
DMX 101 - Introduction to DMX - A Brief History of Lighting Control

DMX was created as a standard to control lighting, therefore the history of DMX begins with the 
history of lighting, and primarily begins in theatrical situations. So this is where we will begin. 

In early lighting, control was limited to the time of day that a play was presented and the angle 
towards the sun at which the stage was set. There was little or no artificial lighting for these early 
theatres such as the Theatre of Dionysus (Athens, circa 330 BC) or the theatre at Epidaurus (Circa 
340 BC). 

Over hundreds of years many types of artificial lighting were used, everything from the sun, 
candles, torches, oil lamps, gas lamps, lime lighting and electric arc. Many of these early methods 
were cumbersome, dangerous, and often with little or no control whatsoever even over the simplest 
of functions such as the brightness of the light, but these early methods did allow some 
experimentation in lighting design, and many of the lighting techniques and principals used today 
were developed during this era. As new lighting technologies emerged, those in the lighting fields 
already had ideas about what they wanted to do with light, just as soon as it became possible.

The late 1800s brought about the incandescent lamp as well as technology to remotely control the 
light levels of these lamps through an electrical system. In 1881 London's Savoy Theatre installed 
the world's first electric lighting system, utilizing over 1150 lights to illuminate the stage and 
auditorium. Then in 1903 the Kliegl Brothers installed an electrical lighting system in the 
Metropolitan Opera House in New York City featuring 96 resistance dimmers for the stage lighting. 
These were the first controllers: large and bulky complicated systems which provided little control 
(dimming only) and required real-time manual operation often from several crew members, 
sometimes as many as half a dozen!

Over the next 75 years the dimmers evolved, through many different incarnations, into electronic 
dimmers using small control voltages sent from a controller. At first, these controllers still had no 
memory, therefore no way to store “scenes” or “looks” and therefore these controls still had to be 
operated manually, though advancements in electronics now allowed users to assign control to 
groups of lights in any combination, thus allowing a single operator to effectively and efficiently 
control an entire show. This approach was still vastly limited by the fact that all the control had to 
be done in real-time.

Finally came the first basic computerized consoles. These consoles had simple scene storage and 
offered many great new improvements, but their limitations were many. Most of these consoles 
used a simple low-voltage signal to control dimmers. Many different methods emerged but the 0-
10Volt method was the most popular, however even amongst those using 0-10V, there was no 
standard. For some consoles 10V corresponded to full intensity, for others, the opposite, and there 
were other problems as well. The early consoles primarily stored a simple “scene.” This was 
analogous to one frame of a movie. One “scene” would consist of a single, static level of light for 
every light fixture. For example “scene 1” might set lights 1-10 to full on, lights 2-20 to 50%, and 
so on. When this “scene” was called up on the controller, it would set each light to that level, all at 
the push of one button. Eventually consoles could be programmed with “wait” and “fade” times so 
that when a new scene was called, the console could be programmed to fade between scenes at a 
given rate, or to have fixtures wait for a set amount of time before then transitioning at the set fade 
time. The only way to create dynamic lighting effects was to program chases – combinations of 



different scenes and fade times programmed to run in sequence, or , in the earlier days, to be called 
in sequence manually. Through the years different manufacturers developed different types of 
solutions and improvements for more and more different types of controllers, and with each 
advancement, the various manufacturers moved further and further away from each other and 
deeper into proprietary protocols which only worked with lighting fixtures of their own 
manufacture. The result was unacceptable, one must either use multiple lighting desks or only use 
lighting from the same manufacturer. The need for a standard form of communication became clear.

In 1986 the U.S. Institute of Theatre Technology (USITT) first developed the DMX 512 protocol as 
a standard interface between consoles and dimmers. DMX 512 (DMX stands for Digital Multiplex, 
512 refers to the standard number of “channels” of data that are transmitted) is a simple and robust 
standard, and the wiring and transmission of data (voltages and cabling) are based on the already 
proven RS-485 standard, therefore the new standard was immediately adopted by most and has 
since all but eliminated proprietary protocols. Over the years various improvements have been made 
to the standard, while retaining its backwards compatibility. In 1990 the USITT updated the 
standard now as DMX512 (1990), and then in 1998 the standard was taken over by the 
Entertainment Services and Technology Association (ESTA), and more revisions to the standard 
were made, leading to the new official designation of DMX512-A.

DMX would continue to evolve, gaining separate cabling standards (2004) for portable and 
permanent installations, and new add-ons such as the Remote Device Management (RDM) 
extension to the standard which allows a controller to “tell” a device that the information being sent 
is for addressing, not lighting control. And so DMX has become the universal means for controlling 
all programmable lighting, to understand how to control any intelligent light fixture you must 
simply know the attributes of the light and understand how DMX works.

Chapter 1 – The Basics

To understand the DMX512 communication protocol (commonly referred to as “DMX”), we will 
use the “Cable TV” analogy. 

Imagine a simplistic cable TV system, with only 4 relevant parts: 
a. TV station 
b. cable 
c. decoder 
d. TV set 

The TV station broadcasts a signal that travels through a cable network until it reaches a decoder. 
The decoder receives information on hundreds of channels, but only displays on the TV set the 
information (in this case video and audio) from that single channel that we select. The TV set 
ignores the information from any channel that is not selected. It only displays the information from 
the channel selected in the decoder. 

DMX can be related to this cable TV system, where: 

a. the TV station is the lighting controller 
b. the cable is a DMX cable 
c. the cable decoder is the DMX decoder (which usually is inside each lighting fixture) 
d. the TV set is the lighting fixture 



In DMX, the number of channels that are broadcasted is always 512. Maybe some of them will be 
empty or unused, but they are still broadcasted because it is a necessary component of the standard. 
So, the controller sends out a signal (512 channels of information), which travels through a DMX 
cable until it reaches the decoder inside the lighting fixture. In the same way you set the channel 
you want to watch on your TV, in a lighting fixture you set the channel that you want your fixture 
to display the information for. This is known as the DMX address. 
In other words, if I set my lighting fixture to channel 21, then my fixture’s DMX address is 21. 
Both expressions are common in the lighting world. 

Example 
Imagine we have a DMX dimmer that controls a simple light bulb. This dimmer is set to DMX 
address 21, so the lighting fixture will only receive the information from channel 21 and ignore the 
rest. 
We have a controller that sends a signal through a DMX cable and this cable goes into a decoder 
(the DMX dimmer) that receives the signal. So if the controller sends the “turn on” information on 
channel 21, the dimmer will turn on the light bulb. 
Conventional lighting fixtures (simple dimmers) require 1 channel of information only. However, 
intelligent lighting fixtures require more than 1 channel to work. For example, if I have a lighting 
fixture that requires 5 channels of information, and its DMX address is 21 (again, address is the first 
channel used by the fixture), then this fixture will use channels 21, 22, 23, 24, 25. The decoder 
(inside the fixture) knows that the fixture needs 5 channels of information, so it will decode 5 
channels only and ignore the rest. 

Example 
Imagine you have a very simple robotic moving head that uses 5 channels: 
1. pan 
2. tilt 
3. color wheel 
4. gobo wheel 
5. dimmer 
You set your moving head to address 21 and you tell the controller that you have this particular 
moving head on address 21. The controller then knows that channel 23 corresponds to color wheel, 
for example. If you want to change the color of the light beam, you tell the controller what color 
you want, the controller automatically sends this information through channel 23, and the lighting 
fixture reacts accordingly. 
Typically, intelligent lighting fixtures use 1 channel (sometimes more) for every function they can 
perform (color, gobo, prism, dimmer, etc). Some robotic moving heads use over 20 channels, some 
simple scanners only 4 channels, etc. 
 

Chapter 2 – The protocol
--------------------------------------------------------------------------------
So far, we’ve been referring to “information” traveling through DMX cables from the controller 
into the fixture’s decoder. This “information” is simply a number between 0 and 255 . This number 
is called the DMX value for a particular channel. This information is sent in “packets.” 512 
Channels of data are sent 44 times every second, this is one “packet”. DMX only uses 512 channels, 
however if more channels are needed, one may use multiple DMX universes, each with 512 
channels of data. Controllers with the capability to do this allow user to “patch” fixtures to whatever 
universe they choose, which corresponds to a different output on the controller, note however, that 



light fixtures only receive information as channels 1-512, so even if your controller says a fixture is 
at address 1023, it is really at Universe 2, channel 511, and must therefore be set to address 511 and 
plugged into the output for the second universe in order o respond correctly.

Example 
Back to our 5 channel simple robotic moving head; channel 3 controls the color wheel, which has 
25 different color combinations. The color displayed will depend on the DMX value on channel 3 
(as it is being sent by the controller) as follows: 
0-10 White 
11-20 Red 
21-30 Purple 
… 
241-255 “whatever color” 

So, if the lighting fixture receives a DMX value of 25 for Channel 3, it will display the Purple color. 
If that DMX value changes to 15, it will automatically change to Red, and so on. 

Other effects and attributes of programmable lighting fixtures work in much the same way, but are 
implemented differently. For example the movement of a mirror on a scanner or a moving yoke 
fixture is achieved by sending two channels of data, usually designated as the first two channels for 
a fixture. Channel 1 may denote the pan (X), or left-right motion, and channel two may denote the 
tilt (Y), or up-down motion. A value of 0 sent to the pan channel will then tell the fixture to move as 
to the leftmost position, and a value of 0 sent to the tilt channel will then tell the fixture to go to the 
“all the way down” or “lowest position.” By sending combinations of sequential pan and tilt values, 
a continuous motion can be achieved. Many fixtures also have a channel dedicated to setting the 
speed at which this motion occurs, and many consoles also have advanced features to make all of 
this possible much easier and faster than entering in every single coordinate – software controllers 
are particularly advanced and effective in these areas. 

Luckily for the user, most controllers also include profiles for lighting fixtures. These profiles 
contain all the DMX values and channel information required to have full control of the lighting 
fixture. Typically, all you will need to do is set the DMX addresses right, and tell the controller 
what fixture you are using and the controller will make everything else easy (some controllers are 
easier to use and learn than others, but that is the overall idea). 
When a lighting fixture is manufactured, a DMX chart, also known as the DMX protocol, is 
provided in the user’s manual. This DMX chart contains all the information that controller 
manufacturers need to create these profiles. Many controllers include only the most popular fixtures 
in their particular market. But most also have a means by which you may create your own profile 
for a fixture by simply inputing the data from the DMX chart. 
 



Summary
--------------------------------------------------------------------------------
Summarizing, most lighting fixtures and their controllers communicate using a protocol called 
DMX-512 
Important about DMX and lighting fixtures: 
1. Lighting fixtures use 1 separate channel to control every function they can perform (one channel 
to control colors, another for gobos, another for dimmer, another for shutter, etc) 
2. You can use a maximum of 512 channels for every DMX line 
3. There is a value from 0 to 255 assigned to every DMX channel   


