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“When a console is first powered, it starts a process called discovery, which
allows the console to generate a list of all the fixtures’ UIDs . . .”
As we mark the 10th anniversary since Remote Device
Management (RDM) was invented, support for the
protocol continues to accelerate - as demonstrated
by the increased focus on the recent PLASA Plugfest. This
time last year, I wrote about RDM, explaining how it works and
exposed some popular misconceptions. I’m pleased to say that
misconceptions such as “it uses pins four and five” have largely
disappeared from the Artistic Licence help desk - those are
replaced with questions about discovery.
Let’s recap. RDM - full name ANSI E1.20 - 2010.
Entertainment Technology. RDM Remote Device Management
over DMX512 Networks - is the sister to DMX512. DMX allows
data to be sent from console to lights, while RDM enables data
to travel from lights to console. It also defines a language of
commands and queries that permits the console to remotely
manage the fixtures. The most widely-used functionality this
provides is to set the start address and ‘personality’ of a fixture.
THE UID
Prior to RDM, fixtures were often identified by their DMX512
start address. While that works, it’s not a unique addressing
scheme as many fixtures can have identical start addresses.
RDM communication requires unique identification of fixtures,
so the Unique Identifier (UID) was introduced. This is a 48-bit
number that is globally unique; the first 16 bits identify the
manufacturer of the fixture and the remainder can be thought of
as an electronic serial number.
When a console is first powered, it starts a process called
discovery, which allows the console to generate a list of all the
fixtures’ UIDs. There are in excess of 280 trillion UIDs in RDM,
but to demonstrate how discovery works, I am going to use just
eight possible UIDs.
The drawing below shows a binary search tree, which is the
usual method by which discovery is implemented. The smaller
circles along the bottom of the drawing represent all possible
UID numbers in our limited world - blue circles stand for RDM
devices (responders) connected to our cable, and yellow ones
represent responders that could exist. The console doesn’t yet
know which of the possible responders exist.
The pink circles are Decision Points in the tree. Inside the
circle is a letter for description and a range of numbers (see
Figure 1). Looking at Decision Point C, we see that the number
range is ‘4-7’, meaning that possible UIDs 4, 5, 6, 7 are below
that decision point. The lighting console must search the tree to
find out which of the
possible responders
actually exist.
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The discovery starts with the lighting console sending
a command called DiscoveryUnMute to all responders. This
is done by sending the command to a special UID called the
Broadcast Address. All responders listen for messages on both
their own unique UID and also the Broadcast Address. This
command tells all responders that discovery is about to start
and, importantly, that the lighting console does not know they
exist.
The console then starts to work through the tree and
discovers which UIDs exist by using another discovery
command - DiscoveryUniqueBranch - which is also sent to the
Broadcast Address. The data associated with this command
includes a range of UID numbers, so when a responder receives
this message, it checks to see if its UID number is in the range
and if so, it sends a response.
In our example, the lighting console will start by sending
a DiscoveryUniqueBranch for the range 0-7 (the largest possible
in the example). This is Decision Point A and, in this situation,
all responders should respond. In Figure 2, the red lines
represent responses.

B Figure 2
This is called a collision because we have more than one
responder transmitting at the same time. The responses will be
garbled, but the lighting console will see the errors and know
that there are responders below.
The lighting console now reduces the range in order to
identify which branch contains responders. It moves to Decision
Point B and sends a DiscoveryUniqueBranch for the range 0-3
(see Figure 3).
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We can see from the red lines that there will be no
collisions - only Responder 1 is below Decision Point B. The
lighting console now knows that Responder 1 exists; it sends
a DiscoveryMute command to ‘mute’ it as it has now been
discovered and should stop responding to discovery messages.
The lighting console then moves to Decision Point C and
sends a DiscoveryUniqueBranch for the range 4-7 (see Figure 4).

B Figure 4
Again, the lighting console sees collisions when responders
4, 5 and 7 all attempt to respond at the same time.
The lighting console moves down to Decision Point F where it
sends a DiscoveryUniqueBranch for the range 4-5. Responders
4 and 5 attempt to respond at the same time, so the lighting
console sends a DiscoveryUniqueBranch to the first of the two
possible devices, i.e. a range 4-4. Responder 4 responds, so the
lighting console mutes it. A DiscoveryUniqueBranch is then
sent to the second of the two possible devices, i.e. a range 5-5.
Responder 5 responds and is then muted.
The lighting console has now discovered responders 1, 4
and 5. It moves across to Decision Point G and continues the
process. Figure 5 shows the final state with four responders
(shown in white) discovered.

B Figure 5
The lighting console now knows the UIDs of all the
responders to which it’s connected and uses this information
to talk directly to each device. From this point on, there should
not be any collisions as each responder would be addressed
uniquely by the console.
SUMMARY
Parts of this article have been drawn from my book Control
Freak, available from the Artistic Licence website for those
of you who would like to delve into more detail. Look out for
information on the next PLASA and ESTA RDM Plugfests, which
provide a great opportunity to learn more . . . I
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