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Why Most Devs Struggle with Networking

A Common Pain PointsCareer Impact

Complex Models
OSI and TCP/IP models seem overly theoretical and

difficult to apply in real scenarios

IP Addressing
Subnetting and CIDR notation confuses many developers,

making network design seem mysterious

Protocol Differences
Understanding the tradeoffs between TCP and UDP feels like

choosing between magic wands

Security Vulnerabilities
Not understanding network segmentation leaves systems

exposed to attacks

Debugging Challenges
@ Network issues are difficult to troubleshoot without proper
knowledge

Infrastructure Limitations
Inefficient network design impacts application performance and

scalability

ering networking is no longer optional—it's essential

er advancement in modern tech

Next: The OSI Model Simplified




The OSI Model Simplified

© Understanding the OSI Model
Layer 7: Application

HTTP, HTTPS, DNS ,
OSI (Open Systems Interconnection) is a 7-layer framework that

helps us understand how data travels across networks.
e Layer 6: Presentation

Compression, encryption

Layer 5: Session Data Encapsulation
Manage sessions As data moves down the layers, each layer adds its own header (like
wrapping a present).

—5 \ Layer 4:Tramsport

“~/ TCP/UDP - reliable/unordered S capsplation

At the receiving end, the process reverses, with each layer

removing its header.
2 _\ Layer 3: Network

IP addressing, routing
Key Insight: The OSI model helps predict where problems occur

® When data doesn't reach its destination.
®-2 )\ Layer 2: Data Link

MAC addressing, frames

. Layer I: Physical
Bits through cables

Next: IP Addressing Demystified




IP Addressing Demystified

é=: IPv4 vs. IPvé6

IPv4

32-bit address
&

Limited supply

NAT needed for multiple
il devices

& Public vs. Private IP

Public IP

5

Globally unique
Visible on internet

ISP assigned

| G

IPv6

® 128-bit address
= Almost unlimited supply

No NAT required

Private IP
Local network use Not

internet-routable

24 NAT for internet access

% Subnet Masks

Subnet masks define which parts of an IP address are
"network” parts and which are "host" parts

Network Host IP Address
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@ Example:For 192.168.1.10/24, the first 24 bits (192.168.1) are
network, and the last 8 bits (.10) are host




Subnet Magic: The Power of CIDR

W CIDR Benefits

@ Network Security
Enables effective network
segmentation to prevent
unauthorized access

. Efficient IP Allocation Optimizes

IP address usage with

variable-length subnet masks

=a Simplified Management
]
Reduces complexity in routing
tables and network design

CIDR in Action

IPv4 Address with CIDR /24

192.168.1. 10

Network Part (255.255.255.0)

192.168.1.0 192.168.1.255

Useful for small networks with up to
254 devices

— d 0

Servers DesktopsLaptops

- Common CIDR

Examples

/16 Subnet
65,534 usable IPs

For small businesses and home networks

127 Subnet
30 usable IPs

For point-to-point WAN links

/130 Subnet
2 usable IPs

£

For minimal connections between devices

@ Understanding subnetting is
essential for network design and

security

Next: TCP vs. UDP: Choosing the Right Protocol




TCP vs. UDP: Choosing the Right Protocol

TCP Reliable 4 UDP Fast & Light
Key Characteristics Key Characteristics
) Reliable: Ensures all data packets are delivered correctly and in () Fast & lightweight: Minimal overhead, no handshakes or error
order checking
) Connection-oriented: Uses three-way handshake (SYN, [ Connectionless: "Fire and forget" approach without
SYN-ACK, ACK) before data transfer establishing connections
) Error checking: Includes checksums to verify data () No guarantees: Packets may be lost, arrive out of order, or be
integrity duplicated
Use Cases Use Cases
i=: Web browsing (HTTP/S) % Email (SMTP) @ Online games B¢ Real-time video (VolP)
5 File transfers (FTP) = Database connections DNS queries ‘1" Live streaming

@ When to use: Any scenario where data integrity cannot be @ When to use: Scenarios where occasional packet loss is

compromised, such as financial transactions or critical updates. better than long delays, such as real-time applications or when
network resources are limited.
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Network Segmentation: Security by Design

¥ What is Network Segmentation? @ Benefits of Proper Segmentation

Network segmentation divides a network into smaller, isolated

subnets to improve security and performance. It's like creating Security “A Performance

separate rooms for different types of traffic. Prevents lateral movement of Reduces broadcast traffic. Only
attacks. A breach in one segment necessary traffic flows between
doesn't compromise others. segments.

Network Segmentation Visualization

@

( Firewall / ACL |

@ ¢

@ Cloud & DevOps Applications

2 Real-World Implementation

] Corporate Networks
@ Separate subnets for HR, Finance, Engineering, and Guest

networks. Critical systems in highly secured zones.

Healthcare
Patient data on separate networks from medical devices.

Life-critical systems isolated for reliability.

Virtual Private Clouds (VPCs) use public clouds while
maintaining network segmentation. Security Groups and Network

ACLs act as virtual firewalls to enforce segmentation rules.

Next: Essential Networking Commands
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Essential Networking Commands

@ ) Netcat

e =vz <Nesc> <porit>

Checks if a specific port on a server is
open and listening

@ Perfect for quickly testing firewall rules or
service status

Ping

ping <host>

Tests reachability, shows packet loss and
latency

@ High packet loss (>0%) indicates
network issues

Python HTTP Server

python3 -m http.server <port>

Creates a simple, temporary web server in
the current directory

@ Quick way to share files on a local
network

Whois

whoils <domain/IP>

Investigates domain name or IP address
block ownership

@ Useful for tracking down security
incidents

Curl

curl =L =0 <URIL>

Downloads a file from a URL directly
from the terminal

@ Use -L to follow redirects

IPCalc

ipcalc <IP/CIDR>

Planning and validating subnets

@ Linux tool for subnet math

Next: Real-World Troubleshooting Scenarios



Real-World Troubleshooting Scenarios

£\ Network Connectivity Issue

Problem: Client A cannot connect to Client B, both on the same subnet.

@ Check: IP addresses and subnet masks

@ Solution: Ensure devices are on the same network. Verify default
gateway settings.

= Server Connectivity

Problem: Client cannot connect to a server on the internet.

@ Check: Firewall rules and NAT configuration

@ Solution: Verify router NAT settings and firewall rules on all
devices.

> Essential Diagnostic Commands

Traceroute

1 Ping é
. Trace path to destination

Check connectivity

E'E‘s Subnet Configuration

Problem: Devices can't communicate across subnets despite correct
IP configuration.

@ Check: Routing between subnets

@ Solution: Configure proper static routes or default gateways
between networks.

%" Network Segmentation

Problem: Device on public subnet can access private network.

€ Check: Firewall rules and security groups

@ Solution: Implement proper access control lists (ACLs) to prevent
unauthorized access.

Nslookup/Dig
DNS resolution issues

Next: Master Networking Today!
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Take your Networking skills to the next level with the complete
NetPractice Guide. Link Above
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