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Recently a friend emailed me
about a particularly perplexing
problem. His client was having
trouble with some fixtures that
were losing connection with
the console. They were
running on Art-Net directly
from the console and, for 
a while, they would work just
fine. But after a short time they
would stop working.

If the control signal was DMX,
it would be an easy problem to
diagnose. You could use a DMX
tester like the Swisson XMT-350
(my personal favourite: see LSi
January 2016), the Doug Fleenor
Gizmo, the Goddard DMXter, or
the Artistic Licence Micro-Scope
to tap into the network and look
at the signal. But this problem
was different. How can you
diagnose a problem with a signal
you can’t see? You can’t. So the
question becomes, how can you
see an Art-Net signal? I love
questions that I can’t answer,
because they force me to learn
something new. So I set out to
learn how to go about
diagnosing an Art-Net problem.

Art-Net is all about networking.
In a nutshell, it’s a protocol for
transporting multiple universes of
DMX over an Ethernet network.
Because it’s an open standard
(meaning it’s available free of
charge as long as Artistic
Licence Holding Ltd is credited
for the design and copyright), it
has been widely adopted in the
industry by many console
manufacturers. 

I’ve been teaching myself
about networking in general over
the years by reading as much as
I can, and now I probably know
enough to be dangerous. While
you were binge-watching Game
of Thrones, I have been learning
about MAC addresses, IP
addresses, TCP/IP, UDP, subnet
masks and all manner of other
fun stuff. This information is really
coming in handy lately, as we in
the entertainment industry are
increasingly being called to 

set-up, test, and troubleshoot
networks. And it’s only going to
get more important because of
the rapid increase in networked
systems.

One of the best resources I’ve
found for learning about Ethernet
is a little book called Rock Solid
Ethernet, by Wayne Howell, now
in its third edition. It’s no
accident that he wrote a book
about networking: Wayne is the
owner of Artistic Licence and the
inventor of Art-Net. Artistic
Licence also has a free product
called DMX-Workshop that is
designed to help troubleshoot
not only DMX and RDM, but also
Art-Net. All indications point to
this software application as one
of the best ways to diagnose 
Art-Net.

DMX-Workshop only runs on
Windows and as far as I can tell,
there is no user manual. But who
can complain for the price you
pay? (I have since learned from
Wayne that he is planning to
publish a new book called Light
Bytes, in which there will be an
extensive section called ‘How to
Use DMX-Workshop’. I’m making
space on my bookshelf right
now.) I ran it on my Surface Book
using Windows 10, and for
testing purposes, I also
connected my Enttec RDM USB
Pro and ran the DMX Pro
Manager software to output 
Art-Net.

The DMX-Workshop menu has
several icons across the top,
including Node List, NIC, Ping
Radar, Transmit, Receive, DALI,
MIDI, VLC, Developer, Utilities
and Help. To appease my OCD, 
I explored the menu from left to
right. 

The Node List opens a window
showing all active Art-Net nodes.
(A node, according to the Art-Net
3 specification, is any device that
translates between DMX512 and
Art-Net.) My display showed
Node 1 as the Enttec Pro
Manager Art-Net recorder with

an IP address of 10.0.0.12
(DHCP). (DHCP is dynamic host
control protocol, which is
software that assigns connected
devices their IP address.) It also
displays other information like
the MAC (media access control)
address, firmware version,
manufacturer and more. Then it
shows the DMX output and their
associated port address. In this
case the addresses were listed
as 00-0-0 through 00-0-3. In 
Art-Net terms, these indicate that
they are all on Net 0 and Sub-net
0, and DMX universes 0 through
3. There can be up to 128
different Nets, 16 different 
Sub-Nets, and up to 16 different
universes, plus an additional bit,
making a total of 32,768 possible
port addresses or universes. In
the real world, there is a practical
limit to the number of universes
because of hardware limitations.
If Art-Net is being unicast, which
means packets are only being
sent to the node with a matching
IP address (as opposed to
broadcast, where packets are
being sent to every node on the
network), then a gigabit network
can transmit up to about 4000
universes of DMX. (The baud
rate of DMX is 250,000 bits per
second, and a gigabit network
can transmit, in theory, up to
1,000,000,000 bits per second:
1,000,000,000 ÷ 250,000 =
4000. Because of the latency, or
delay, of some networking
devices such as switches or
routers, you can probably
reliably count on about 2000
universes of DMX.) 

The NIC (network interface
card) tab shows a list of
available NICs, which is the
hardware that outputs the
electrical signal. There were four
on my list, two of which were
probably from the Enttec
software, one of which was the
“localhost,” meaning the
computer itself, and the other
was the Enttec Pro Manager
recorder, which is identified by
the same IP address as listed in
the Node List. There are some
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other tabs in this window, one of
which allows you to configure 
a backup controller. You enter
the IP address of the master
controller, and if an Art-Net
packet is not detected for more
than 10 seconds, then it
automatically fails over to the
controller with the backup IP
address.

The Ping Radar tab simply
pings one IP address from
another. A ping is a test packet
that is sent to determine if there
is a good connection. It comes
in handy when you’re setting up
a network and you want to know
if you are actually connected.

Under the Developer tab there
are a number of software tools to
help analyse what’s going on
with Art-Net. These are the tools
that allow you to “see” the data
that was once invisible. The
network packet dissector tool
opens a packet analyser window
and captures Art-Net data being
sent over the network. When you
press the Start/Stop button, the
window begins to fill up with the
IP addresses to and from which
Art-Net data is flowing; the first is
the source, the second is the
destination. The next column
shows the type of data and the
last column is a description of
the data. 

What I saw was mainly
something called ArtPoll, which
is a packet of data that is used
to discover all of the Art-Net
devices on a network. The
controller will broadcast an
ArtPoll packet every two-and-a-
half to three seconds, and if it
doesn’t receive a reply in three
seconds, then it assumes the
node is disconnected. 

As it turned out, this was the
issue with the system my friend
emailed me about. They had so
many nodes on the network that
the traffic became congested to
the point where the nodes
couldn’t respond in time, so the
controller stopped outputting 
Art-Net. They found the problem
with an Ethernet sniffer, but they
could have used DMX-Workshop
and they would have seen that
the ArtPoll query was not being
answered.

There are some other features
in DMX-Workshop having to do
with DALI, MIDI, VLC and more.
It’s a free download, so you
have nothing to lose by
checking it out. Just be
prepared for a lot of networking
jargon and concepts. And make
some space on your bookshelf
for Wayne’s next book.

www.artisticlicence.com

The Node List in DMX-Workshop shows the port address of all 
Art-Net nodes on the network.

The Packet Analyser allows you to “see” the Art-Net traffic on 
a network.
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