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Executive Summary



The Modern Software Delivery Challenge



"Organizations need to deliver secure, reliable software faster than ever while
managing increasing complexity”



GitHub Ecosystem: Unified Platform



**One Platform, Complete Capability**

The GitHub ecosystem provides integrated tools for:

 **Version Control** - Git repositories with advanced collaboration

« **CI/CD Automation** - GitHub Actions for workflows

e **Security** - Built-in scanning, secrets management, supply chain protection
« **Package Management** - GitHub Packages and Container Registry

* **Project Management** - Issues, Projects, Milestones

« **Documentation** - GitHub Pages, Wikis, README automation



Key Metrics



De%Mrlel#ide
166M+
Fortun/@itHub



GitHub Actions: CI/CD Foundation



What Are GitHub Actions?



**Native CI/CD and Automation Engine**

GitHub Actions is an event-driven automation platform that runs workflows directly in
your repository:

« **Event-Driven** - Trigger on push, PR, schedule, manual dispatch, webhooks
« **YAML-Defined** - Infrastructure as code in ".github/workflows/

« **Scalable** - GitHub-hosted or self-hosted runners

« **Marketplace** - 20,000+ pre-built actions

« **Matrix Builds** - Test across OS, language versions, configurations



Basic Workflow Structure



Pi pel i ne

%naln]

mai nj

per m ssi ons:
cO }ents: read

-requests: wite

ubunt u- | at est

act i ons/ checkout @4
Run tests

mtet

Build




Workflow Triggers: Event-Driven Automation



**Conditional Execution**: Use 'if conditions to control when jobs run



I\/Iatrlx Builds: Test at Scale

node
I ncl ud

rex; :
[u untu | at est, nmcos-latest, w ndows-| atest]
20, 22
- 0S: dbunt u- | at est
node: 22

$xPer|nEntaI true
fast: fal se
ryns on: ${{ matrix.os }}
s: actions/setup-node@4

nodeiyet§1pn: ${{ matrix.node }}

Wi t




Reusable Workflows: DRY Principle for CI/CD



The Problem: Workflow Duplication



**Before Reusable Workflows:**

» Copy-paste workflow files across repositories
* Inconsistent updates when patterns change

* No single source of truth

e Difficult to maintain security patches

« Each team reinvents common patterns
**Common duplicated workflows:**

 Build and test pipelines

* Deployment procedures

« Security scanning

* Release automation



Reusable Workflows: Write Once, Use Everywhere



Faird CRUBLART Ol [BRPPLY ot Y

on:

wor kf |l ow_cal | :

| nput s:

node- ver si on:

reQU|re9 true
e: strin

Y erage th?eshold
ul r a se

ault 80
secrets
CCDECOV TOKEN.
reqU|red true

ubunt u-| at est

es: actjons/checkout @4
Pﬁes act 1 ons/ set up- node@4

ts. node- '
eS£${{ i nput s. node-version }}




Calling Reusable Workflows



# . gl t hub/ wor kf | ows/ ci . yn
nang! Cf 'y

n: [push pul | _request]

| obs
est - node- 18:
. org/central -workfl ows/.github/workfl ows/reusable-test.ym @1

test-node-ZO.
. org/central -workfl ows/. github/workfl ows/reusabl e-test.ym @1




Reusable Workflows: Benefits



*ROI**: Organizations report 70-90% reduction in workflow maintenance time



Security Best Practices



Supply Chain Security: The Critical Challenge



SHA Pinning: Immutable Dependencies






Automating SHA Pinning



- narT: Pin Actions

run: . .
"8t Rub Ror RFPoRE] + %P




OIDC: Eliminate Long-Lived Secrets



V:
AVS ACCESS KEY_ID: 4 rets. AWs_ACCESS KEY |
AVS _SECRET_ACCESS KEY, _ t STAVG SECRET_AC S _KEY }}




OIDC: Short-Lived JWT Tokens



ermn ssi ons: .
d-token: wite
contents: read

nane: Confi gure AWS :
USEs:  aws- act rons/ confi gure-aws-credential s@4
rol e-to-assunme: arn:aws:iam : ACCOUNT: rol e/ G t HubAct i onsRol e
aws-regi on: us-east-1

name: Depl o




OIDC Trust Configuration



t ”2?%2-10-17",
AT ow',

{ar n: aws: i am : ACCOUNT: oi dc- provi der/token. acti ons. gi t hubuser cont ent. cont

}'Act | : ? AssuneRol eWt hWebl dentity",

. Con [
u I
Len act faons gl{t hubuser cont ent. com sub": "repo: org/repo:ref:refs/heads/ nai n"




Additional Security Hardening



### Secret Scanning

* Built-in secret detection

« Partner patterns (AWS, Azure, GCP)
» Custom patterns

 Alert on exposure

e Automatic revocation



Repository Ecosystem Components



Content Pipeline Architecture



**Automated Content Generation and Publishing**

This repository demonstrates a sophisticated content automation system:

« **Editorial Calendar** - YAML-driven quarterly content plans

« **Scheduled Publishing** - Auto-publish posts on schedule

« **\/alidation Pipeline** - Markdown linting, link checking, frontmatter validation
« **Presentation Generation** - Multi-format slide decks from markdown

« **Social Media Integration** - Cross-platform post generation



Workflow: Calendar-Driven Content



. gi t hup/ wor kf | ows/ cal endar - check. ym
nang! CgPendar Chec& y

on:
schedul e:
' 9 * * 1' # Monday 9am UTC

- cron.
mork?lodeispatch:

obs;

check- cal endar

runs-on: ubuntu-I| atest

st eps: _

- uses: actions/checkout @4

- name: Parse quarterly cal endar
run: node scripts/parse-cal endar.js cal endar/ 2026/




Workflow: Scheduled Publishing



nanglthu égﬁ[ Iom%(scneduled publ i sh. yni

on:
schedul e: .
- cron: ‘50 * * * # Daily at 00:05 UTC

ubunt u- | at est
es: actions/checkout@p4

nanE: Find posts to publish
n

Fi osts th date <= tod and, publ i shed: false
node SCPIptS/?an posts-to-pugrisﬂ.jg
a . Update frontmatter

publ i shed: ?
no e scrlpts/update rontmatter.js

nfjg user, ! G t ctions"
9 -am'’ c ore E|IS schedul ed posts”




Workflow: Content Validation



; ubunt u-1| at est
Ilnkgz

rups-on: P unt u- | at est

Va

I dat e- rontna}ter:
runs-on: ubuntu-I| atest
val | dat e- seo:

* ubunt u-1| at est




Presentation Generation System



*Erom Issue to Slide Deck**

The presentation generation workflow demonstrates advanced GitHub Actions
patterns:

1. **Issue-Driven Creation** - Presentation requests via GitHub Issue templates
2. **Al-Powered Content** - Optional web research and repository analysis

3. *Multi-Format Output** - PDF, PowerPoint, HTML (Reveal.js), Markdown

4. **Style System** - Multiple design templates
5

. **Automated PR** - Generated presentations committed via PR



Presentation Workflow Architecture



#n gi t hub/ wor kf | ows/ presentati on-fromi ssue. ym

{igeg [ opened]

| obs:
rate ,
i gontalns(glthub event.issue. | abel s. *. nane, 'presentation')
- ngne Parse. 1 ssue
run: node scripts/parse-presentation-issue.js

ane ResearcP cont ent
put s. enabl e-resear ch

f:
un:
Wb’ search, repository anal ysis
ode scrlpts7resgarch c%ntentyjs

CGener ate slides
h docs/ sentatlons t \
--}n ut dra out Prﬁ generate. py
--fo g
--sty e sy te |c ve ocity

- nang, Create PR

|
r
H
n




Project Ecosystem Tools



swagger-php: OpenAPI Documentation



#[%\sl%g&tltlﬁ "My API", version: "1.0")]

#gtcﬁ us(eares/{ld% by | D"
urrmart/ users' ]use Y ’

QA\ Par 3mat er (

UI P frue )
new OAl Schema(type: "integer")

QA\ Response(
ponse
cr tlon "User found",
te new OA\ JsonCont ent ( r ef "#/ conponent s/ schenas/ User")

°
5

S
S
n

i

L
n
|

$
L
d
C




git-adr: Architecture Decision Records



# Create new, ADR , .
git adr new "Use PostgreSQ. for persistence

855' sted drafti ng .
draft "We need to choose a nessage queue

# Search deci ﬁl

git adr searc atabase

# List al|l ADRs
git adr |1 st




%I e otes-memory: Semantic Memory for Claude



# Store a Iegrnin : : : : ,
git nmenory add "USe JWI for authentication in this project”

# Senmanti c searc

git nmenory search "authentication”

# | nj ect context into Cl aude session




claude-spec: Project Planning Plugin



**Structured Planning and Implementation Workflow**
| Command | Purpose |

e

| /cs:p | Plan new project with Socratic elicitation |
| /cs:i | Track implementation progress |

| /cs:s | View status of all projects |

| /cs:c | Complete and archive project |

*Artifacts Generated:**

* Product Requirements Document (PRD)

» Technical Architecture Plan

* Implementation Progress (PROGRESS.md)

« Worktree management for parallel development



vscode-git-adr: Visual Studio Code Extension






CI/CD Pipeline Patterns



Monorepo Pipeline Pattern



name: Monorepo Cl
on: [push, pull _request]

obs
detect chapges
runs on: ubuntu | at est

outf pu
i, fi steps- changes. out put s ap) )
gctlons/checkout@p4

use orn aths-filter @2
ﬁanges yIp @

B Ipackages/apll**'
packages/meb/**'

bUI|d ap
nee getect chanﬂ

needs. det ect-c anges out puts.api == "true'
runs-on: ubuntu-I

t :
? ?B% npm run bui | d: api
bui | d- web:
need det ect - chan es

needs. det ect - ?es out puts.web == "true'
ryns on: ubuntu-lates




Progressive Deployment Pattern



Rio%ncan r%tu | at est
enV|ronnea

Pe P u?}lon-canary
s o htt ps canary. exanpl e. com
B depl oy-t o-canary. sh
SD e test:
nee dep| oy- capar
gygsson BL %tu Patgst
B . snoke-test.sh https://canary. exanpl e. com

deploy groduction:

needs: no e-tes}
runs-on: ubuntu-I atest
enV| ronnme

i
B : depl oy- bl ue-green. sh

non :

e

St eps: .
B nDnltor-" trjcs, sh




Multi-Cloud Deployment Pattern



ubunt u-| at est

b ld -
run 8C er UI Ioaé %Ef ?a{hégt f?a }gpp tar

Uﬁes actlons ct 4

nane docker-lnage
pat h: app.tar

needsy %
runs- on, untu | at est
ern155|ons
-token: wite
st eps: : .
uses: aws-actions/configure-aws-credential s@4

WRELE
ofe-to assune; $é£ secrets AW5 ROLE }}
run: deploy-to S.

ui
e ubunt u- | at est

uses: azure/logi p@1
run: deploy togakgpsh

Luntu | at est
er ni ssi ons:
-token: wite
ste S: .
es: googl e-github-actions/auth@1l

Ioa- identity provjder: ${{ secrets. GCP_WF }}




Advanced Patterns and Best Practices



Composite Actions: Reusable Steps



. gi thub/ acti ons/setu -node;aRp/action.ym
ane:  Setup Node.|s A Bllcatlo _ :
escriptioh: Install de.|s, restore cache, install dependencies

noge:vérsion:
required; true , ,
description: Node.js version to use

runs. .
conposi te

actions/ set up- node@4

${{ inputs.node-version }}




Job Concurrency Control



[ mai n]
concurrency

grou Productlon dePgoge

ancel -
'obs
Rs on ubunt u- | at est

n- progr ess




Environment Protection Rules



hepfoy-staging: |
enV| r onrrent

urp?'httpg:/?staging.exanple.com
steBs;
- depl oy. sh

d droductlgm

PSES onsBbiii o Fat 88t
EQVIFOHHE b i on

urpE Ptps ?}exanple.com
SteS:




Artifact Sharing Between Jobs



ubunt u-| at est

> npmrun build .
%ﬂyﬁes: gctlonsPup|oad-artlfact@p4
nane: dj st

agﬁ: di st/
et ent1 on-days: 7

bui | d
. ubuntu-| at est
acti ons/ downl oad-artifact @4

nanme: di st
pat h: di st/
- run: npmrun test:e2e

depl oy:
negdsy t est - e2e]

[buLId
runs-on: u unt u- I'at est
_'Pheé: acti ons/ downl oad-artifact @4




Matrix Build with Exclusions



fal se

L
0S: unt u-| at es macos- | at est, w ndows-1| at est ]
node: [18, 20, 22

excl ud

- 0s: nmcos-| at est

node: 18

os w_ndows- | at est

|nclude
- 0S: %Buntu | at est

node
Berlnental true
erage: true
${{ matrix.os }}
g (2 actions/set up- node@4
node-version: ${{ matrix.node }}
run: npmtest

- i f: natrlx coverage




Caching Strategies



e-speci fic cache
ct?gns/setup-node@p4

"npm

# Cust om cache
,Pﬁes: actions/ cache@4

ar © é{ runner os }}-cargo-${{ hashFiles(' Cargo.lock') }}

tor
?% runner } - car go-

# Docker |a cac
"Pﬁ?S: cxer/bU|Pd-push-action@pS




GitHub Packages and Container Registry



GitHub Container Registry (GHCR)



FUNS- on: uguntu | at est
per m ssi ons:
con ents: read
ages: wite
te S:

- usSes: actions/checkout @4

name: GHCR
uses dockgrllogln acti on@3

g?ﬁ%ﬂ% % f '|thub.actor

passmor ecrets. GJTHUEETCKEN 1}

- name:, Build and
N docker?b 't push acti on@5

ext :

gi t hub. sha }}



GitHub Packages: Language Package Hosting



e Exanple npm package publishing
I

0
bubl' 1 sh

uns-on; ubuntu-I at est
per ni ssi ons:
contents: read

tc ages: wite

eps:

- uses: actjons/checkout

4
-,Pﬁes: acti ons/ set up- node@4

Wi t h:
node- versi op: ' 20
registry-url: "https://npm pkg. gi t hub. con

run: Em o

run:

run: m LHB hld
ny; _




Organization-Level Patterns



Organization Secrets and Variables



j ob é) _

Rs-%h' ubunt u- | at est
steps

name: DepI oy

env
# o amza ﬁ -l evel secrets

s% rets. AWs DEPLQYMENT ROLE }}
?{ secrets. SLACK WEBAOXK }

o\r) Irevel varl a?L
% f Vars 851 * Enppar NT 1}




Required Workflows



# . [thub/morﬁfloms/rﬁgugred-security-scan.ym

Requi red Securi can

on:
usP:
ul I _request:

( ubunt u- | at est
uses: actions/checkout @4

- name: . Run security. scan
uses: glthub?super-Y|nter@95

nane: . Dependency scan
uses: gitth/gepeXdency-revieMFaction@DB

- nane; Secret scan




Starter Workflows



ﬁahgi:tajb/mrkfloms/ci .ym in .github repository

[ push, pull request]

ubunt u-| at est
st eps: )
- usSes: acti ons{ checkout @4
bui | d

Ckfl %wtenpl at es/
.CI fér?perti es.json # Metadata
| cohs/




Observability and Monitoring



Workflow Status Badges






Workflow Notifications



obs;

otity-failur

ryns: on, rer?tu | at est
needs urfd, test, deploy]

Pack notific
uses: slac ap?}slack gi t hub-acti on@1

meb 00k- [I: ${{ secrets. SLACK WEBHOXX }}
an oa
}text "Depl oynment failed: ${{ github.repository }}"

otjficati
amjdd ?a Pon-send-nail@p3
server address; _sntp.gnail.com

server _port: 465
user name: % secrets. EMAI L USERNAME L
swor d: }

A BT

# PagerDuty al ert
. us€s: brunomacabeusbr/ pagerduty-acti on@?2




Metrics and Analytics



*Workflow Performance Insights**

GitHub provides built-in analytics:

« **Workflow run duration** - Identify bottlenecks

« **Job-level timing** - Optimize slow steps

« **Success/failure rates** - Track reliability

« **Concurrent job usage** - Plan capacity

 **Billing usage** - Cost tracking for GitHub-hosted runners
**Export Options:**

 GitHub API for custom dashboards

 Third-party integrations (Datadog, New Relic)

» CSV exports for analysis



Self-Hosted Runners



When to Use Self-Hosted Runners



**Cost Comparison:**

» GitHub-hosted: $0.008/minute (Linux), $0.016/minute (Windows), $0.08/minute
(macOS)

e Self-hosted: Amortized infrastructure cost



Self-Hosted Runner Setup



# 8h your infrastructure ,
nmkdi r~acti ons-runner && cd actions-runner

ppwn! Oggtrgnger ACKaPe - x64-2.311. 0. tar. gz -L
S: ? h B Coniactlons runner/re eésés?dbanload>v2.311.0/actions-runner-linux-x64-2

Fxxz ct aQ?.SR”f'ﬂHESr | 1n 64-2.311.0.tar.gz
config. sﬁ SLart TRt t ps: //g thu .coni org/ repo - 9% oken

# Run as servi ce
; I nst al |




Cost Optimization



Optimizing Workflow Costs



### Free Tier Limits (Public Repos)

o **Unlimited** minutes on Linux GitHub-hosted
« 20 concurrent jobs

### Private Repo Pricing

2,000 minutes/month free

e Then $0.008/minute (Linux)



Example: Conditional Job Execution



|,0bs:

gzgh{gsrpn expensive E2E tests on main and PRs to main
I f: github, ref == 'refs/heads/main' || github.base_ref
runs-on: ubuntu-1I at est

steBs:
- run: npmrun test:e2e

# Cle run security scans on schedul e and rel eases

securty-scan: , ,
|F: glt%u event na == 'schedul e’ || startsWth(github.ref, 'refs/tags/")
runs-on: ubuntu-fatest

steBs: ,

- run: npm audit

r edyndant wor kfl ow runs
cancel -r edundant ;
: ubunt u- [ at est




Implementation Roadmap



Phase 1: Foundation (Weeks 1-4)



Phase 2: Automation (Weeks 5-8)



**Build Reusable Workflow Library:**

[ ] CI/CD pipelines (build, test, lint)

o [ ] Security scanning (SAST, SCA, secret detection)
* [ ] Deployment workflows (staging, production)
[ ] Release automation

* [ ] Notification and alerting

**Migrate Existing Pipelines:**

e [ ] Identify high-value repositories

[ ] Convert existing CI/CD to GitHub Actions

[ ] Leverage reusable workflows

 [] Test and validate

e [ ] Document migration patterns



Phase 3. Scale and Optimize (Weeks 9-12)



**Enablement:**

e [ ] Training for development teams

* [ ] Documentation and runbooks

« [ ] Office hours and support channel

* [ ] Champion program



Best Practices Summary



Security Best Practices



m FDO
* Pin all actions to SHA commits

» Use OIDC for cloud authentication

» Enable secret scanning and Dependabot

 Set least-privilege GITHUB_TOKEN" permissions
 Validate and sanitize inputs

» Use required workflows for compliance

m *DON'T**

« Use version tags for actions

 Store long-lived cloud credentials in secrets

» Grant broad GITHUB_TOKEN' permissions
 Trust unverified marketplace actions

» Execute untrusted code without sandboxing



Workflow Design Best Practices



B FDO*
» Use reusable workflows for common patterns

» Leverage caching to speed up builds

* Implement matrix builds for comprehensive testing
» Use artifacts to share state between jobs

« Set concurrency groups to prevent conflicts

* Document workflow inputs and outputs

m **DON'T:**

» Duplicate workflow logic across repositories

* Run entire test suites on every commit

« Keep jobs running longer than necessary

« Skip error handling and notifications

* Hard-code values that should be parameters



Organizational Best Practices



B FDO*
» Create a central .github™ repository for shared resources
» Use organization secrets and variables

* Implement starter workflows for common patterns
 Establish required workflows for compliance

 Provide training and documentation

* Review and optimize workflows regularly

m **DON'T:**

 Let each team invent their own patterns

» Scatter secrets across individual repositories

« Skip governance and audit requirements

* Ignore cost and performance metrics

» Deploy without approval gates for production



Key Takeaways



The GitHub Ecosystem Advantage



**|Integrated Platform Benefits:**

o O B~ W N P

. **Single Source of Truth** - Code, CI/CD, packages, issues unified

. **Zero External Dependencies** - No Jenkins, Artifactory, Jira setup

. **Built-In Security** - Secret scanning, Dependabot, code scanning

. *Native Collaboration** - PR reviews, code comments, status checks

. **Cost Effective** - Free for open source, predictable pricing for private

. **Ecosystem Network Effects** - 50M+ developers, 20K+ marketplace actions



Success Metrics



Deployme?lﬁ% Increase
=GO
Change Fa@@%provement



Getting Started: First Steps



**Week 1 Action Items:**

1. **Audit Current State** - Inventory existing CI/CD tools and workflows
2. **Define Standards** - Document organization patterns and policies
3. **Pilot Project** - Migrate one high-value repository

4. **Build Library** - Create 2-3 reusable workflows

5. *Enable Security** - Configure SHA pinning and OIDC

6. **Training Plan** - Schedule enablement sessions

**Quick Win:** Convert simple build workflow to reusable pattern



Resources and References



Official Documentation



**GitHub Docs:**
 [GitHub Actions](https://docs.github.com/en/actions)

 [Reusable
Workflows](https://docs.github.com/en/actions/using-workflows/reusing-workflows)

 [Security Hardening](https://docs.github.com/en/actions/security-guides)
 [GitHub Packages](https://docs.github.com/en/packages)

 [Deployment Environments](https://docs.github.com/en/actions/deployment/targeti
ng-different-environments)

**_earning Paths:**

o [GitHub Skills](https://skills.github.com/)

o [GitHub Actions Lab](https://lab.github.com/)
 [GitHub Security Lab](https://securitylab.github.com/)



Community and Tools



**Marketplace:**

 [GitHub Actions Marketplace](https://github.com/marketplace?type=actions)
» [Awesome Actions](https://github.com/sdras/awesome-actions)

**Security Tools:**

* [pin-github-action](https://github.com/mheap/pin-github-action)

o [StepSecurity](https://www.stepsecurity.io/)

 [Socket Security](https://socket.deV/)

**Monitoring:**

 [Datadog GitHub Actions
Integration](https://docs.datadoghq.com/integrations/github_actions/)

 [GitHub Actions Usage Metrics](https://github.com/gagoar/github-actions-usage)



Project References



**Featured Projects from This Ecosystem:**

« **swagger-php** - OpenAPI documentation from PHP annotations
* **git-adr** - Architecture Decision Records in git notes

* **git-notes-memory** - Semantic memory for Claude Code

« **claude-spec** - Project planning plugin for Claude
 **yscode-git-adr** - VS Code extension for ADR management

**Repository:** [zircote/zircote.github.io](https://github.com/zircote/zircote.qgithub.io)



Questions and Discussion



Discussion Topics



**Popular Questions:**

1. How do we migrate from Jenkins/CircleCl to GitHub Actions?

2. What's the ROI calculation for self-nosted runners?

3. How do we enforce security policies across 100+ repositories?

4. Can we use GitHub Actions for non-CI/CD automation?

5. How does GitHub Actions compare to GitLab CI or Azure DevOps?
**Open Discussion:**

What challenges is your organization facing with CI/CD automation?



Thank You



**Robert Allen**

GitHub: [@zircote](https://github.com/zircote)

Website: [zircote.com](https://www.zircote.com)
**Explore the Ecosystem:**
 [Repository](https://github.com/zircote/zircote.github.io)
* [Project Showcase](https://www.zircote.com/projects)

e [Blog](https://www.zircote.com/blog)



