Comparing IPv4 and IPv6: A Simple Guide

The Internet is a massive network that connects computers and devices around the world. For
these devices to communicate with each other, they need unique addresses, just like how
houses have addresses. These addresses on the internet are called IP addresses. There are two
main versions of these addresses: IPv4 (Internet Protocol version 4) and IPv6 (Internet
Protocol version 6).

What is IPv4?

IPv4 is the most common version of IP addresses. It was created in the 1980s, and we still use
it today. An IPv4 address looks like this: 192.168.1.1. It is made up of four numbers, each
separated by a dot. Each number can be between 0 and 255.

However, IPv4 has a limitation. There are about 4.3 billion possible [Pv4 addresses, which
sounds like a lot, but it’s not enough for all the devices in the world. As more people use the
internet with computers, smartphones, and other devices, we need more addresses. This is
where IPv6 comes in.

What is IPv6?

IPv6 is the newer version of IP addresses. It was created to solve the problem of running out
of IPv4 addresses. An IPv6 address looks very different from IPv4. It looks something like
this: 2001:0db8:85a3:0000:0000:8a2¢:0370:7334.

Unlike IPv4, IPv6 uses 128 bits instead of 32 bits. This gives us a much larger number of
addresses. In fact, IPv6 can provide 340 undecillion addresses (that’s a 1 followed by 38
zeros!). This is more than enough for every device on the planet, and it will last for many,
many years.

Differences Between IPv4 and IPv6

1. Address Length:
o IPv4 addresses are 32 bits long (e.g., 192.168.1.1).
o IPv6 addresses are 128 bits long (e.g.,
2001:0db8:85a3:0000:0000:8a2e:0370:7334).
2. Number of Addresses:
o [Pv4 has about 4.3 billion addresses.
o IPv6 has 340 undecillion addresses.
3. Format:
o IPv4 uses dotted decimal notation (e.g., 192.168.1.1).
o IPv6 uses colon-separated hexadecimal notation (e.g., 2001:0db8:85a3:...).
4. Usage:
o 1Pv4 is still widely used, but IPv6 is being adopted more as we run out of 1Pv4
addresses.
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Conversion to Binary

Both IPv4 and IPv6 addresses are made up of numbers, but computers use binary (Os and 1s)
to store and process them. Let’s see how to convert IPv4 and IPv6 addresses to binary.

Converting IPv4 to Binary

Let’s take the [Pv4 address 192.168.1.1. Each number between the dots is called an octet. We
can convert each octet into an 8-bit binary number. Here's how:

1. 192 in binary is 11000000.
2. 168 in binary is 10101000,
3. 1 in binary is 00000001.

So, the IPv4 address 192.168.1.1 in binary is 11000000.10101000.00000001.00000001.
Converting TPv6 to Binary

[Pv6 addresses are much longer, so the conversion is a bit more complicated. Let’s take a
shorter version of an IPv6 address: 2001:0db8::1. To convert it:

1. 2001 in binary is 0010000000000001.
2. 0db8 in binary is 0000110110111000.
3. 1in binary is 0000000000000001.

Putting them together gives us the binary form of the address. Each group of numbers in an
IPv6 address is 16 bits long, compared to 8 bits in IPv4.

Why Do We Need IPv6?

As more devices are connected to the internet (phones, laptops, smart TVs, smart homes), the
number of available IPv4 addresses is shrinking. IPv6 solves this by providing a much larger
pool of addresses, ensuring that there are enough for everyone for years to come.

Conclusion

IPv4 has been the backbone of the internet for a long time, but as the world becomes more
connected, we need IPv6 to handle the growing number of devices. Understanding how these
addresses work and how they can be converted to binary helps us appreciate the technology
that keeps the internet running smoothly.

In short:
« IPv4 is still used but running out of addresses.

¢ IPv6 provides a nearly unlimited supply of addresses.
* Both can be converted into binary, which is the language computers understand.
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Task 1: True or False
Decide if the following statements are true or false. Correct the false ones.

IPv4 uses 128 bits, while IPv6 uses 32 bits.

IPv6 was created because there were not enough IPv4 addresses for all devices.
IPv6 addresses are written in a format called dotted decimal notation.

The binary form of the IPv4 address 192.168.1.1 is
11000000.10101000.00000001.00000001.
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Task 2: Short Answer Questions
Answer the following questions in your own words.

1. Why is IPv6 important for the future of the internet?
2. How does an IPv6 address differ from an IPv4 address in terms of length and format?
3. Why is converting an IPv6 address to binary more complicated than converting an

IPv4 address?
4. What does the article suggest about the future of IPv4 usage?

Task 3: Matching

Match each concept with the correct description or number.

1Pv4

IPv6

Binary

340 undecillion

A0

A. The number of possible IPv6 addresses

B. The system used by computers to process IP addresses

C. The most common type of IP address today, with 32-bit length
D. The newer type of IP address with 128-bit length

Task 4: Fill in the Gaps

Complete the sentences using information from the article.

I. The total number of IPv4 addresses is about , which is no longer enough
due to the growing number of
2. IPv6 addresses are written using notation, while [Pv4 addresses use
notation.
3. Computers use to store and process IP addresses, meaning that both IPv4

and IPv6 can be converted into strings of
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4. One of the key differences between IPv4 and IPv6 is the , with IPv6 being
significantly than [Pv4.

Vocabulary Task: Matching Definitions

Below are 10 key words or phrases from the article. Match each word or phrase with the
correct definition.

Words/Phrases:

1. IPv4

2. IPv6

3. Binary

4. Address

5. Device

6. Convert

7. Octet

8. Dotted decimal notation
9, Hexadecimal

10. Bit

Definitions:

A. The system of writing numbers using Os and 1s, which computers understand.

B. A format used to write [Pv4 addresses, where numbers are separated by dots.

C. A small electronic machine like a smartphone or computer connected to the internet.
D. The process of changing something from one form to another.

E. The basic unit of information in computing, represented as a 0 or 1.

F. A group of 8 bits, used to make up parts of an IPv4 address.

G. The older version of internet addresses, made up of 32 bits.

H. The newer version of internet addresses, made up of 128 bits.

I. The system used to write IPv6 addresses, which uses letters and numbers from 0 to 9 and A
to F.

J. A unique series of numbers or letters used to identify a device on the internet.
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