ASYNCHRONOUS DATA TRANSFER

This is a method of communication between two devices, systems, or software components where
data is sent without requiring a shared clock signal and without forcing both sides to operate at the

exact same speed or timing.

This enables computers to send and receive data without having to wait for a real-time response.
This technique enables data to be conveyed in discrete units known as packets of which can be
handled separately. It does not require active synchronization between the receiver and the sender;
data moves in the form of character or byte in a half-paired approach. This transmission method
utilizes parity bits for informing the receiver about data translation. Usually, 1 character or byte of
data is transferred at a time. This data transmission method doesn’t require 2-way or parallel
communication to work, which is why it is considered to be simpler than synchronous data
transmission. Emails, letters, and forums are a few of the best examples of asynchronous data

transmission.

Common terminologies that are used in Asynchronous Data Transfer.
Sender: The machine or gadget that transfers the data.

Receiver: A device or computer that receives data.

Packet: A discrete unit of transmitted and received data.

Buffer: A short-term location for storing incoming or departing data.

Classification of Asynchronous Data Transfer.

¢ Strobe Control Method
¢ Handshaking Method
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Strobe Control Method

This is the method that is used in asynchronous data transfer that synchronizes data flow between
two devices whereby a single control signal is used to coordinate data transmission between them.
The bits are transmitted once at a time, independently of one another, and without the aid of clock

signal in asynchronous communication.

Strobe control involves sending data along with a different signal known as strobe signal, this
signal alerts the receiving device that the data is valid and ready to be read. As the receiving device

waits for the strobe signal before reading the data to ensure it is synchronized with its clock.

Strobe signal is usually generated by transmitting device and is sent either before or after the data,
when strobe signal is sent before the data it is called a leading strobe and when sent after the data

it is called a trailing strobe.
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Key Advantages:

a. Simple Implementation: It uses a single strobe signal (line) to notify the receiving device
when data is valid on the bus, reducing the complexity of control circuits.

b. Independent Clock Speeds: The sender and receiver operate on different clock rates; the
strobe pulse acts as the trigger for data capture.

c. Reduced Overhead: Unlike handshake methods that require multiple signals for
acknowledging data receipt, strobe control uses only one signal, reducing control overhead.

d. Flexible Timing: The receiver waits for strobe pulse which is beneficial for slow,
unpredictable input or output devices.

e. Flexible Initiation: Supports both source-initiated and destination-initiated

communication, offering flexibility depending on the hardware architecture.

Key Trade-off (drawback):

¢ No acknowledgment: Compared to full handshaking is that strobe control does not

confirm if the receiver successfully read the data.



Handshaking Method

This is a technique used in asynchronous data transfer where two devices communicate using
control signals to coordinate the sending and receiving of data. Handshaking uses two control lines
where as one for data validity from source to destination, and another for data acceptance from
destination to source, this sequence depends on which unit initiates the transfer as the process
varies based on whether the source or destination is initiating the exchange. This allows each
device to operate independently while confirming the data transfer was completed. Handshakes
are essential in asynchronous communication since there is no clock signal to synchronize the data

transfer.
Source-Initiated Handshaking

The source unit initiates the transfer by placing data on the bus and enabling the "data valid" signal.
The destination then activates the "data accepted" signal after accepting the data. The source
disables the "data valid" signal, invalidating the data, followed by the destination disabling the
"data accepted" signal, returning the system to its initial state. The source waits for the destination

to signal readiness by disabling "data accepted" before sending the next data item.
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Destination Initiated Handshaking:

In the block diagram, the two handshaking signals are "data valid" from the source unit and "ready

for data" from the destination unit, with "data accepted" renamed to "ready for data" to reflect its



updated meaning. In destination-initiated transfer, the source waits for the "ready for data" signal
from the destination before placing data on the bus. The handshaking process then follows the

same sequence as in the source-initiated transfer.
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Advantages of Asynchronous Data Transfer

e Because asynchronous data transfer sends data in discrete, independently processable

pieces, it enables faster data transfer speeds

e This method is more effective than synchronous data transfer because there is no need for

the receiver to respond.

e Transmission is done by making large files or data sets into smaller packets and sending

them in parallel cuts the duration time.
Disadvantages of Asynchronous Data Transfer

e Asynchronous data transfer requires more complex programming and it may be possible
that some data may get corrupted or lose data if packets are not received in the correct order

or are lost during transmission.

e As we know there will be no real-time communication in asynchronous data transport can

be more prone to errors than synchronous data transfer.



