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ENCODING SCHEMES

Encoding schemes, also known as character encodings, are methods used to represent and

store textual or symbolic information in computers and communication systems. These

schemes define how characters, symbols, and numbers are mapped to binary code (bits) for

storage, transmission, and processing. Different encoding schemes are designed to support

different languages, character sets, and requirements. Here are some common encoding

schemes:

ASCII (American Standard Code for Information Interchange): ASCIl is one of the oldest and
most widely used character encodings. It represents characters using 7 or 8 bits, encoding a
total of 128 or 256 different characters, including control characters, digits, uppercase and
lowercase letters, and various symbols.

Unicode: Unicode is a more comprehensive character encoding that aims to cover all
characters from all writing systems in the world. It uses 16 bits (UTF-16), 32 bits (UTF-32), or
variable-length encoding (UTF-8) to represent characters. UTF-8 is the most commonly used
form of Unicode encoding, which is backward-compatible with ASCII.

UTF-8 (Unicode Transformation Format - 8-bit): UTF-8 is a variable-length character
encoding of Unicode. It can represent any character in the Unicode standard and is widely
used on the internet. It uses one to four bytes for each character, with ASCII characters
encoded in a single byte.

UTF-16 (Unicode Transformation Format - 16-bit): UTF-16 uses 16 bits to encode
characters. It's used in systems where characters outside the Basic Multilingual Plane (BMP)
are prevalent.

UTF-32 (Unicode Transformation Format - 32-bit): UTF-32 uses 32 bits for each character
and is less space-efficient compared to UTF-8 and UTF-16 but is straightforward for
encoding.

ISO-8859: The 1ISO-8859 series includes a family of character encodings, each designed for
specific regions and languages. For example, 1ISO-8859-1 is Latin-1, which covers Western
European languages.

EBCDIC (Extended Binary Coded Decimal Interchange Code): EBCDIC is an encoding used
in IBM mainframes. It's different from ASCII and is based on an 8-bit code.

Shift-JIS: Shift-JIS is a character encoding used for the Japanese language. It's a variable-
length encoding with a mix of single-byte and double-byte characters.

Big5: Bigb is an encoding for Traditional Chinese characters, mainly used in Taiwan and
Hong Kong.
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e KOI8: KOI8 is a character encoding used for various Cyrillic languages.

e MIME (Multipurpose Internet Mail Extensions): MIME types are used to indicate character
encodings in email and web content, ensuring proper display of text.

e Base64: Base64 is a binary-to-text encoding scheme that is often used for encoding binary
data, such as images or attachments, in emails or web applications.

Choosing the appropriate encoding scheme is crucial for data consistency and interoperability.
The choice of encoding depends on the language or script used, the platform, and the specific
requirements of the application or communication medium.

Example:
Let's consider the Unicode code point and its UTF-8 encoding for the copyright symbol (©):

Unicode Code Point for Copyright Symbol (©): U+O0A9

UTF-8 Encoding for ©: OxC2 OxA9

Here, U+O0A9 is the Unicode code point for the copyright symbol, and its UTF-8 encoding is
represented in two bytes: OxC2 and OxA9. The specific bit patterns in those bytes correspond
to the character © in UTF-8.

It's important to note that not all Unicode characters are represented by a single byte in UTF-8.
Some characters require multiple bytes, especially those outside the ASCII range. UTF-8 is
designed to be space-efficient, as it uses fewer bytes for common characters (like English
letters and numbers) and more bytes for less common characters (like special symbols or
characters from non-Latin scripts).

The copyright symbol is relatively simple, so it can be represented by just two bytes in UTF-8.
More complex characters, such as those from non-Latin scripts or certain emojis, may require
three or more bytes in UTF-8 encoding.

UTF-8 is designed to be backward-compatible with ASCII, which means that ASCII characters
are represented in UTF-8 with the same single-byte codes they have in standard ASCII. This
ensures that text in the English language, for example, can be represented using UTF-8 without
any changes for ASCII characters.
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