Introduction to
Web Application
Development

® Web apps are interactive and stateful —
login, create, edit, and save data

® Static sites return the same hard-coded
page to every visitor

® C(Client-server model: browser requests,

server processes logic, database stores data
<[>
® Core roles: frontend, backend,
full-stack, DevOps FRONTEND BACKEND FULL-STACK DEVOPS

® You'll build a task-list app with CRUD,
auth basics, and a live deploy



How the Web Works: Browsers, HTTP, and the Rendering Pipeline
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URL to page: DNS lookup,
TCP and HTTPS handshake,
HTTP request, HTML response

HTTP message anatomy: start
line, headers, blank line,
optional body

Status code families: 2xx
success, 3xx redirect, 4xx
client error, 5xx server error

Rendering pipeline: DOM,
CSSOM, render tree, layout,
paint, composite

CSS is render-blocking;
synchronous scripts are
parser-blocking — use

defer and async

DevTools: inspect the
Network tab, then trace
layout and paint in Performance



Client-Server Architecture

and Application Tiers

* Clients request, servers respond: . ==
; an asymmetry shaping every THIN CLIENT Uy
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g8 * Two-tier: client talks straight - |
to the server or database @ dra | % Data

(Database) (Database)
* Three-tier: presentation,
@ application, and data layers

separated | THREE-TIER ARCHITECTURE
e * Statelessness lets any server | 5
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horizontal scaling el Server or Presentation Application Data

Database | | Layer Layer Layer

@ * Golden rule: client presents,

server enforces rules and
access control



(r/
00

@

@

\ﬁ»«

Al can parse

focus, 4.5:1 contrast

page scaffolding, Flexbox for

one-dimensional alignment

media queries
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Frontend Fundamentals: Semantic
1 d Mod CSSL t
. an oaern ayou
p » SEMANTIC HTML LANDMARKS -« 3
Semantic HTML builds structure that 2.2.9
screen readers, search engines, and ‘ Hooes
[ <nav>
WCAG 2.2 AA essentials: descriptive ) :
alt text, keyboard operability, visible sl sdside>
Use CSS Grid for two-dimensional — -
r <footer>
(TWO-DIMENSIONAL) FLEXBOX (ONE-DIMENSIONAL)
repeat(auto-fit, minmax(280px, 1fr)) & .- - oo mmm - 1 Justify-content
creates responsive grids with zero | | c— " T Em e mm .
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to skip layout and paint

display: grid;

grid-template-columns: repeat(auto-fit, minmax(288px,

gap: 1.5rem;

______________________________




JavaScript in the Browser:
DOM, Events, and Data Fetching
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Core JS applied to the page:
variables, functions, arrays,
objects, event listeners

The DOM is a live tree —
mutate it and styles, layout,
and paint rerun

Call APIs with fetch and
async/await; POST needs
Content-Type and JSON.stringify

Gotcha: fetch resolves on 404
and 500 — always check
response.ok before parsing

Abort stale requests with
AbortController and
AbortSignal.timeout

A —_——
|
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async function loadData() {
const controller = new AbortController();
const timeout = AbortSignal.timeout(5000);
const signal = AbortSignal.any([controller.signal, timeout]);

try {
const res = await fetch('/api/data’', {
method: 'POST',

headers: { 'Content-Type': 'application/json' },

body: JSON.stringify({ query: 'example' }),

signal
s
if (!'res.ok) throw new Error('Network response was not ok');
const data = await res.json();

updateDOM(data);

} catch (err) {
if (err.name === 'AbortError') return;
console.error(err);

¥
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Styles, layout,
and paint
rerun

DOM Mutated
Live Tree Updated

fetch with
async/await

API Endpoint JSON Response
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When Plain JavaScript Is Enough
and When to Reach for a Framework

( ® Start with the platform:
€85 Start with the platform: = semantic HTME modern CSS,
5 semantic HTML, modern CSS, vanilla JavaScript
vanilla JavaScript

® Native HTML and CSS replace
old JS patterns: <details>,
<dialog>, Popover API

' =
Bannitive YES o0 Use native s
platform features E\j platform /-~ \ ® Frameworks add component
meet the need? features o reuse and state management,
| <details>, <dialog>, 3 but cost bundle size
3 Popover API j

e ® Decision guide: static sites,
SEE— dashboards, and highly
interactive SPAs differ

L Reach for a framework

= = Component reuse and state

"~ |° management, with bundle @ ® Progressive:enhancement

~ size trade-offs layers interactivity only
where UX demands it



Backend Fundamentals: Servers, REST APIs, and JSON

o Web servers accept requests, route

=

them, apply middleware, run logic,
return responses

Minimal Express app: routes,
express.json(), CORS config, and
a /health endpoint

REST design: plural nouns in paths,
HTTP methods as verbs, clean
CRUD mapping

Conventions that hold up: precise
status codes, structured error
envelopes, cursor pagination,
versioning from day one

Auth basics: hash passwords with
berypt, issue and verify tokens,
validate input server-side

CLIENT
\i' |
e

HTTP Request
GET /api/users
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| SERVER
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Express
. Application
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DATA
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Database /
Data Store
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EXPRESS SERVER

Middleware Chain
e L oLiE
-» 5 -» o
express.json() CORS Auth Request
Body Parser Middleware Middleware Validator
v
Route Handling (REST Resource) |
GET  /api/users -

List users |

/api/users — Create user '

@ POST

GET  /api/users/:id — Get user

Resource:

/users PUT  /api/users/:id -

Update user

DELETE /api/users/:id — Delete user

Response (JSON Envelope)

{
"success": true, g u}'}»

"data": { /* resource or array */ },
HTTP Response
JSON

"meta": { /* pagination, versioning, etc. */ },
"error": null

}



Databases: Persistence,
Relational Modeling, and CRUD

/3 - Server memory disappears on BT T
CLIENT
R restart; data belongs in a database
PidPk) [O— L id (PK)
{) - Tables store rows and columns, ”amle st ) =
C linked by primary and foreign keys L ) o ‘i};ﬁd-at | i i
- Core SQL: SELECT, INSERT, ot -
{ } UPDATE, DELETE, plus JOIN for = SERVER
related data £ id (PK)
order_id (FK) =
- Indexes speed lookups like a st N -
book's index, with write overhead |
3 .
saL v

<> - Start with PostgreSQL; add
2 SELECT u.name, o.created_at, oi.product_id

LS Redis for caching later DATA
FROM users u

JOIN orders o ON o.user_id = u.id

JOIN order_items oi ON oi.order_id = o.id
WHERE u.id = ?

ORDER BY o.created_at; 8

- Migrations version your schema;
@ parameterized queries block
SQL injection




Development Workflow: Git, GitHub, and Modern Tooling

- Git and GitHub basics: The COllabOI‘ative Git and GitHUb IOOp

repositories, commits,
branches, and remotes

- Daily loop: status, add, '

commit, pull, push I Branch Commit Push Open a Review Merge Delete
A Pull Request Branch

- Branch, commit, push,
open a pull request, review,
merge, delete branch

o
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e Dev Server (Vite) Package Manifest
= Vite: instant server start ; $ glt status I D package.json
and lightning-fast hot !
l $ git add . {
module replacement ; RIS
: name": "app",
: $ git commit -m "Update feature" [-==-- "version": "1.0.0",
- Manage dependencies: | | ¢ git pull dfp?:dfncﬁei ‘t{ !
: . : vite": "“latest"
read lockfiles, audit what ! _ }
you install | $sgiFipush Instant server start and }
: lightning-fast hot module
. | replacement Manage dependencies:
- Debug methodically: : read lockfiles, audit what
read errors, reproduce : . )| you install i

the bug, then fix it



Building Your First Full-Stack

Application End to End

- Split project into /client and
/server folders; run both with
one command

- Build backend first: task resource
with GET, POST, PATCH, DELETE

- Wire frontend with fetch; handle
loading, empty, and error states

- Validate in both places: client for
feedback, server as real boundary

- Debug pitfalls: CORS, Vite proxy,
and never let frontend touch
the database

CHOIOHO

|
Request
(fetch)

|

I_ ‘ [client

Frontend (Vite)
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Routes: /api/tasks
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Securlty Essentlals

i T ] P = m :!\ e 4 L5
EE\\_;;’ f;’f-; f w? W \ ,._f \EI | /,' :"" :‘ DDEYr S| (1OU\l \ I\
_ f BROKEN ! s B
» OWASP Top 10:2025 checklist: ACCESS CONTROL isaahe TGN
Broken Access Control, Misconfiguration, @) & & @
Supply Chain, Injection L= | ]
e SQL injection stopped by parameterized INJECTION \} £ !
queries; XSS by output encoding and CSP Ve = f CSRE
© CSRF defended with synchronizer . ) ; WEB p
tokens, SameSite cookies, and "-___ APPLICATION
custom API headers M i
/ . SUPPLY CHAIN
e HTTPS everywhere: HttpOnly and </> TS &
Secure cookies, bcrypt hashing, § J
secrets in environment variables ) ; .
IDENTIFICATION AND CRYPTOGRAPHIC INSECURE DESIGN '
» Watch new risks: supply chain failures e FAILURES =
; e " m -
and fa.l.lmg open error handling @ - 0o




H Deployment and Going Live

¢ Match the project to the platform:
static host, framework platform,
Paas, or VPS

® Connect your Git repo: automatic
deploys on every push, live in minutes

® Keep secrets in environment variables;
never commit .env files

¢ GitHub Actions: lint, test, and build
on PRs; deploy only from main

® Custom domain plus free HTTPS;
then health checks, logs, smoke
tests, rollback plan

$ git add .

$ git commit -m "Prepare for deployment"
$ git push origin main

# Automatic deploy pipeline triggered

$

Git Push

=

Cl Checks

(

Deploy to Hosting

.

LD D S S - 5N S - S LY
] (] 1
¥ ¥ &
== /
Environment Custom Domain Health Checks,
Variables (Secrets) & HTTPS Logs, Smoke Tests,

Keep secrets in
environment variables:
never commit .env files

AN
nuwa)

Custom domain
plus free HTTPS

_

J

Rollback Plan

Health checks, logs,
smoke tests,
rollback plan




Continuing to Learn: Portfolio,

Open Source, and Staying Current

Portfolio: Deployed Projects

n’

Project Two
https://example.dev/two

o9 @

Project One
https://example.dev/one

Project Three
https://example.dev/three

e e g S g ey i ___________________ 4

Open Source Contribution Path

Make small, Open small
focused changes PRs

Read Find
CONTRIBUTING.md good first issues

Curated Resource Shelf

‘l</>] & = f,@

The Odin freeCodeCamp Official
MDN Project Framework
Docs

&

Choose a direction: frontend, backend,
full-stack, DevOps, accessibility, or Al
integration

Portfolio: three to five deployed projects
with live URLs and clear READMEs

One non-tutorial feature proves you
can build, not just follow

Open source: read CONTRIBUTING.md,
start from good first issues

Small focused PRs, sustained monthly,
beat a burst of activity

Resources: MDN, The Odin Project,
freeCodeCamp, official framework docs

Stay current via Baseline, Core Web
Vitals, WCAG,; review Al output

Keep building: finished small projects
beat collected certificates




Course Wrap-Up: Your Next 30 Days

® Recap: platform, client-server, frontend, APlIs,
databases, workflow, security, deployment </> @ P
® Week 1-2: ship one small deployed project Request Response

with a README of your decisions | P 4

® Week 3-4: add a GitHub Actions pipeline — -

lint, test, build on every pull request WEEK1 WEEK 2
® Steady weekly contributions beat a
one big burst of activity & > L _J
g N
® Go deeper next: authentication, Ship one small Write a README Add a GitHub Lint, test, build
Vitest and Playwright, Core Web Vitals, deployed of your Actions pipeline | on every
e : project decisions pull request
accessibility audits S o J
-




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A

personwise.ai/t/5b7c13ed/public


https://personwise.ai/t/5b7c13ed/public?entry_surface=public_courseware_pdf

