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About Audinate

"Headquartered in Sydney, Australia

"Network engineers first

=Develop Dante as 100% interoperable solution for all audio
manufacturers
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What we make
=Dante technology (all of it)

(] [ ] Dante Controller - Network View (3.5.6.1 Releasa)
| File Device View Help

7 m W o ma [ Master Clock: AV25-2-NET 7

Device Info  Clock Status  Network Status ~ Events

@Dante y Esg
o

__Filtar Tranemittare

Dante Virtual Soundcard

Licensing  About

=Development tools o chmr 3x3 B

ece S10p ) wute All Dante Via 10ms
Audio Sources. = Audio Destinations 1 s

* LOCHH RLOKI URVICES |1 5ourTe) en3
¥ Local Aucho Davices [2 destnatlons) -

=Software products: e |

LOWBQ 169.254.217.226 u

. R Enatie Dante i

=Dante Controller o = - ) @

=Dante Virtual Soundcard %= e

P S ———

"Hardware modules

) Manes

= Dante Via —

¥ Dante Devices |3 won

¥ Network

licast Bandwidth: 0 bps Event Log: | | Clock Status Monitor: ||

—

G 1-Dantelock < o

SOose BELYM-1I-0B0b18 =

#Ooe SupportWin10




@a@Dante....

*
* * *

¥~
»
e

The Dante Certification Program yilkud
. .CERTIFIED
=Course structure: N

= | evel 1: Introduction to Dante

= Level 2: Intermediate Dante
Concepts

=Certificate requires:
" Pass Level 1 online test
" Pass Level 2 online test
" Pass Level 2 in-person hands-on test




The Dante Certification Program yi Dot

. CERTIFIED
*Do your hands-on testing for Level 2 today at Sz

test stations

sAll attendees will receive an email within 24
hours detailing next steps if you wish to become
certified

=Both Levels 1 & 2 must be passed

"|f you are in Track 2, you will be able to pass the
Level 1 online test
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Level 2 Topics

=Switch Features =Dante redundancy

=Clocking options in Dante =Dante Virtual Soundcard
=sUnderstanding latency in =*Dante Via

networks sAES67 and Dante

=Dante Flows and Multicast =Converged networks and

=Creating backup devices Dante
with Dante names
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Managed vs. Unmanaged

MANAGED UNMANAGED

"More expensive =L ess expensive

"Many possible settings (and =Plug and play 100%

risks) =May not be appropriate in
=May be required in some some situations
conditions
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Common managed switch features
=Q0S

" Quality of Service
= Traffic prioritization

=*|GMP snooping
" Internet Group Management Protocol
" Multicast group membership
" Manages multicast traffic
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Common managed switch features

=VVLAN
=Virtual Local Area Network
=Segregates devices into groups connected to common switch
=" No traffic between groups

=RSTP
" Rapid Spanning Tree Protocol
" Prevents multiple network pathways from creating “loops”
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Switch features and Dante
=QoS

=No need in most Dante networks
= Useful in mixed traffic networks

= Useful in heavily loaded Dante networks (hundreds of channels
each link)

=*|GMP Snooping
*No need in most Dante networks
= Useful when a very large number of multicast channels
= Useful when using 100Mbps endpoints
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Switch features and Dante

=\VLANS
=" Administrative tool only!
= Useful only in coordination with IT managers

=RSTP
=\ery advanced feature for larger networks
= Useful only with deep knowledge of networking
= Useful only when absolutely necessary
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Switch features recommendations

=Start with features disabled

=*Do not change settings until there is a problem that the
feature may help

=Resist temptation to over-configure!

=|n most stand-alone Dante networks, features are not
required

"|ncorrect switch configurations are common cause of
problems
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How does Dante clocking work

=Dante handles clocking
automatically via election

="|EEE1588 PTP

sAll devices sync'd to Master

s "Each device has a clock

*New Clock Master elected as
needed




C

ock Masters
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=C

ock Master determined by

election

"Rig Election with “Preferred
Master” and “Enable Sync to
External” settings

=sUnderstanding the election
process

Preferred Enable Sync
Master To External

.. VOTE

For ME!

-
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Adjusting clocks

=Clock Status tab in Dante
Controller

File Device View Help

="Checkboxes for Preferred

Master and Enable Syncto =5

External S e ™




Clock Election

‘\

Preferred Master //
g
‘\
Enable Sync to
External

>
~N

Nothing checked
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Preferred Master

T SR — - "Any hardware device can be

s | made a “Preferred Master”

T S e e g = Avoids issues with changes in
Clock Master
"Choose device that is always
present in system

csmsnn s i e . WDON’ T PaNic! Dante will always
elect a Clock Master
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Using External Clocks

|II

="“Enable Sync to Externa
allows use of console (or
other) clock

=Configure in console ’T'i“#_T w[—*ﬁh hﬁh
*Enable in Dante Controller :;J
=Check “Preferred Master” — I

(30150 T — -
STATUS
FREQUENCY ~

= Mismatch may result in pops [l
and C“CkS EMEHASIS e e e
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External clock best practices

=|f using an external clock, configure in both device and
Dante Controller (Enable Sync to External)

"Never have more than one device using Enable Sync to
External

=Always check Preferred Master on the device using Enable
Sync to External

=sSymptom: clicks and pops



Clock Status Monitoring
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"Passive: always on
= Clock Master changes only

=Active: select in toolbar to
turn on

= Looks for instability

= Useful for troubleshooting
external clocks

= Accumulates data over time

= Displays spread of clock
frequency
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About latency — a refresher

=Audio signal delay in a
system

*"Transport and processing

="Mainly a problem when we
hear delayed and un-delayed
signal simultaneously

=Air travel 1ft = Imsec

="Problem for legacy
networking systems (VolP)
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Setting and monitoring latency

=Double click any device in

o B E < 3B Venu360 B ?

° ]
Receive  Transmit  Status  Latency Network Config  AES67 Config rO l |t I l Ig VI eW to O p e l | t | l e

rRename Device

FOH-mixer Apply D ° V °
Press ESC to cancel editing. Names must not begin or end with - (dash). e V I C e I e W
rSample Rate
Sample Rate: Pull-up/down: ° ° °
This device does not support This device does not support .
Sample Rate configuration. Pull-up/down configuration.
rEncoding Clocking

Preferred Encoding: Unicast Delay Requests:  Disabled E t a b
This device does not support

Preferred Encoding configuration.

rDevice Latency
Current latency: 1 msec

o — =*Monitor latency in Latency

250 usec  Gigabit network with three switches
500 usec  Gigabit network with five switches

© 1msec Gigabit network with ten switches or gigabit network with 100Mbps leaf nodes t ; l b
2 msec Gigabit network with 100Mbps leaf nodes

5 msec Safe value

rReset Device

Reboot Clear Config
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Latency in Dante

®*100% deterministic — always well-defined

=Default Dante latency 1ms — suitable for large networks

= Adjustable to suit needs
.Minimum 15()“5 -rDevice Latency

" Maximum 5ms Current latency: 1 msec
Latency Maximum Network Size
: 150 usec Gigabit network with one switch
|
Set pe r DeVI ce ) 250usec Gigabit network with three switches

500 usec Gigabit network with five switches
© 1msec Gigabit network with ten switches or gigabit network with 100Mbps leaf nodes
) 2 msec Gigabit network with 100Mbps leaf nodes

5 msec Safe value
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Switch hops and minimum latency

=Data passing from switch to switch is a “hop” with delay At

=Rarely an issue with gigabit switches!
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Latency - lower bounds

=|f only 1 switch hop, Dante
latency can be set to 150us

-Device Latency

" 3 SWItCh hopsl ZSOHS Current latency: 1 msec
. tenc aximum Network Size
U 10 SWltCh h O pS’ IflSO u);ec h(:igabit n:twork \:'ith one switch
250 usec Gigabit network with three switches
1 ms ( Da nte d efa U It) ) 500 usec Gigabit network with five switches
. © 1msec Gigabit network with ten switches or gigabit networ

- S| m p | eru |€Z Da nte |ate ncy 2 msec Gigabit network with 100Mbps leaf nodes

settings must be larger than >msec  Safevalue

network latency



Monitoring latency — good example

=Visualize latency in Latency
Tab of Device View

Stagebox2 @ 1 msec

1000
Setting:

sExample:
=3 switch hops ——

" Ims latency setting

Peak:
645 usec

Average:
402 usec

Late:

100

sAll packets safely inside .
window

0 Latency 0.5 1



@Dante'.....
Monitoring latency — bad example

sExample:
Stagebox1 @ 250 usec

1000

= 250us latency setting

= Some packets are dangerously

close to the edge of the window
0 —| C—So|ytions:

100

Cavnk

= |ncrease latency

" Improve network performance
0 Llatency 125 250 (QOS, etC.)

= Replace faulty equipment
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Unicast and Multicast

UNICAST MULTICAST

="One to one traffic ="One to many traffic
=”Private conversation” — ="“Public announcement” —
data sent uniquely from messages sent to everybody
transmitter to each receiver on the network

=Data duplicated for each =Data sent at once to all
receiver receivers
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Unicast and Multicast

UNICAST MULTICAST

Receiver

Receiver

Sender = Switch Receiver

Sender Switch Receiver

Receiver

Receiver

1 data stream per receiver 1 data stream for all receivers
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Differences: Broadcast and Multicast

*"|If unmanaged, both send data to all members of a LAN

=" Multicast traffic can be organized to send data only to
requesters (receivers)

=Organization of receiving groups is done with managed
switch

="|GMP Snooping — traffic only goes to requesters
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Do | need to control multicast?

=*On gigabit networks, multicast traffic is unlikely to be a
problem

=Consider: 64 channels of multicast (that’s a lot) is less than
100mbits/sec of traffic

=Use multicast selectively

="Improper IGMP setup worse than none at all!
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Dante and Unicast Flows

"Default audio transport is
unicast

=One-to-one traffic

=" More receivers -> more traffic

"Each unique receiver gets its

8 8 channels -> 2 flows
own flow(s)

=Most devices have 32 flows
available
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Dante and Unicast Flows

8 channels each -> 2 flows each -> 4 flows 8 channels each -> 2 flows each -> 16 flows
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Dante and Multicast Flows

=*Multicast solves “fan out”
condition

=Up to 8 audio channelsin 1
multicast flow

=Configured in Dante
Controller

8 channels -> 1 multicast flow
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Configuring multicast flows

. . @ Create Multicast Flow Ex
="Open Device View .
=Click “Create Multicast ...;‘ .
Flow” button in toolbar —— =
"Choose up to 8 channels for -
a single multicast flow
"You may create more o, :
multicast flows if needed
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Summary

"Dante uses unicast by default

"Dante audio is packaged into multi-channel flows
*Number of flows is limited (typical 32)

"Each receiver requires at least 1 flow

" Multicast sends data to all devices

" Multicast is useful for conserving flows in one-to-many
situations

"Explicit management of multicast often not necessary
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Naming Dante Devices
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=All Dante devices have
editable names

"*Name devices to make
system easy to understand

=Channel labels help in busy
environments

=*Name first, then route

- Dante Receivers

A
L+
7]

OO OO OO o000
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Channel labels

=Use Device View

— =l abels can be applied to any
ey R o C hannels

Kick
Snare

Drum-0OH

o | =Makes it easy for volunteers
\ Guitarl I °
~ or newbies to use system

Keys
Guitar2

sSoftware version of masking
S W tape @
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Creating backup devices using names

="Dante uses names to create subscriptions

=Use this to create backup devices for critical gear

*Name primary and backup devices identically
*\When the primary device fails, connect backup device to network
=Subscriptions are automatically re-established using names
"Channel labels have no effect
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What is Device Lock?

"Prevents tampering with Dante routes and settings

=sRequires Dante Controller 3.10 and firmware update for
hardware

sSupported in Dante Virtual Soundcard and Dante Via

=Only affects devices as seen through
network interface
" Changes from inside products are not locked




@a@Dante....

Enabling Device Lock

="Check to see which devices

O Lock Device

AA-BROOKLYN-DEMO is Unlocked. support locki Ng

Select a 4-digit PIN lock the device. . . .

e Confirm =Click Lock button in Device
' PIN:

View or check Device lock P
checkbox in Device Info “‘

Locking this device will:

® Prevent changes to the device configuration
® Prevent subscription changes to receiving channels

@ Prevent additional subscriptions to this device that .Select PI N |n d |a |Og bOX

were not present when it was locked (unicast only)

Lock Cancel N DOne
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Working with Device Lock

®| ocked devices have a lock @aDante ) m
icon in the name bar ‘FilterTransmitters g ggg %
=\When a locked channel is prerfeser £ 3 3
selected, highlight is red 5
=]
= Attempts to change routes Bobante Receivers 1
result in no action e — .
Analog R o “u
Digital R & |
05 & B &
06 & B &
07 & || &
08 & [ | &
+ Richards-MacBook-Pro & [ |
[+/SoundTube [ |
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Unlocking a device

="0Open Device View

@ Unlock Device . " ” |
DANTE-AES-DEMO is Locked. .CI ICk LOCk bUtton E
Enter the 4-digit PIN set previously to unlock the device. m E nte r Pl N i n d i a |Og bOX

o PIN Unlock

Forgot PIN .Un|OCk dEVice

To reset the PIN, the device must first

be isolated from the Dante network. Reset u O | d Pl N iS fo rgOtte n

Wisit the help file for more information.

Cancel =Yes, there is a recovery
N
scheme!
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Device Lock in mixed environments

"Best when both Transmitter and Receiver support feature
" Lock both for maximum security

=A Locked Receiver prevents changes to its subscriptions

=A Locked Transmitter can prevent transmitting to other
devices only

=| ockable and unlockable devices can be mixed
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Dante Presets

* Dante network configuration can

@ & BH Presets
be saved in a local file 38 - B (0 CE :
*Preset may include device names
and roles
. . . @
*Quickly reconfigure a Dante i ssem

system to a known state
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Capturing a preset

;,ect : Dante Controller - Save Preset H CI iC k th e ISave P reset’

evice to be included in this preset file Select parameters to be included in this preset file

rDevices Parameters ° °

o stoor oo button in the main toolbar W

DANTE-AES-DEMO Redundancy Configuration el
Switch VLAN

5 ot s ok et =Select devices that you wish

Sample Rate Pullup o .

B s to include in the preset
Device Latency
mertce s e sSelect parameters to save
Tx Channel Labels
Tx Flows

=Save the file in any local

Rx Channel Subscriptions

folder on your computer




@a@Dante....

Deploying a preset
"Choose “Load preset” |gg

sSelect preset file e - N -
p Device parameters Device Roles in this preset Devices on the network Do you care about these issues?

to be updated

rPreset Elements ——————— rPreset Roles ————  Target Devices rlssues
[2] AA-BROOKLYN-DEMO AA-BROOKLYN-DEMO — AA-BROOKLYN-DEMO [
Name [Z] Brets-MacBook-Air Brers-MacBook-Alr = Bretts-MacBook-Alr [1]

[ | ‘ h e( : k e I e m e nts Reduncancy Configuration | |I-] DANTE-AES-DEMO DANTE-AES-DEMO — DANTE-AES-DEMO []
] soundTube SoundTube = SoundTube [

Switch VLAN
) ,c o [] supportPCle FPCle — SupportPCle [
Preferred Master [] supportwin1o nl0 = Supportwinlo [

to a I n a m e S External Word Clock Setting | |l Venu3g0 Venui6n = Venu360 [
’ Sample Rate Pullup

Sample Rate

sample rates, etc.

HaRemote Bridge Mode

Interface IPv4 Addresses

Tx Channel Labels

. A I Tx Flows
Rx Channel Names

Rx Channel Subscriptions

All None Select All Select None

Ok Cancel
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What is Dante Redundancy?

=Create two physically independent networks using Primary
and Secondary Dante ports

=|f either network fails, other is used without interruption
=*No clicks or pops
"Completely automatic setup DEPARTMENT OF

*For mission critical systems REDUNDANCY

DEPARTMENT
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Setting up redundancy

sSetup Primary network first

sSeparate set of cables &
switches connected to
Secondary ports

*No other interaction
"~ required

="0OK if not all devices
supported
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Redundancy and Dante Controller

=Dante Controller can be

R @® Configure Dante Interfaces
connected to both Primary S e et et e ot Convelle
a n d SECO n d a ry i nte rfa Ces Use shared Dante interface

en3 B

IF: 169.254.191.213
L MAC: BC:4D:E9:BF:C6:EA

.Control iS passed frOm One Primary Interface:
network to the other

MINHR  tone E
Secondary Interface: IP: No Address
. N . | MAC: PO:Q0:00:00:00:00
5|f Primary fails, Dante

Controller can be connected
to Secondary

Ok
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What is Dante Virtual Soundcard?

=Software for Mac or PC

| NON Dante Virtual Soundcard

- Be h aves I i ke h a rd Wa re Licensing  About
SO u n d Ca rd Audio Channels: 8 x 8

Dante Latency: 10 ms E
'COnneCtS tO Da nte HEtWO rk Network Interface:  en3 2

Network Status: 1Gbps
=Record and o | ayout up to 64 IP Address: 169.254.217.226
channels with your favorite @Dante’ ot | 3
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Setting up Dante Virtual Soundcard

sStart or Stop the service

. [ NON ) Dante Virtual Soundcard
" Must be stopped to adjust
Licensin g About

sAudio channels 2x2 — 64x64 ————weorme> 55
__Dantalateady: 10 ms 2

="Latency —4ms —10ms Network Interfacgy. en3 [
==Network Status: 1Gbps
lChoose network |nterface - IP Address: 169.254.217.226

@Dante C o o)
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Dante Virtual Soundcard in Windows

ﬁ Dante Virtual Soundcard

Settings Licensing Device Lock About

Audio Channels: 16 = 16
Dante Latency: | 6ms

MNetwork Interface: | Ethernet

Network Status:  1Gbps

@aDante

Audio Inte Options

L

IP Address: 192.168.128.50

=*Choice of WDM or ASIO
drivers

="AS|O common in
professional audio
applications

*"\WDM common in consumer
audio products
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Dante Virtual Soundcard in Windows
=\WDM drivers 16x16 e "

Playback Recording Sounds Communications

C h a n n e I S O n Iy Select a recording device below to modify its settings:

eceive 1-2
ante Virtual Soundcard
eady

<
%]
sl

*"\WWDM channels presented
by Windows as stereo stems

-
LA
)

eceive 3-4
ante Virtual Soundcard
eady

-
[
)

eceive 5-6
ante Virtual Soundcard
eady

<
LA
sl

eceive 7-8
ante Virtual Soundcard
eady

"Each stem appears as a
stereo “device” in Windows
Sound settings

VS Receive 9-10
ante Virtual Soundcard
eady

DVS Receive 11-12
L e N I e e |

Y F "y "y o
=
c
m oo g oo oo a pEa R | oo a
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Dante Virtual Soundcard in OSX

=0On OS X, Dante Virtual _
Soundcard appears as a
regular Core Audio device

=Works with both pro and
consumer applications i

Input level:

Dante Virtual Soundcard

"Can be made default sound
. Output volume: () ) [ Mute
device A
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C\ocklng Dante Vlrtua\ Soundcard

e sl - 8- =Dante Virtual Soundcard
o does not contain a clock

eSS EEE SN EE

................................

"Computer must be
= connected to a network with
Dante-enabled hardware or

. another computer running
Dante Via

——

L persevia

L
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Connecting to a DAW
=Start DVS

"DVS will appear as audio

device on computer
*Mac — Core Audio
*Win — ASIO or WDM

sSelect as device in DAW
preferences

/O Buffer Size: 256
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Subscribing channels

=Open Dante Controller

T e ~ ®"Computer appears as Dante
o | 1] device
P s Eg; § 5 %3 i
e 1 =Subscribe channels to Dante
Y g 2 *Fo N devices on network
03 &
z ¢ =Record/Playout
06 LV
07 V] ° o
§  Ce— & sAdjust sample rate in Dante

~SoundTube | ssmme== Controller like other devices
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What is Dante Via?

=Software for Mac or PC

=Connect any connected audio device to Dante network
="Connect any audio application to Dante network

=*Drag and drop to create novel audio routes on computer

Dante Via
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About Dante Via

=sShare some technology with Dante Virtual Soundcard

=Dante Controller and Dante Virtual Soundcard cannot run
on the same computer at the same time!
*They will prevent each other from running simultaneously.

=Dante Via provides its own clock — no hardware devices
required!

" Allows creation of “Dante Via only” networks, 100% software-
based
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Dante Via: Extending USB I/O

=Connect USB I/O

=l aunch Dante Via
= USB I/O discovered

=Check “Enable Dante”

="0On second computer running
Dante Via, USB |/O appears

= Also in Dante Controller

=Drag USB I/O to destination in
Dante Via )
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Dante Via: Audio application on Dante

=Start audio application, such
as ifunes

="iTunes is auto-discovered

=Select “Enable Dante” for
ITunes

=iTunes appears as labeled
> channels in Dante Controller
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Dante Via: Monitoring channels

=“Enable Dante” for your
headphone jack (built-in
output)

"Headphone jack appears in
Dante Controller

="Route any Dante channels
directly to headphones
without disturbing audio
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s AES67/?

=Standarc

that defines means of basic audio connectivity

between different audio networks

"Not intended to be a stand-alone solution. Does not specify:
= Consistent means of discovery AUDIO

1

= Control of devices
" Redundancy

=A “tie line” between disparate networks

&
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AES6/ In Dante

=3"d party AES67 devices must support discovery via SAP

=*Only transmitter channels of AES67 devices are shown
=Receivers are configured in manufacturer’s software

" Multicast transmission only, up to 8 channels per stream
=48kHz/24-bit only

"1ms packet time only

*"Manual entry of channel stream address prefixes required
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AES67 in Dante Controller
"AES67 Config tab

- ode
ABOTM "Enable AES67
Current: Enabled . .
New: | Enabled [ " Multicast Address Prefix
"Prefixes must match
-Tx Multicast Address Prefix l3rd pa rty tOOIS reqUIred to
Cdudrrent Pre:ix: 239.6 8. XXX.XXX S COangU re non_Da nte deV|Ces
New Address Prefix: et




AES67 in Dante Controller

"Device View -> Create R
Multicast Flow

Select one or more transmit channels to be placed in multicast flows

"Check “AES67 Flow” —_—

o 5
. | | Digital L
=Assign up to 8 channels per *

“channels to b |
flow

. AES67 Flow

/
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AES67/ in Dante Controller
- =Devices with AES67 flows
1111 ° . .
w B LETGE appear as Transmitter with
= T o8 1 9 =
£ fzg9” ¢ blue text
EEgz=i §s . .
402k g ="Devices appear twice:
,’_ﬁ' ; SHCEN regular Dante & AES67
2 e vVersions
é § =3 party receivers must be
g configured in 3™ party

software
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What is a converged network?

"One that combines all functions for a facility
= Audio
= Lighting control
"|nternet
=File transfers
=Server communications

=Dante fully compatible with all standard IP technology
=Cooperation with IT is critical to implement
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Communication with IT

"Audinate has key 1-page doc, “So you’re adding Dante”

=Discuss with IT BEFORE adding Dante to an existing network
sAccommodations are not difficult for experienced IT
=Several options

=Keep expansion in mind



Thank you
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