Angular Comprehensive Syllabus
Module 1: JavaScript Fundamentals (Pre-requisite)
· 1.1 Introduction to JavaScript
· What is JavaScript?
· Running JavaScript (Browser Console, Node.js)
· Variables (var, let, const)
· Data Types (Primitive and Non-Primitive)
· Operators (Arithmetic, Comparison, Logical, Assignment)
· 1.2 Control Flow
· Conditional Statements (if, else if, else)
· Switch Statements
· Loops (for, while, do-while, for...in, for...of)
· 1.3 Functions
· Function Declaration vs. Expression
· Arrow Functions
· Function Parameters and Return Values
· Scope (Global, Local, Block)
· Closures
· 1.4 Arrays and Objects
· Array Methods (push, pop, shift, unshift, splice, slice, map, filter, reduce, forEach)
· Object Properties and Methods
· Destructuring Arrays and Objects
· JSON (JavaScript Object Notation)
· 1.5 Asynchronous JavaScript
· Callbacks
· Promises (then, catch, finally)
· Async/Await
· Error Handling with try...catch
· 1.6 ES6+ Features
· Template Literals
· Spread and Rest Operators
· Classes and Constructors
· Modules (import/export)
Module 2: TypeScript Fundamentals
· 2.1 Introduction to TypeScript
· Why TypeScript? (Static Typing, Better Tooling)
· Setting up TypeScript (Installation, tsconfig.json)
· Compiling TypeScript
· 2.2 Basic Types
· Number, String, Boolean
· Any, Unknown, Void, Never
· Arrays and Tuples
· Enums
· 2.3 Functions in TypeScript
· Type Annotations for Parameters and Return Types
· Optional and Default Parameters
· Rest Parameters
· Function Overloads
· 2.4 Interfaces and Type Aliases
· Defining Structures with Interfaces
· Extending Interfaces
· Differences between Interfaces and Type Aliases
· 2.5 Classes and Object-Oriented Programming (OOP) in TypeScript
· Classes, Objects, Constructors
· Access Modifiers (public, private, protected)
· Inheritance
· Abstract Classes
· Implementing Interfaces
· 2.6 Generics
· Creating Reusable Components
· Generic Functions and Classes
· 2.7 Decorators (Introduction)
· What are Decorators?
· Class, Method, Property, Parameter Decorators (Conceptual understanding for Angular)
Module 3: Angular Core Concepts
· 3.1 Introduction to Angular
· What is Angular? (Framework, SPA Development)
· Setting up an Angular Project (Angular CLI)
· Project Structure Overview
· package.json, angular.json, tsconfig.json
· 3.2 Components
· Understanding Components (Building Blocks of Angular Applications)
· Creating Components (ng generate component)
· Component Decorator (@Component)
· Templates (HTML) and Styles (CSS/SCSS)
· Component Communication:
· Input Decorator (@Input()) for Parent to Child
· Output Decorator (@Output()) and EventEmitter for Child to Parent
· 3.3 Modules
· Understanding NgModules
· Root Module (AppModule)
· Feature Modules (Lazy Loading)
· Importing and Exporting Modules
· 3.4 Data Binding
· Interpolation {{ }}
· Property Binding [property]
· Event Binding (event)
· Two-Way Data Binding [(ngModel)]
· 3.5 Directives
· Attribute Directives (NgClass, NgStyle)
· Structural Directives (NgIf, NgFor, NgSwitch)
· Custom Attribute Directives
· Custom Structural Directives
· 3.6 Pipes
· Built-in Pipes (DatePipe, CurrencyPipe, JsonPipe, UpperCasePipe, LowerCasePipe)
· Chaining Pipes
· Creating Custom Pipes
Module 4: Services and Dependency Injection
· 4.1 Introduction to Services
· Why Services? (Separation of Concerns, Reusability)
· Creating Services (ng generate service)
· @Injectable() Decorator
· 4.2 Dependency Injection (DI)
· Understanding the DI Mechanism in Angular
· Providers (Providing Services at Module/Component Level)
· Injecting Services into Components
· Hierarchical Injectors
· 4.3 HTTP Client
· Making HTTP Requests (GET, POST, PUT, DELETE)
· Handling Asynchronous Data with Observables
· Error Handling with catchError and throwError
· HTTP Interceptors (Request and Response)
Module 5: Routing and Navigation
· 5.1 Introduction to Angular Routing
· Single Page Application (SPA) Navigation
· Setting up Routing (AppRoutingModule)
· RouterModule.forRoot(), RouterModule.forChild()
· 5.2 Route Configuration
· Defining Routes (path, component, redirectTo)
· Wildcard Routes (**)
· Route Parameters (:id)
· Query Parameters
· Route Guards (CanActivate, CanDeactivate, CanLoad)
· 5.3 Navigating Programmatically
· Router Service (Maps(), MapsByUrl())
· ActivatedRoute Service (Accessing Route Information)
· 5.4 Lazy Loading Modules
· Improving Application Performance
· Configuring Lazy Loaded Routes
Module 6: Reactive Programming with RxJS
· 6.1 Introduction to RxJS
· What is Reactive Programming?
· Observables vs. Promises
· Creating Observables (of, from, interval)
· 6.2 Operators
· Transformation Operators (map, pluck, switchMap, mergeMap, concatMap, exhaustMap)
· Filtering Operators (filter, debounceTime, distinctUntilChanged)
· Combination Operators (combineLatest, forkJoin, zip)
· Error Handling Operators (catchError, retry)
· 6.3 Subjects
· Subject, BehaviorSubject, ReplaySubject, AsyncSubject
· Multicasting Observables
Module 7: Forms in Angular
· 7.1 Template-Driven Forms
· Understanding FormsModule
· ngModel Directive
· Form Validation (Built-in Validators, Custom Validators)
· Form Submission
· 7.2 Reactive Forms
· Understanding ReactiveFormsModule
· FormControl, FormGroup, FormArray
· Form Builders (FormBuilder Service)
· Form Validation (Synchronous and Asynchronous Validators)
· Dynamic Forms
· 7.3 Custom Form Controls (Optional)
· Implementing ControlValueAccessor
Module 8: Advanced Angular Concepts
· 8.1 Change Detection
· Understanding Angular's Change Detection Mechanism
· Zone.js
· OnPush Change Detection Strategy
· 8.2 Interceptors
· Authentication Interceptors (Adding JWTs to requests)
· Error Handling Interceptors
· 8.3 Animations
· Introduction to Angular Animations
· State-based Animations
· Transition Animations
· 8.4 Internationalization (i18n)
· Making your application multilingual
· Localization of content and dates
· 8.5 Accessibility (a11y) Best Practices
· 8.6 Performance Optimization
· Lazy Loading
· OnPush Change Detection
· TrackBy Function in NgFor
· Production Builds (AOT, Tree Shaking)
Module 9: State Management (Optional, but Recommended)
· 9.1 Introduction to State Management
· Why use a State Management Library?
· Overview of Common Patterns (Redux, Ngrx, Akita, NgRx Component Store)
· 9.2 NgRx (Recommended Focus)
· Core Concepts: Actions, Reducers, Selectors, Store, Effects
· Setting up NgRx
· Implementing Basic State Management with NgRx
· Handling Side Effects with NgRx Effects
Module 10: Testing Angular Applications
· 10.1 Unit Testing
· Introduction to Karma and Jasmine
· Testing Components (isolated and with dependencies)
· Testing Services
· Testing Pipes and Directives
· 10.2 Integration Testing
· Testing Component Interactions
· 10.3 End-to-End (E2E) Testing (Introduction)
· Introduction to Protractor / Cypress / Playwright (Conceptual)
Module 11: Deployment and Best Practices
· 11.1 Building for Production
· ng build --prod (AOT Compilation, Tree Shaking)
· 11.2 Deployment Strategies
· Deploying to Web Servers (Nginx, Apache)
· Deploying to Cloud Platforms (Netlify, Vercel, Azure Static Web Apps, AWS S3)
· Dockerizing Angular Applications (Brief overview)
· 11.3 Code Quality and Best Practices
· Linting (ESLint)
· Code Formatting (Prettier)
· Folder Structure Best Practices
· Security Considerations
Module 12: Projects and Mock Interviews
· 12.1 Project 1: Simple CRUD Application
· Description: Build a basic Task Management application.
· Features:
· List tasks with status (Pending, Completed).
· Add new tasks.
· Edit existing tasks.
· Delete tasks.
· Mark tasks as complete/incomplete.
· Technologies: Angular (Components, Services, Reactive Forms, Basic Routing), Simulated Backend (using JSON Placeholder or a simple in-memory service).
· 12.2 Project 2: E-commerce Product Catalog
· Description: Develop a simplified E-commerce product Browse application.
· Features:
· Display a list of products with images, names, prices.
· Product detail view on click.
· Basic search and filtering by category/price range.
· Add to Cart functionality (in-memory, no persistent backend required).
· Technologies: Angular (Components, Services, Routing with parameters, Pipes for formatting, HTTP Client for product data, potentially NgRx for cart state management), Public API (e.g., FakeStoreAPI) or a mock JSON data.
· 12.3 Project 3: Real-Time Chat Application (Frontend Focus)
· Description: Implement the frontend for a real-time chat application.
· Features:
· User login/registration (UI only, no backend auth).
· Display chat messages in real-time.
· Send new messages.
· Display online users.
· Technologies: Angular (Components, Services, Reactive Forms), WebSockets (e.g., Socket.IO client library integration, connecting to a mock backend or a public WebSocket echo server for testing).
· 12.4 Mock Interviews and Problem Solving
· Common Interview Questions on JavaScript, TypeScript, and Angular.
· Live Coding Challenges (e.g., implementing specific Angular features, RxJS problems).
· Debugging Exercises in Angular.
· Discussing Architectural Decisions and Best Practices.
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