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1) Communications Parameters
Serial and Parallel Transmission
Digital data transmission can occur in two basic modes: serial or parallel. Data within a computer system is transmitted via parallel mode on buses with the width of the parallel bus matched to the word size of the computer system. Data between computer systems is usually transmitted in bit serial mode. Consequently, it is necessary to make a parallel-to-serial conversion at a computer interface when sending data from a computer system into a network and a serial-to-parallel conversion at a computer interface when receiving information from a network. The type of transmission mode used may also depend upon distance and required data rate.

Parallel Transmission
In parallel transmission, multiple bits (usually 8 bits or a byte/character) are sent simultaneously on different channels (wires, frequency channels) within the same cable, or radio path, and synchronized to a clock. Parallel devices have a wider data bus than serial devices and can therefore transfer data in words of one or more bytes at a time. As a result, there is a speedup in parallel transmission bit rate over serial transmission bit rate. However, this speedup is a tradeoff versus cost since multiple wires cost more than a single wire, and as a parallel cable gets longer, the synchronization timing between multiple channels becomes more sensitive to distance. The timing for parallel transmission is provided by a constant clocking signal sent over a separate wire within the parallel cable; thus parallel transmission is considered synchronous.

Serial Transmission
In serial transmission, bits are sent sequentially on the same channel (wire) which reduces costs for wire but also slows the speed of transmission. Also, for serial transmission, some overhead time is needed since bits must be assembled and sent as a unit and then disassembled at the receiver.

Serial transmission can be either synchronous or asynchronous. In synchronous transmission, groups of bits are combined into frames and frames are sent continuously with or without data to be transmitted. In asynchronous transmission, groups of bits are sent as independent units with start/stop flags and no data link synchronization, to allow for arbitrary size gaps between frames. However, start/stop bits maintain physical bit level synchronization once detected.

Asynchronous and Synchronous Transmission
Asynchronous and synchronous communication refers to methods by which signals are transferred in computing technology. These signals allow computers to transfer data between components within the computer or between the computer and an external network. Most actions and operations that take place in computers are carefully controlled and occur at specific times and intervals. Actions that are measured against a time reference, or a clock signal, are referred to as synchronous actions. Actions that are prompted as a response to another signal, typically not governed by a clock signal, are referred to as asynchronous signals.

Asynchronous transmission uses start and stop bits to signify the beginning and end of a transmission. This means that an 8 bit ASCII character would actually be transmitted using 10 bits e.g.: A would become 1 0100 0001 0. The extra one (or zero depending on parity bit) at the start and end of the transmission tells the receiver first that a character is coming and secondly that the character has ended. This method of transmission is used when data is sent intermittently as opposed to in a solid stream. In the following example the start and stop bits are in bold. The start and stop bits must be of opposite polarity. This allows the receiver to recognise when the second packet of information is being sent.

Synchronous transmission uses no start and stop bits but instead synchronises transmission speeds at both the receiving and sending end of the transmission using clock signals built into each component. A continual stream of data is then sent between the two nodes. Due to there being no start and stop bits the data transfer rate is quicker although more errors will occur, as the clocks will eventually get out of sync, and the receiving device would have the wrong time that had been agreed in protocol (computing) for sending/receiving data, so some bytes could become corrupted (by losing bits). Ways to get around this problem include re-synchronisation of the clocks and use of check digits to ensure the byte is correctly interpreted and received.

Half and full-duplex transmission

A duplex communication system is one where signal can flow in both directions between connected parties.

These systems are employed in nearly all communications networks, either to allow for a "two-way street" between connected parties or to provide a "reverse path" for the monitoring and remote adjustment of equipment in the field.
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Half-duplex
A half-duplex system allows communications in both directions, but only one direction at a time (not simultaneously). Any radio system where you must use "Over" to indicate the end of transmission, or any other procedure to ensure that only one party broadcasts at a time would be a half-duplex system.

A good analogy for a half-duplex system would be a one lane road with traffic controllers at each end. Traffic can flow in both directions, but only one direction at a time with this being regulated by the controllers. Another analogy is a walkie-talkie format as mentioned above to be "Over".

Note that this is one of two contradictory definitions for half-duplex. This definition matches the ANSI standard. For more detail, see Simplex communication. 

Full-duplex
A full-duplex system allows communication in both directions, and unlike half-duplex allows this to happen simultaneously. All wire telephone networks are full duplex as they allow both callers to speak and be heard at the same time.

A good analogy for a full-duplex system would be a two lane road with one lane for each direction.

Example: Telephone, Mobile Phone, etc.


These terms also apply to early PC sound cards, however almost all are now full-duplex.

Two way radios are either simplex or duplex. A simplex service is one where you send and receive (ie listen and talk) on the same frequency. A duplex service is where you send (talk) on one frequency but receive (listen) on a different frequency.

A duplex service has two capabilities that a simplex service does not. Firstly, a duplex service can be used so that you can simultaneously talk and listen at the same time - just like on a telephone or cell phone, which are duplex services.

Secondly, a duplex service can be used with a repeater station. A repeater station is usually situated somewhere with good coverage, and has an excellent aerial system, sensitive receiver and high power transmitter. It rebroadcasts signals that it receives, but on a different frequency. The repeater gives much longer range coverage.
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