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Creating a simple, low cost, flexible, light data distribution system for a
black box theater
Today’s trend in lighting systems is moving away from the large central dimmer room. Dimming is
handled by small distributed dimmer locations combined with self dimming lighting instruments, such as
moving luminaires or LEDs.
In the fall of 1998 Goddard Design introduced DMX-Net to help simplify DMX512 distribution. In 2011
we introduced DMX-Net RDM to provide for a simple, low cost data network with bi-directional
capability.
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What is DMX-Net RDM?
It is a system constructed of small single port modules
that either input or output bidirectional DMX data. The
modules support the ANSI E1.20 protocol. Output
modules conform to ANSI E1.20's RDM termination
and biasing requirements. Inputs present a low
electrical load (1/4 unit load) to the driving source.
Each module is connected to other modules by a
‘private’ DMX/RDM back bus. The back bus normally
supplies the power for the modules, though the power
supply may be distributed. The back bus is normally a
pure daisy chain, which is configured and terminated at
the time of installation. Since all inputs and outputs are
fully buffered the end user need only consider the network rules from the front panel XLR to device(s)
attached to that module. For technical information on this product, please see the data sheets on Goddard
Design Co’s website at www.goddarddesign.com/rdm_net_1.html
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A key advantage of our DMX-Net RDM system over ones using conventional splitters or hubs is the
freedom to place the controller at any point along the networks. This placement can change with no
reconfiguration of the system.
There are several ways in which DMX-Net RDM can provide a considerable cost saving over the
standard methods of data distribution, while increasing flexibility and decreasing certain failure modes.
CASE STUDY:
Consider a black box experimental theater space. It has a lighting system with a single or relatively few
universes of DMX512. However, because of the reconfigurable nature of the space, it has numerous
lighting positions and possible console locations. In this type of space, multiple DMX512/RDM outlets
are a must.
The conventional way to deal with this is to place a passive connector plate at each lighting position, and
home run a DMX cable from each plate to the control location. At each lighting position the lighting

instruments are daisy chained with loose cable. Increasing the number of installed outlets decreases the
need to daisy chain with loose cable. But using conventional wiring techniques requires multiple home
runs and increases conduit size. Conventional wiring practice also requires that at each location where a

lighting controller may be placed a DMX/RDM input plate with a home run to the control location is
needed. A patch panel or DMX switch is often required as well. This raises costs, as does the necessity
for increased conduit size and number.
How DMX-Net RDM can help
The sketch above is a simplified lighting data distribution system for a flexible theater space. The system
includes two locations housing conventional dimmers, some self dimming and/or color changing
instruments, some moving lights, and some LED cyc fixtures. It is desirable that the console may be
located freely depending on the needs of the production.
The triangle symbols are GDC DMX-Net RDM modules. The ones with the XLRs on the flat side are
input modules; the ones with the XLRs on the pointed end are output modules.
The sketch shows three DMX systems. In many cases any one of these systems could be expanded to
completely cover the needs of a venue, but creating a private bus with a pure daisy-chain topology is
often difficult. The sketch shows an implementation of a star topology using DMX-Net RDM and the
GDC HUB5 RDM hub. Each system consists of a private DMX/RDM bus driving a number of

electrically isolated bi-directional DMX-Net RDM modules. From a data point of view all modules are
identical, differing only in the sex of XLR connector and the line biasing circuitry. Note that input
modules may be located at any point along the private bus. Even the input module from the central hub
could be located in the middle of the bus. The hub must allow DMX/RDM traffic to originate on any
branch, including allowing any input to run RDM discovery.
(Important disclosure: This system is not a multi-controller system. Currently there is no standardized
method of using RDM in a multi-controller network)
If you’re wondering why we do not show anything connected to the input of the HUB5, it is because
nothing is required. You will notice that the outputs of the HUB5 are cabled to the input of a DMX-Net
module. This means that all biasing and termination requirements of E1.20 are fully met. On the other
hand, data traffic can flow either way across these lines. The only reason to have something plugged into
the input of the HUB5 would be if a controller was placed there and its output would drive the HUB5's
input - and from there the rest of the system.
The advantages can be summed up as:
•DMX-Net RDM encourages installing more DMX output jacks, enhancing flexibility while
requiring fewer loose cables.
DMX-Net RDM outlets come at much lower cost than Ethernet nodes.

•Flexible controller placement is more than just where the console is placed. With
DMX-Net RDM, when working on the dimmers, you can plug in a DMXter4A RDM tester
in the dimmer room. If you are on the walking gird, you can take it with you and plug in
at multiple locations for troubleshooting or focus.
•DMX-Net RDM means fewer home runs in smaller conduits.
•DMX-Net RDM allows easy reconfiguration. Input and output modules are wired
identically. To change module types, simply remove one type and plug in the other
module type. Repair is just as easy.
• DMX-Net RDM means less worry about proper termination. The stage electrician need
only consider the cable from the DMX-Net RDM output to the lighting instrument(s)
connected to that output.
Please feel free to contact us to help design a system for you.
A discussion of using DMX-Net RDM to reduce costs while providing more outlets in a larger
proscenium theater is available at:
www.goddarddesign.com/pdf_doc/DMX-Net-RDM-Whitepaper1.pdf
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