http://Jenkins.io



Declarative Pipeline scripts i&:

©00000000000000000000000000000000000000000000000000000000000000000 a (311t
label ‘mac’ g
}
environment{

mvnHome = tool ‘maven’

——$tages
1.a;.p‘u7“y;o.s.e;.................'."....................... L caflin - S5 S Stage

code from a GitHub repository
S R R TR T Steps

git ‘https://github.com/AliceCodeZhang/androidSample.git"

1
J

1
J

stage('Build') {
// Run the maven build

steps{
sh "pwd ; cd ./SeleniumTest; ‘${mvnHome}/bin/mvn' -Dmaven.test.failure.ignore clean package"
X
J
¥
J
stage('Results’) {
steps{

junit "**/target/surefire-reports/*.xml’

archive 'target/*.jar’




Declarative Pipeline scripts i&:

DECLARATIVE PIPELINE SYNTAX - REQUIRED

» pipeline - Contains the entire Jenkins Pipeline definition

» agent - Defines the agent used for the entire Pipeline
or a stage

¢ label - Existing Jenkins node label
» docker - Requires Docker-enabled node
- image - Run inside specified Docker image
- label - Existing Jenkins node label
- args - Arguments for Docker container
» dockerfile - Use a local Dockerfile
- filename - Name of local Dockerfile
- label - Existing Jenkins node label
- args - Arguments for Docker container
» stages - Contains Pipeline stages and steps
» stage - A specific named “stage” of the Pipeline

* steps - One or more build steps that define the actions
in the stage. Contains one or more of the following:

Any build step or build wrapper defined in Pipeline
e.g. sh, bat, timeout, echo, archive, junit, etc.

parallel (optional) - Execute steps in parallel.
May not be used with other steps

script (optional) - Execute Scripted Pipeline block
when (optional) - Runs stage conditionally
- branch - Stage runs when branch name matches
- expression - Boolean expression

agent, environment, tools and post may also optionally
be defined in stage

DECLARATIVE PIPELINE SYNTAX - OPTIONAL

environment - A sequence of “key = value” pairs
to define environment variables

¢ credentials('<id>’) - Bind credentials to variable

options - Options for the entire Pipeline. For example:
skipDefaultCheckout - Disable auto checkout SCM
timeout - Sets timeout for entire Pipeline
buildDiscarder - Discard old builds

disableConcurrentBuilds - Disable concurrent
Pipeline runs

tools - Installs pre-defined tools to be available on PATH

triggers - Triggers for Pipeline based on schedule,
polling, etc.

parameters - Pipeline parameters that are prompted for
at run time

post - Defines actions to be taken when pipeline or stage
completes based on outcome. Conditions execute in order:
always - Run regardless of Pipeline status

changed - Run if the result of Pipeline has changed
from last run

success - Run if Pipeline is successful
unstable - Run if Pipeline result is unstable
failure - Run if the Pipeline has failed
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Code
repo

TCP/IP TCP/IP TCP/IP

https://wiki.jenkins.io/display/JENKINS/D
istributed+builds



Demo



U5

JIZEE




UREN

o T
o (CEIIETIG
Al

e 3 party {4k
(g e £ ]

o BT

o APl £
i

o Ui X it

o RGN

o MRS
o [EFTMI
o FRAMENIL
o FREMENIL




Mhd#0cH /CD

“\ Pull request
SR ] ot e
- &  Buld migix  APLEOME g

Commit code &S -’\ S o it WU TR
3 \‘\n v
= - e S5 R A

CI /\'

CI

CD




SR TR

Github Actions
Hic & fi] B
To 88 =77 T E &R

O

(]

O

Jenkins
A R
HE X, B, oamiHEE

=)

(=]

0 Travis CI
0 H=FCI/CD ¥F&, M@EMMXHEE, 7] eEUE %R Fr



A{EEiEESIERCI/CD METHR ?

a—z=, sve M .sES, 2-FA

o XIRIFH| 2 1ERE o XITRIFH| 2 1ERE

KK, IB=T5HK RS FB=THK
FAEEIRAE FAEK S

e C/S mode

« ZIES , e,

EZEIES

« BEUKIEE , XJ
TRIFN 2R IEREEEK
=, EHHEXRS




Back up



Bug /Issues =%

o 1. bR fE s RS 0 1. A FEIssues NEF, (i Tagitt {402k
SRR lrs e 0 2. SIS AR A 5

S W SV A 1 3. W B milestones 13 it HA R

0 2. KN HVERPERRAS, AR STIA 0 4. XM AIPR AR AR 2 EE K K H]bug
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code writing rules

Static code scan security vulnerabilities
3rd party dependencies
Continuous Integration Unit testing
API testing

testing Function testing

Stress testing

load testing
Nightly/Release/Regular testing

Code quality Performance test

All above Cl test cases

labels
bug management

milestones

branches
Code management
tags release version



