Asynchronous Systems

Some definitions found via internet search:

1. Synchronous - Signals that are sourced from the same timing reference. These have the same frequency.


2. Signals that are sourced from independent clocks. These signals generally have no relation to each other and so have different frequencies and phase relationships. 


3. Asynchronous - In relation to ATM, asynchronous means that sources are not limited to sending data during a set time slot (as is the case with circuit switching). While ATM cells are transmitted synchronously to maintain clock between sender and receiver, the sender is not limited to sending data every, say, 24th cell. Rather, the sender transmits when it has something to send and, when idle, sends empty cells synchronously.  So, in short, data is sent asynchronously, cells are sent synchronously. 


4. Calling Synchronous Functions
When you call a synchronous function, your client waits for the operation to complete before executing any subsequent lines of code.


5. Calling Asynchronous Functions 
When you call an asynchronous function, your client does not need to wait for the operation to complete. The client can continue performing other tasks while the operation is executing. 

Asynchronous Systems

Meanings of the term synchronous:


1. Orbital Satellites – stationary relative to the earth.


2. Neurobiology – mental processes that entrain to external stimuli.


3. Communication Systems – information is contained in frames with constant frame rates.


4. Radio and Radar detection – carrier is removed by an oscillator that locks onto the incoming carrier frequency.


5. Software

a. A function that blocks the caller until the callee finishes.

b. A component that collects input by waiting for data from a single sender at some point in its code.


Meaning of the term asynchronous for software systems:


An operation request is asynchronous if the call returns immedi-ately, without waiting for the operation to complete.  This requires that either:


6. The caller must poll for completion status, or:

7. The caller must tender a callback for the callee to use when finished, or:

8. The caller deposits a message in a queue for the callee to process at some later time, without expecting or waiting for a reply.

If a system is based on message passing, the callee can react to inputs from an arbitrary number of sources, arriving in any order, at any time.

Meaning of the term Synchronize ( synonym – serialize):

Just to confuse you, the word synchronize, pronounced and spelled very like the term synchronous, means something entirely different:

1. For software, synchronize means to control access to a shared resource so that when one thread locks the resource for use, all other threads are denied access, even if the thread holding the lock is not running.


2. A thread can lock a resource by using one of the following:

a. Critical section – good only for threads in the same process

b. Mutex – named mutexes can be used to control access to resources shared between two or more processes as well as between threads in the same process.

c. Event – events are used in just about the same way, and under the same circumstances as mutexes.

d. Message queue – two or more threads can write to the same window with out conflict by posting or sending messages to the window.


3. The following resources are often shared between threads:

a. Global variables

b. I/O streams

c. Files

d. Windows

e. queues

