Used to process HTTP requests (instead of
coding them manually)

Examples: Django, Express.js, Ruby on Rails Backend Frameworks

This course: Flask (Lightweight Python web
framework)

Ensures correct Python/library versions per
project
Virtual Environments (venv)

Must activate environment

@app.route("/"): Decorator to define different
pages/routes
Route: Path to the response for a given request
Flask Basics

Minimal App: Import Flask, create app instance,
define route function

render_template(): Renders HTML files from
'templates/' folder

request.args: Access GET request arguments
(query string)

request.form: Access POST request arguments

(request header) Handling Requests

request.args.get("name”, "default"): Better way
to handle missing args

{{ name }}: Syntax for outputting variables
passed from Flask

{% extends "layouthtml"” %}
{% block body %}{% endblock %} Template Inheritance
Jinja (Templating Library)
Avoids boilerplate HTML repetition

{% if name %}, {% else %}, {% endif %} Conditionals

For Loops (for iterating request form
keys/values)

Client-side (helps users, weak security)

Validation Responsibility
Server-side (defends against malicious users,
required security)
Method for efficient collaborative work —— Git Feature Flow —

Sgit clone (Done once, downloads repository) —
(outside git) Make changes —

Sgit add . (Tracks files locally) —

Sgit status (Confirms added files) —— Typical Git Sequence —

Sgit commit -m "message” (Creates local
shapshot)

Sgit pull origin (Downloads server updates) —/

Sgit push (Uploads changes to server) —
Case 1: Pull works (No changes)

Case 2: Automatic Merge (Compatible changes
to same file)

Case 3: Manual Merge Required (Incompatible
changes to same line)

PULL before pushing —
Make small, frequent commits —

Use Rollbacks/Reverts (Reactive undoing) —

Code Reviews (Proactive checking) —
Git indicates files with conflict (search for <<<) —

Manually edit file(s) to resolve content —

Create new commit ($git add, $git commit) —— Fixing Merge Conflicts —

Push new commit (Pushes two commits )
simultaneously)

HTML documents are a tree structure —

Parent element (contains others) —
— DOM Structure —
Child element (nested directly inside parent) —/

Descendant (nested anywhere inside ancestor) —

JS uses DOM to get/change HTML content —

window object (represents browser) DOM (Programming Interface) —

document object (represents HTML document) —

document.querySelector(‘cssSelector’) (Finds
first element)

Getting Elements —

document.querySelectorAll('cssSelector’)
(Finds list of elements)

Accessing: let content = element.innerText;
j— Using Properties (.innerText)
Assigning: element.innerText = "new text";
Manipulating Elements —
Getting: let url = image.getAttribute('src');
j— Using Methods (.getAttribute, .setAttribute)
Setting: image.setAttribute('src’, 'diff.ong’);

User interacts with page (Step 1) =
Action produces an event (Step 2) —

— Event-driven Programming —
Event listener 'hears' and responds (Step 3)

Webpage changes (Step 4) —/
Find element (e.g., button) —

Register listener:
element.addEventListener('eventName', —— Event Handling Template —
functionName);

Code event handler function —
Automatically sent to event handler

e.type (returns event type string) Event Objects (e)
e.target (returns element that triggered event)

classList (list of class attributes)
j— Classes and Styling —

classList.toggle('className’) (Add/remove
class)

Browser built-in for drawing (using JS/HTML)
j— Canvas —

Can be manipulated by keyboard events (e.g.,
keydown for movement)

HTML: Content & structure ~~

CSS: Appearance & layout —|

— \Web Page Components
JavaScript: Behaviour (Validation, interaction, 2 . )

user input)

Assets: Separate files (images, videos, fonts) —/
High-level programming language —

Similar constructs to Python (variables,
functions, conditions)

Dynamic typing (variables can change type) —— JS Characteristics —

Not pre-compiled (runs easily on browser) —

Must end lines in semi-colon (;) —/
Use Browser Console (Inspect dev tools)
} Running JS —
'use strict’; (Avoids silly mistakes, finds bugs)
In <head> section of HTML: —
<script src="script,js" defer></script> —

defer attribute: Wait to run until HTML/files are

loaded —— Adding JS to Website (Required Method) —

Better to separate JS/HTML (Separation of
Concerns)

const (Default for variables that will not
change)

let (For variables that will change) Variable Declaration —/

var (Unsafe, old version - DO NOT use)

number (integer or float) —

string (one or more characters) —
boolean (true or false) —

— JS Data Types —/

undefined (unassigned variables) —

object (complex type) —/

null (absence of object values) —/

== (Equality operator, checks value, converts
types)

Pull Scenarios —

F Avoiding Merge Conflicts —

Backend Development (Flask &
Jinja) (Week 8)

Git Workflow & Collaboration

(Week 8)

Document Object Model (DOM) &
Events

Introduction to JavaScript (JS)

(Week 5 & 7)

=== (Strict equality operator, checks value AND |

- i -/
type - ALWAYS USE) Equality Operators

Falsey Values: false, 0, -0, ™", NaN, undefined )
(treated as false)

Program
Development in a
Graphical
Environment (PDGE)

Web Fundamentals & HTML Basics

Internet Architecture & URLs (Week

2)

Media Usage & Copyright

Client-Server Model

~— Web Definitions

—~ Development Tools
,— HTML Concepts

— HTML Elements Structure

“— Element Display Types

\— Element Attributes & Values —[

Web Page: File structured with HTML

HTML instructions: Text, images, hyperlinks,
layout/styles

Website: One or more web pages linked
(common domain name)

Code editor (Write website files like HTML)

Web browser (Interact with websites, use
Firefox/Chrome)

Web server (Plus Console for upload)

HyperText Markup Language

Markup indicates structure (HTML semantic,
gives meaning)

Common structures: Heading, Paragraph, List

Consist of tags (describe content type)

Parts: Opening tag, Content, Closing
Element

tag,

Self-closing elements: Don't contain content,

no closing tag (e.g. <hr/>, <meta/>)

Inline elements (e.g., Images, display beside

each other)

display on new line)

CSS can change default behavior

'images/cat.jpg’)

Block elements (e.g., Headings, paragraphs,

Attributes: Keys within tag (e.g, src, alt in <img>)

Values: Between double quotes after = (e.g.,

Clients (Browser): Requests services/files,

Displays results

requests

Process: Request-Response

Web Server: Listens for requests, Responds to

Looks up IP address of human-readable domain

name

DNS (Domain Name System)

URL Structure (4 Parts) Domain Name

Allows device to contact web server via IP

Communication Protocol https)

Human-readable

Describes how entities communicate (e.g., http,

name of web server

Gets more specific right to left

.com, .tech)

Top-level Domain (TLD): Rightmost part (e.g.,

Acquired via Domain Name Registrar (leases

rights)
Port (Often implied/hidden)

Path to specific file/resource

Reference to file relative to current file's folder

structure

Relative Paths

Examples: 'images/cat.png’, "../brodie.jpg’ (.. goes

up one folder)

HTML Validation W3C Markup Validation Service

Our own content

Allowed Media Sources Free-to-use content

Copyright Types

Fair Dealing Rules

Media Citation

HTML Media Tags

\— Form Validation

Must check copyright before using content

Traditional: Cannot use/adapt/copy without
creator's permission

Creative Commons: May use according to
applied license

Public Domain: Can use/adapt/publish without
restrictions

Allows reproduction/use without permission if
use is 'fair'

Purposes: research, education, parody,
criticism, news reporting

Required for all media in lab assignments

Citation depends on license type (Traditional,
CC, Public Domain, Author's Own)

<figure>: Insert image with caption
<figcaption>: Caption for the figure

<img>: Image without a caption

— <form>
— <input/>

— <label>

— Form-associated Elements —— <button>

N <textarea>

— <select>, <option>

— <fieldset>, <legend>

action: Defines script on server form data is

sent to

— <form> Attributes

method: Defines type of HTTP request sent

(GET or POST)

Arguments go into the URL (Query String, after

?)
GET (Requesting data) —[
Request can be bookmarked/shared

Arguments go into the request header
POST (Sending data) —[

Arguments not visible in URL

,— Form Submission Methods

— <input/> (Field user fills/selects)

— <textarea> (Multiple lines of text)

,— Input Control Elements —— <select> (Dropdown menu)

— type (defaults to text)

— name (submitted to server)

N <input> Attributes —— id (unique identifier for label)

“— required (forces value)

\— placeholder (hint text)

submit (sends data to action script)

" <button> Types reset (resets controls to default)

button (requires JavaScript for function)

\— <label> (For usability/accessibility) —[

for attribute value must match input id

Clicking label focuses associated input

<fieldset> (Group controls with same purpose)

" Form Grouping —[
<legend> (Label for the fieldset group)

Client-side (Help users, but not secure) ——

Server-side (Defend against malicious users,
required for security)

CSS Validation Styling: :valid, :invalid, :focus

Attributes: required, minlength, maxlength, min,
max



