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So You Want A Show Network?

Overview

AWhy have a show network?
ABandwidth

AProtocols

AHow networking works
Almprove your existing network

ACreate a show network
Routing vs. proxy vs. VPN
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Where are you from?

AlL.T. tech of 35 years at University of Akron OH
A11 years of shows

A63,507 pixels (8,036 network pixels)
ANational recognition

AiTwinkle.org to watch & control show




¥ Aplcture IS worth a thousand words
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A Separate network wiring for
your show, apart from your
home network

Acg2 ySUg2N] a
Interfere with each other,
unless a router/proxy/VPN
IS used to join them







.~ Afhy a Show Network?

A Bandwidth limitations
I Shows consume lots of bandwidth

A Poor WiFi coverage
I Give show network its own SSID

A Security concerns
I Hackers can invade your network




Why have
W network?
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Miy-Have a Show Network’

A Bandwidth limitations

I Pixel shows take a small fraction of
bandwidth
(1-2% of 1Gbps Ethernet bandwidth
for 10,000pixels at 20 FPS)

I Other home uses (movies, video 3
games) are low bandwidth, too PR\ \

—~ -
I Ensure home network uses good gea\f i\ ,"//



A Poor WiFi coverage
I Separate SSID still uses same spotiyrivietwork

I Pushing pixel data via VWi can be problematic

A Instead, use Wi formultisyncpackets and
routing between networks

I Use good WFi gear for home network



A Security concerns
I Keeping public from your home network
IS a valid point
I Separating networks adds unnecessary
complexity

I Instead, improvédnome network security.
It benefits everyone at home, not just
your show firewall, router options).






. C Int t
A Wired controllers but no Ethernet 192.168.1.100 9%{}?
from house .D. =

I Use Raspberry Pi as router vialVi
A House WiFi spotty or WiFi only controllers
i Show network on its own \ARi router I

A Have a ton of pixels

I 1Gbps network can drive over 1M pixels at
20fps, 500k pixels at 40fps (using DDP)

10.1.1.1

10.1.1.2




‘Bandwidth




A FPS differences (frames per second)

A Protocol
differences

A Show bandwidth

A Bandwidth
comparisons




A How often your pixels animate
per second

A 20fps is default, 40fps is popular '/" - <

iad22RE 0ad Ga. 0 ,,fé%f

. 5>U-0U TPS

A Double the FSEQ size and AEEOUTPS
network bandwidth

early film 14 frames per second

sound film 24 frames per second




.~ "Protocol differences

A DDP (Distributed Display Protocol) ~ Bandwidth savings by protocol

I Up to 40.5% more
efficient than E1.31

A E1.31 (Streaming ACN)
I Auto (universe) Size Is
about 23.6% more
efficient than static size

m E1.31 static m E1.31 autosize m DDP



A Shows do not consume much bandwidth
I 10,000 pixel show (20 fps) can
consume:
A 16.1Mbps with E.131 static
A 12.3Mbps with E.131 auto size
A 9.58Mbps with DDP

I On a 100Mbps wired network, this is
only 9.5816.1% of network
bandwidth(1-2% of gigabit network)
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Bandwidth consumption for 10,000 pixel2Q FPS»n alGbpsnetwork
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A Gigabit switch: 1,000Mbps * Speed and

el consistency
A Wi-Fi 5 router 6,900Mbps* affected by
A Wi-Fi 6 router 9,600Mbps* TR
& portable
: . devices, RF
A 10,000 pixel show (DDP): ~ 9.58Mbps ~ f°Vies: =
A Streaming video: 8Mbps

A Amazon/Disney 4K video: 15Mb
A Online disc game console: -18Mb

DS
0S

A Streaming game console: 100Mb

0S (up to)



Bandwidth consumption for 10,000 pixels onl®0Mbps network

' Show bandwidth

Remaining bandwidth

>

m 10,000 pixel show (DDP) m Streaming video = Amazon/Disney 4K video

= Online game console = Streaming game console = Gigabit Ethernet remaining



Bandwidth consumption for 10,000 pixels onl&bps network

W Remaining

bandwidth

= 10,000 pixel show (DDP) m Streaming video = Amazon/Disney 4K video

= Online game console = Streaming game console = Gigabit Ethernet remaining



- Protocols
E1.31 vs DDF

S




E1.31 vs DDP

A E1.31 u1
i Pixel data (channels) divided into 2 Static
universes o

I Each universe holds 512 (:hannelg4

I Packet size limited to 512 bytes
A 100 universes = 100 packets AUTO

i Auto Size vs. Static universes 512




E1.31 vs DDP

A DDP DDP E1.31

I Absolute channel addressing
(no need for universes)

I Packets are larger (smaller
neaders, more room for data)

I Packet size up to 1,440 bytes
I 23.4% bandwidth savings




E1.31 vs DDP

E1.31 DDP
A Channels divided into A No need to
universes divide channels
A 512-byte packets A Up to 1,440byte
(many packets) packets (fewer packets)

A 72% efficiency A 94.9% efficiency



roving your
ome network
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i, | IT IO,'V?ng Your Home Network

A 1Gbps Ethernet switch (devices, to0)rRPB: 100Mbps

Falcon V3: 100Mbps
A DDP protocol on FPP and controllers

I If you must use E1.31, enable Universe
Auto Size

A Wi-Fi 5 or 6 router with MIMO

I Understand networking before getting e
Into enterprisemeshgear (Unify)  MU-MIMO

A Lower FPS from 40 to 20







OSI Model

/| ~ A Open Systems Interconnection Model
" A Finalized in 1980
A Seven layers




OSI Model

A OSI Layers

7.
. Presentation
. Session

. Transport

. Network

. Data Link
. Physical

RN W b 01T O

Application

xLights, web browser

Data format & encoding

Communication channels

TCReontroller Ul (stateful), UDP xLights data (stateless
Data packets, routing packets (router)

Network protocols, MAC address (switch)
Ethernet cable & card, \WAI radio



MAC & TCP/IP addresses
A MAC: Media Access Control

00-1B-63-84-45-E6

A Transmission Control
protocol / Internet Protocol

192.168.1.2




A MAC address

i Layer 2 of OSI moded ~/“===

&

" Physicahddressing e

' Stamped in each hardware device #c%

" Unique for every device on

network

AComputer, FPP, controller

APhone, Smart TV,
WI-Fi printer

00-1B- 63 84-45 E6

Device ID




A TCP/IP address

I Layer 4 of OSI model-:/

(transport) O Twy  192.168.1.2
I TCP= packet delivery
I IP=Logicalddressing

A Unique number for every device
using your network (X.X.X.X)

iL0UQa K2g RSOAO
ACOmputer’ FPP, Controller 192.168.1.2
A Phones Smart TV, Wi printer H ]

192.168.1.5

192.168.1.3

192.168.1.4



A9l OK YySUG2N] AY @é&2dzNJ K2YS
I Network address:

A First 3 numbers of IP address Host Address
A(x . x.xx)
i Host address: 192.168.l.2

A Last number unique for every
device on your network
(X.X.XX)

Netwoi'k Address



Switches
and Hubs




A Connects devices in a network to
each other, enabling them to talk by
exchanging data packets



Switches

1. [ SIFNya Fff RSOAOSaQ a!/

2. Initially floods data to all ports & devices

3. wSalLRZ2YyRAYI RSOAOSaAQ al/
al! wt ul of S¢

4. Later on, data sent
only to correct device

Switch

Ad[ SFNYysE Ff 2;




Al dzoa R2 y 21
I Show data Is sent to all
ports & devices always
I Waste of bandwidth
iLT A0Qa NBI f
iILT AlGQa wmnnafss
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how network

"/How to setup

A S




Connecting networks




