
Networking Basics 

Understanding networking is essential for working with cloud infrastructure, web development, and system 

administration. Here’s an overview of the fundamental concepts: 

1. TCP/IP 

Overview 

TCP/IP (Transmission Control Protocol/Internet Protocol) is the foundational suite of protocols for the 

internet and most local networks. 

Key Components 

• IP (Internet Protocol): 

o IPv4 and IPv6: Addressing methods to identify devices on a network. 

o Subnetting: Divides IP networks into sub-networks to improve routing efficiency. 

• TCP (Transmission Control Protocol): 

o Connection-Oriented: Establishes a connection before data transfer, ensuring reliable 

communication. 

o Flow Control and Error Checking: Manages data flow and ensures data integrity. 

• UDP (User Datagram Protocol): 

o Connectionless: Faster but less reliable than TCP, used for applications like streaming. 

TCP/IP Model Layers 

1. Application Layer: Interfaces with software applications (HTTP, FTP, SMTP). 

2. Transport Layer: Manages end-to-end communication (TCP, UDP). 

3. Internet Layer: Routes data packets (IP). 

4. Link Layer: Handles physical network hardware (Ethernet, Wi-Fi). 

2. DNS (Domain Name System) 

Overview 

DNS translates human-readable domain names (e.g., www.example.com) into IP addresses. 

Key Concepts 

• Domain Names: Structured in a hierarchy (root, top-level domains like .com, second-level domains 

like example.com). 

• DNS Records: Types include A (address), CNAME (canonical name), MX (mail exchange), and 

TXT (text). 

• DNS Servers: Hierarchical structure (root servers, TLD servers, authoritative servers). 

• Resolution Process: Recursive and iterative queries to resolve a domain name to an IP address. 

3. HTTP/HTTPS 

HTTP (HyperText Transfer Protocol) 

• Stateless Protocol: Each request-response pair is independent. 

http://www.example.com/


• Methods: GET (retrieve data), POST (submit data), PUT (update data), DELETE (remove data). 

• Status Codes: Indicate the result of an HTTP request (200 OK, 404 Not Found, 500 Internal Server 

Error). 

HTTPS (HTTP Secure) 

• Encryption: Uses SSL/TLS to encrypt data between client and server, ensuring privacy and data 

integrity. 

• Certificates: SSL/TLS certificates authenticate the server’s identity. 

4. Load Balancing 

Overview 

Load balancing distributes network or application traffic across multiple servers to ensure reliability and 

performance. 

Key Techniques 

• Round Robin: Distributes requests sequentially across servers. 

• Least Connections: Directs traffic to the server with the fewest active connections. 

• IP Hash: Routes requests based on the client’s IP address. 

Types of Load Balancers 

• Hardware Load Balancers: Physical devices dedicated to load balancing. 

• Software Load Balancers: Applications or services running on standard servers. 

• Cloud Load Balancers: Managed services provided by cloud providers (AWS Elastic Load 

Balancing, Google Cloud Load Balancing). 

Benefits 

• Scalability: Easily add or remove servers to handle traffic. 

• Redundancy: Ensures high availability by distributing traffic away from failed servers. 

• Performance: Optimizes resource usage and reduces response times. 

1. TCP/IP 

Practical Knowledge 

• IP Addressing and Subnetting: 

o Understand how to assign IP addresses within a network. 

o Calculate subnets and subnet masks to optimize network segmentation. 

o Use tools like ipcalc to calculate network ranges and broadcast addresses. 

• TCP/UDP Communication: 

o Use tools like Wireshark to analyze network traffic and diagnose issues. 

o Understand how TCP handshakes work (SYN, SYN-ACK, ACK). 

o Differentiate when to use TCP (e.g., web traffic, email) versus UDP (e.g., video streaming, 

gaming). 



Common Job Tasks 

• Network Configuration: Configure IP addresses and subnet masks on routers, switches, and 

servers. 

• Network Troubleshooting: Use tools like ping, traceroute, and netstat to diagnose connectivity 

issues. 

• Firewall Management: Set up and manage firewall rules to control traffic flow based on IP 

addresses and ports. 

2. DNS 

Practical Knowledge 

• DNS Record Management: 

o Add and update DNS records in a DNS management system. 

o Understand the use cases for different record types (A, CNAME, MX, TXT). 

o Implement SPF, DKIM, and DMARC records to secure email domains. 

• DNS Troubleshooting: 

o Use tools like dig and nslookup to query DNS records. 

o Diagnose DNS propagation issues and TTL (Time To Live) configurations. 

Common Job Tasks 

• Domain Management: Register and manage domain names, ensuring correct DNS configuration for 

services. 

• DNS Security: Implement DNSSEC to protect against DNS spoofing and cache poisoning. 

• DNS Load Balancing: Configure DNS-based load balancing for high availability. 

3. HTTP/HTTPS 

Practical Knowledge 

• Web Server Configuration: 

o Set up and configure web servers (e.g., Apache, Nginx). 

o Implement virtual hosts to serve multiple websites from a single server. 

o Optimize web server performance with caching and compression. 

• SSL/TLS Implementation: 

o Generate and install SSL/TLS certificates on web servers. 

o Configure HTTPS to ensure secure communication. 

o Understand and implement HSTS (HTTP Strict Transport Security). 

Common Job Tasks 

• Web Application Deployment: Deploy web applications and ensure they are accessible via 

HTTP/HTTPS. 

• Security Auditing: Regularly audit web servers for vulnerabilities and ensure compliance with 

security best practices. 



• Performance Monitoring: Use tools like GTmetrix or WebPageTest to monitor and improve 

website performance. 

4. Load Balancing 

Practical Knowledge 

• Load Balancer Configuration: 

o Set up and configure load balancers (e.g., HAProxy, NGINX, AWS ELB). 

o Implement different load balancing algorithms (round-robin, least connections). 

o Configure health checks to monitor the status of backend servers. 

• Scaling and High Availability: 

o Implement auto-scaling groups in cloud environments to handle traffic spikes. 

o Use failover techniques to ensure service availability in case of server failure. 

Common Job Tasks 

• Traffic Distribution: Configure load balancers to evenly distribute traffic across multiple servers. 

• Health Monitoring: Set up health checks and alerts to monitor server performance and availability. 

• Disaster Recovery: Implement disaster recovery plans that include load balancer configurations to 

minimize downtime. 

Job-Oriented Skills and Tools 

1. Network Engineers: 

o Skills: IP Addressing, Subnetting, Routing, Firewall Management. 

o Tools: Cisco IOS, Juniper JUNOS, Wireshark, ping, traceroute. 

2. System Administrators: 

o Skills: DNS Configuration, Web Server Management, SSL/TLS Implementation. 

o Tools: BIND, Apache, Nginx, OpenSSL, Let's Encrypt. 

3. DevOps Engineers: 

o Skills: Infrastructure as Code (IaC), Load Balancing, Continuous Integration/Continuous 

Deployment (CI/CD). 

o Tools: Terraform, AWS ELB, HAProxy, Jenkins, Docker, Kubernetes. 

4. Security Engineers: 

o Skills: Network Security, DNS Security, Web Security. 

o Tools: Wireshark, OpenVAS, Nessus, DNSSEC, SSL/TLS. 

 

 

 

 

 



Question And Answers 

 

1. What is TCP/IP and how does it work? 

Answer: TCP/IP stands for Transmission Control Protocol/Internet Protocol. It is a suite of communication 

protocols used to interconnect network devices on the internet. TCP/IP uses a layered approach: 

• Application Layer: Handles application-level protocols like HTTP, FTP, SMTP. 

• Transport Layer: Manages end-to-end communication using protocols like TCP (Transmission 

Control Protocol) and UDP (User Datagram Protocol). TCP ensures reliable, ordered delivery of 

data, while UDP is used for faster, but less reliable communication. 

• Internet Layer: Responsible for logical addressing and routing of data packets. IP (Internet Protocol) 

is used to address and route packets to their destination. 

• Link Layer: Handles physical network hardware and the methods used to transmit data over physical 

connections. 

Key Functions: 

• Encapsulation: Data is encapsulated in packets for transmission. 

• Routing: Packets are routed across networks based on IP addresses. 

• Error Checking: TCP provides error detection and correction, ensuring data integrity. 

2. What is DNS and how does it work? 

Answer: DNS stands for Domain Name System. It translates human-readable domain names (like 

www.example.com) into IP addresses (like 192.0.2.1) that computers use to identify each other on the 

network. 

How it Works: 

1. DNS Query: When you enter a domain name in your browser, a DNS query is initiated. 

2. Recursive Resolver: Your query is sent to a DNS recursive resolver, which checks its cache or 

queries other DNS servers if needed. 

3. Root Name Servers: If the resolver doesn’t have the answer, it queries the root name servers to find 

the authoritative DNS servers for the top-level domain (TLD). 

4. TLD Name Servers: The resolver then queries TLD name servers (e.g., .com, .org) to get the 

authoritative name servers for the specific domain. 

5. Authoritative DNS Servers: Finally, the resolver queries the authoritative DNS servers for the 

domain to get the IP address of the requested resource. 

6. Response: The IP address is returned to your browser, which can then connect to the server and 

retrieve the content. 

3. What is the difference between HTTP and HTTPS? 

Answer: HTTP (Hypertext Transfer Protocol) and HTTPS (Hypertext Transfer Protocol Secure) are 

protocols used for transferring data over the web. 

• HTTP: 

o Port: 80 



o Security: Data is transmitted in plain text, which can be intercepted and read by anyone who 

has access to the network. 

• HTTPS: 

o Port: 443 

o Security: Uses SSL/TLS (Secure Sockets Layer / Transport Layer Security) to encrypt data 

transmitted between the client and server. This ensures that the data is secure and cannot be 

easily intercepted or tampered with. 

Key Differences: 

• Encryption: HTTPS encrypts data, while HTTP does not. 

• Authentication: HTTPS provides authentication, ensuring that the client is communicating with the 

intended server. 

4. What is load balancing and why is it used? 

Answer: Load balancing is the process of distributing network traffic across multiple servers to ensure no 

single server becomes overwhelmed with too many requests. This improves performance, reliability, and 

availability of applications and services. 

Why It’s Used: 

• Improves Performance: By distributing the load, response times are improved as no single server is 

overwhelmed. 

• Increases Availability: If one server fails, the load balancer can redirect traffic to other healthy 

servers. 

• Scalability: Allows you to scale your infrastructure horizontally by adding more servers as needed. 

Types of Load Balancing: 

• Round Robin: Distributes requests sequentially across the pool of servers. 

• Least Connections: Directs traffic to the server with the least number of active connections. 

• IP Hash: Uses a hash of the client’s IP address to determine which server should handle the request. 

• Sticky Sessions: Ensures that requests from the same client are always directed to the same server. 

Load Balancing Methods: 

• Hardware Load Balancers: Dedicated physical devices used to manage traffic. 

• Software Load Balancers: Software solutions that run on standard hardware, such as Nginx or 

HAProxy. 

• Cloud Load Balancers: Managed services provided by cloud providers (e.g., AWS Elastic Load 

Balancing, Google Cloud Load Balancer). 

Additional Tips 

• Be Familiar with Networking Tools: Understanding tools like ping, traceroute, netstat, and nslookup 

can be beneficial. 

• Know Common Network Issues: Be prepared to discuss common network problems, such as latency, 

packet loss, and DNS resolution issues. 



• Understand Networking Security: Basic knowledge of firewalls, VPNs, and security protocols can be 

helpful. 

 


