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ASCII and EBCDIC
INTRODUCTION
The languages through which most people interact with computer systems consist of a wide variety of natural-language symbols.  When we type a message, the computer system translates all the natural-language symbols in the message into 0s and 1s.  After it completes processing, the computer system translates the 0s and 1s that represent the program’s results into natural language.  

Computer systems represent programs and data through a variety of binary-based coding schemes.  For example, when data and programs are sent to or from the CPU, a fixed length, binary-based code such as ASCII or EBCDIC is often used to represent each character transmitted.
WHY FIXED-LENGTH CODES?

A fixed-length code allows communicating devices to tell where one character ends and another begins.  Such codes represent digits, alphabetic characters and special characters such as the dollar sign ($) and period (.).

WHAT ARE THE TWO MOST WIDELY USED CODES?

The two most widely used codes are:

· ASCII (American Standard Code for Information Interchange)
· EBCDIC (Extended Binary-Coded Decimal Interchange Code)
Virtually all microcomputers employ ASCII, developed largely thought the efforts of the American National Standards Institute (ANSI).  ASCII is also widely adopted as the standard for data communication systems.

EBCDIC, developed by IBM, is used primarily on IBM mainframes.
EBCDIC

· EBCDIC represents each printable character as a unique combination of a fixed number of bits.

· It represents a character with 8 bits.

· A group of 8 bits allows 256 different combinations; therefore EBCDIC can represent up to 256 characters.

· This scheme leaves more than enough combinations to account for the 26 uppercase and 26 lower case characters, the ten decimal digits, and several special characters.

ASCII

· ASCII also represents each printable character as a unique combination of a fixed number of bits.

· ASCII originally was designed as a 7-bit code that could represent 128 characters.
· Several 8-bit versions of ASCII have also been developed, because computers are designed to handle data in chunks of 8 bits.

	ASCII

Decimal

Representation
	CHARACTER
	EBCDIC Decimal

Representation
	ASCII

Decimal

Representation
	CHARACTER
	EBCDIC

Decimal 

Representation

	48
	0
	240
	73
	I
	201

	49
	1
	241
	74
	J
	209

	50
	2
	242
	75
	K
	210

	51
	3
	243
	76
	L
	211

	52
	4
	244
	77
	M
	212

	53
	5
	245
	78
	N
	213

	54
	6
	246
	79
	O
	214

	55
	7
	247
	80
	P
	215

	56
	8
	248
	81
	Q
	216

	57
	9
	249
	82
	R
	217

	65
	A
	193
	83
	S
	226

	66
	B
	194
	84
	T
	227

	67
	C
	195
	85
	U
	228

	68
	D
	196
	86
	V
	229

	69
	E
	197
	87
	W
	230

	70
	F
	198
	88
	X
	231

	71
	G
	199
	89
	Y
	232

	72
	H
	200
	90
	Z
	233


WHAT IS A PARITY BIT?
· An extra bit added to the byte representation on characters to ensure that there is always either an odd or even number of 1 bits transmitted with every character.

· Suppose you press the B key on your computer’s keyboard.  If the keyboard encoder supports ASCII coding, it will transmit the byte 01000010 to the CPU.  Sometimes, however, something happens during transmission and the CPU receives a garbled message.  Interference on the line, for example, might cause the 6th bit to change from 0 to 1 so that the CPU receives the message 01000110.  Unless something indicated the mistake to the CPU, it would wrongly interpret the byte as the letter F.
To enable the CPU to detect such transmission errors, an additional bit position is often appended to the EBCDIC and ASCII bytes.  This bit, called parity bit, is automatically set ot either 0 or 1 to force the sum of the bits in a byte to either an even number or an odd number.  Computer systems support either even or odd parity.

· In an odd parity system, the parity bit forces the 1 bits in the byte to add up to an odd number.  In an even-parity system, it makes them add up to even number.
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The parity bit.  If a system supports even parity, as shown here, the number of 1 bits in every byte must always be an even number.  The parity bit is set to either 0 or 1 in each byte to force an even number of 1 bits.
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