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AUDIO OVER IP

Configuring Audio Over IP
Networks (ET-2001)

Introduction

Wheatstone’s AolP technology allows you to transport audio over an
Ethernet network. PC audio source signals may be defined and routed to any
control surface fader or directly to analog or digital outputs without using
sound cards. Audio signals wired to the Bridge or Wheatnet system may also
be routed to any PC over Ethernet for monitoring or recording on any PC
configured to playback multicast streams. Setting up an AolP network
requires that the different pieces of the puzzle be assembled and configured
correctly:

Hardware
« ET-2001 card installed in a Bridge or Satellite cage, |P address defined.
« Ethernet switch selection- Large systems must use a managed switch
configured correctly.
« PC’s with full duplex 100Mbps NIC.
« USB Security dongle installed on each PC.

Software

* Wheatstone IPAud WDM driver installed and configured on each PC.

* Your audio automation or editing PC configured to use the IPAud driver
to play out AolP streams onto the network.

* Your audio automation or editing PC configured to playback AolP
streams from the network using any 3rd party plug-in supporting
multicast streams.

 Creating AolP signals in XPoint for routing.

Using this Documentation

While the AolP system is not complicated to use, several configuration
steps must be strictly adhered to in order to get the system working. The
following list explains the documentation sections and what they accomplish:

* AolP Theory - Explains the theory of operation and system require-
ments.

* HP Procurve Configuration - explains how to configure the HP Procurve
2600 Ethernet switch for AolP applications.

* IPAud Driver Setup Instructions- how to install IPAud WDM driver on a
PC.

* USB Security dongle - how and when to install it.

* Creating AolP Signals in XPoint - describes by example how to create
AolP signals in XPoint so they are available to any control surface or
audio i/o in your system.

* ET-2001 Hardware description for Wheatnet and Bridge systems.

* IP Addressing - details IP addressing schemes and using WsNetServer
to configure the ET-2001 card’s IP address.

* Troubleshooting AolP Problems - list common problems and possible
solutions.

page 2
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Section 1 - Theory of Operation

This section documents the theory of operation behind Wheatstone’s
Audio-over-IP (AolP) capability, from a networking perspective. Itthen goes
on to describe the supported default configuration of an HP Procurve™ 2600
series Ethernet switch, which is the recommended device to use for anything
other than a minimum configuration.

Like many computer network devices, the HP Procurve 2600 series
switches are very configurable and very powerful. The features discussed
here are the ones required to support Wheatstone AolP devices. Additional
features may be required for a given network configuration. If additional
features are required, or if a different type of network switch is to be used at
asite, please consultyour local IT department, or local IT professional. Many
other configurations will work with AolP; however, this document describes
the recommended and supported configuration.

Wheatstone’s AolP capability transports streams of studio quality 24-bit
stereo audio at a sampling rate of either 44.1 kHz or 48 kHz across a 100 Mbps
full duplex Ethernet interface using multicast UDP packets (see RFC 1112,
“Host Extensions for IP Multicasting”). Each stream of stereo data requires
approximately 2.5 Mbps of bandwidth, including all network and protocol
overhead. Within the Wheatstone Advanced Cross-point Switch (AdvXP),
one or more “Ethernet Transport” (ET) cards can receive and send AolP data
seamlessly, completely integrated with the hundreds or thousands of other
signals in a typical AdvXP installation. By installing Wheatstone IpAud
WDM drivers on a host Windows™ 2000 or XP*P@ny application that & Now that the PC also

requires a NIC with full

makes use of a sound card with a WDM driver may send and receive a 401100 Mbps Ethernet
abilities. It must also

data directly over the AolP network. The IpAud drivers essentially 00K liIKE’C.'3 Tuicast table
a sound card to Windows, but redirect the normal line-out and line-in sowickt least 16 enries.
arly al caras cur-

card interfaces to and from the AolP network. No digital-to-analog convéjn-tIy broduced have

sion is performed, and the PC needn’t even have a sound card installechese features; however,
we have come across

The format of the audio datais RTP (see RFC 3550, “A Transport Protos®l cards that did not
for Real-Time Applications”), using the 24-bit linear audio payload type (F¥ o orond Lintars
described in RFC 3190). There are also multicast data channels to suppottat lost data when-
configuration and status of all attached AolP devices, and to synchroniz&&lbeeoing rom A
devices to the AdvXP system clock (“Metronome” packets). All Aolﬁ'uIticast group. §ee ttﬂe
devices use Multicast IP addresses in the “Administratively Scoped MultiGg# drivers for complete
Space — Organization Local Scope”, per RFC 2365 (these addresses are A tfyem requirements.
range 239.192.0.0/14). Generally, routers will not forward multicast packets
in this range. Therefore, they will not be visible outside the local subnet (and

certainly not visible on the Internet).

The multicast groups and ports used by Wheatstone’s AolP devices are as
follows:

WORD ol1]213]4]5]6]7 18[9 Jrioj11]12[13l14]15]16]17[18]1920]21 22324252627 p8]29[30]31
IP ADDRESS NETWORK = 239.192.0.0/14 SYS [TYPE ID (O - 16383)
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The variable fields in the address are determined as follows:

FIELD VALUE NOTES
NETWORK OXEFCO Fixed to the 239.192.0.0/14 subnet
SYS 0-3 System ID (default: 0)
TYPE 0-3 0 = System message (type based on ID)

1 = Reserved

2 = Command (to specified ID)
3 = Audio data (from source ID)
ID 0-16383 If Type 0: Message ID

0 = Metronome

1 = Status/Request from IpAud
If Type 2: ID of command destination

0 - 8191 = IpAud driver ID

8192 - 16383 modulo 16 = ET card base ID
If Type 3: ID of audio source

0 - 8191 = IpAud driver ID

8192 - 16383 = ET card ID

The following table summarizes the IP addresses, the source, and the ports used
by the messages:

MESSAGE TYPE VALUE NOTES PORT
AUDIO DATA IpAud, ET 239.192.192.0 - 239.195.255.255 50100
METRONOME PACKETS Master ET 239.192.0.0 - 239.195.0.0 51000
SWITCHING COMMANDS AdvXP 239.192.128.0 - 239.195.191.255 50101
DRIVER STATUS/REQUEST IpAud 239.192.0.1 - 239.195.0.1 50101

Each ET card may send and receive 16 stereo streams simultaneously. This uses
more than 40% of the theoretical bandwidth on the network link. An individual PC
may have up to 8 instances of the IpAud drivers installed, which provides 8
simultaneous stereo inputs and outputs, accounting for 20% of the available link
bandwidth. Remember, all AolP devices and network equipment must be atleast 100
Mbps, and must operate in full duplex (which eliminates network collisions).

Eliminating collisions means that UDP data can be received without loss, so long
asthereis enough link bandwidth to transport all the data. As seen above, one ET card
communicating with two fully populated PC’s will use up nearly half of the available
bandwidth, in both directions of the full duplex link. For a simple configuration such
as this, a small, unmanaged, network switch may be employed since there is no
possibility of overwhelming the network.

But what if there are many PC’s, and multiple ET cards? What if it is desirable
to connect an office network that adds an unknown overhead of additional data?
What if slower devices (e.g. print servers) that cannot tolerate 40 Mbps of data are
on the same network?

Thisis where a managed switch, such as the HP Procurve 2600 series comes into
play. These switches make use of IGMP, a protocol that allows users of multicast
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data to subscribe (and unsubscribe) to multicast streams. All Wheatstone AolP
devices make use of IGMP protocol. The HP Procurve can be configured to be the
“IGMP Requestor” for a given network. In thisrole, it will query all devices for their
current subscriptions, and keep track of which switch ports need which data
delivered.

Since no AolP device will source more data than can be carried by a 100 Mbps
link, and no device will subscribe to more data than can be carried on the link, any
port can handle either a single ET, or up to two fully populated AolP-capable PC’s,
without overflowing the available bandwidth due to AolP multicast traffic alone.

In addition, ports without devices requesting multicast data will never be sentany.
As an added precaution, the default Procurve configuration described below defines
certain ports where multicast data is blocked, preventing all possibility of over-
whelming slower equipment (or equipment on a hub or other shared network device).

Butwhat happens if other non-AolP data is on the network? How is the bandwidth
required for the AolP data maintained (guaranteeing the quality of audio data)? The
Procurve combined with Wheatstone AolP technology has this covered as well. The
Procurve honors the relatively new 802.1p QoS setting. This “quality of service”
indicator is used to prioritize network traffic. The intent of this feature was to deliver
real-time streams of data for applications such as Voice-over-IP telephones, which
makes it a perfect fit for AolP technology as well. All the normal traffic in an office
environment has a default (low) priority. This data is moved from port-to-port within
the Procurve as the bandwidth on each individual port allows. The AolP data is sent
at a higher priority, so it gets first call for available bandwidth. Therefore, even if a
large amount of additional data is added to the network, the audio will still get
through, without delays and without dropouts.

In summary, when building a network for AolP, there are several requirements.
First, all AolP-capable devices must be attached to 100 Mbps, full duplex network
links to provide sufficient bandwidth and eliminate collisions. Secondly, bandwidth
must be managed. In small systems, this may be accomplished by simply keeping the
total of all available audio sources below the maximum usable network bandwidth
(which we recommend to be less than 50% of total theoretical bandwidth). In large
systems, a managed switch with an integral IGMP requestor is required, combined
with keeping the total of all available audio sources below the maximum usable
network bandwidtiper porton the switch. We recommend attaching AolP-capable
devices directly to the Procurve (multiple Procurves can be cascaded for very large
systems).

Finally, the AolP data must be protected from other network data, via the QoS
prioritization scheme. Note that the AolP devices make use of the TOS precedence
field in the IP header to indicate the relative priority of each IP packet. Normal
network traffic has a precedence of 0. The HP Procurve Switch is then configured to
use the IP TOS precedence field to map to an 802.1p QoS value, which the switch
honors for all forwarded data. If a network switch other than the Procurve is used, it
must also support this TOS precedence to QoS priority mapping feature.

Many advanced network configurations can be realized while still providing a
reliable interface for AolP data as long as the requirements above are maintained. For
most configurations, the basic HP Procurve configuration described below will be
quite sufficient. If not, please consult your local IT department, or local IT profes-
sional to design a network infrastructure that meets your needs while supporting the
AoIP requirements.
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Section 2 - Choosing an Ethernet Switch

As described in the previous section, AolP will work with a minimum
number of AolP devices on a small dedicated LAN using an unmanaged
switch. If you plan on connecting the AolP LAN to more than just a couple
of PC’s, or perhaps AolP data will reside on a LAN with office network
traffic, than a managed IGMP compliant switch is required. Wheatstone
recommends and supports configurations that use the HP Procurve 2600
switch. You may choose another vendor's Ethernet switch; however,
Wheatstone may be unable to support that 3rd party switch should problems
arise.

Supported Configuration

This section documents the basic HP Procurve™ 2600 series network
switch configuration that is recommended and supported for most AolP
installations. The following steps start from a factory default configuration,
and assume a PC with an RS-232 serial connection to the Procurve is being
used to configure the switch.

First, if you are unsure whether or not the switch is set to factory defaults
execute the factory default reset:

1. Using pointed objects, simultaneously press both the Reset and Clear
buttons on the front of the switch.

2. Continue to press the Clear button while releasing the Reset button.
3. When the Self Test LED begins to flash, release the Clear button.

The switch will then complete its self-test and begin operating with the
configuration restored to the factory default settings.

The rest of this procedure assumes you are using HyperTerminal as your
terminal emulator. If you use a different terminal emulator, you may need
to adapt this procedure to the operation of your particular emulator.

1. Start the terminal emulator program.
2. Ensure that the terminal program is configured as follows:
* Baud rate: 115200
* No parity
» 8 Bits
1 stop bit
* No flow control
» Terminal emulation set to ANSI

AolP / Nov 2006
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3. Use the Reset button to reset the switch. Wait for the switch’s self-test to
complete, press <RETURN> several times, and the following prompt should then
appear in the terminal emulator:

&P - HyperTerminal g@

File Edit Wiew Call Transfer Help

D@ & 3 08 o

HP J&899A ProCurve Switch 2650
Firmware revision H.08.60

Copyright (C) 1991-2005 Hewlett-Packard Co. All Rights Reserved.
RESTRICTED RIGHTS LEGEND
Use, duplication, or disclosure by the Government is subject to restrictions

as set forth in subdivision (b} (3) (ii) of the Rights in Technical Data and
Computer Software clause at 52.227-7013.

HEWLETT-PACKARD COMPANY, 3608 Hanover St., Palo Alto, CA 943063

Press any key to continue

(Cannected 0:00:47 ANST 115200 8-M-1

Note that the firmware revision shown in the preceding screen must be H.08.60
or greater... if not, follow instructions in the Procurve 2600 series manual to update
the software.

Next, press <RETURN> and respond to the prompt as follows:

&P - HyperTerminal g@

File Edit Wiew Call Transfer Help

D =3 08

HP ProCurve Switch 2650H setup

(Cannected 0:01:25 ANST 115200 8-M-1
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This will display the following menu to perform most of the basic switch
configuration:

Fill in the fields on this screen as follows:

&P - HyperTerminal g@

File Edit Wiew Call Transfer Help

D@ & 3 08 o

HP ProCurve Switch 2650
Switch Setup

System Name : lheatstone AoIP Switch

System Contact : Wheatstone Corp.

Manager Password : Confirm Password :

Logon Default : CLI Time Zone [B] : @

Community Name : RAoIP Spanning Tree Enabled [Nol : Yes

Default Gateway : 192.168.0.1
Time Sync Hethod [Nonel : TIMEP
TimeP Mode [Disabled] : Disabled

IP Config [DHCP/Bootpl : Manual
IP Address : 192.168.0.25
Subnet Mask : 255.255.255.8
Proxy ARP [Nol : HNo

Actions—>  Cancel Edit Help
Fxit setup and save changes.

Use arrow keys to change action selection and <Enter> to execute action.

(Cannected 0:05:38 ANST 115200 8-M-1

» System Name / System Contact: These fields are free text and can be filled
in as desired.

* Manager Password / Confirm Password: Set these fields if a password is
desired to protect the switch configuration.

* Logon Default: Leave at CLI (Command Line Interface).
e Time Zone: Can be left at zero.

e Community Name: The name of the SNMP community to which this
switch will belong. Can be set to “AolP” or any other community desired.

» Spanning Tree Enabled: Recommended to be enabled. Allows the switch
to communicate with other network devices to support redundant links
and prevent network loops.

e Default Gateway: Set to the IP address of the gateway on the local network
to which the Procurve will be attached.

* Time Sync Method / TIMEP Mode: May leave the method as TIMEP and
mode as disabled. Nothing in AolP requires an accurate time-of-day
clock in the Procurve. If accurate time-of-day is desired (perhaps for use
in interpreting Procurve log files), set the fields to appropriate values for
your network.

* IP Config: The Procurve must be allocated an IP address since it will be an
IGMP requestor for its subnet. We recommend a fixed, manual IP address
selection (“Manual”) although BOOTP or DHCP may also be employed.

e [P Address / Subnet Mask: Set to an available permanent address on your
network.

* Proxy ARP: Leave set to “NO”.
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Once these changes are complete, select the “Save” option to commit
them to the switch’s memory.

Finally, two additional configurations are made. First, choose to set aside
as many ports as required for non-AolP devices. By default, we reserve the
last 1/3 of the 10/100 switch ports for non-AolP devices. These will be
blocked from receiving multicast packets from the other ports on the switch.
Secondly, the Procurve must be configured to map IP precedence to QoS
values.

The following screen shows these two actions, followed by a command
to commit all changes to the switch’s FLASH memory. Note that the number
of ports where multicast data is blocked may vary in the “vlan 1 ip igmp
block” command depending on the size of the switch and local requirements.

&P - HyperTerminal g@

File Edit Wiew Call Transfer Help

0w &3 {0

[

Hheatstone AoIP Switch# config e
Hheatstone AoIP Switch{config)#t vlan 1 ip igmp block 33-48
Hheatstone AoIP Switch{config)# aos type-of-service ip-precedence

Hheatstone AoIP Switch{config)# write memory
Hheatstone AoIP Switch{config)#

(Cannected 0:06:19 ANST 115200 8-M-1

Once these steps are complete, verify the changes by using a web browser
(on a machine connected to the Procurve). Enter http://xx.xx.xx.xx, where
the x’s correspond to the IP address assigned to the Procurve during
configuration. The screen in the following figure should appear. If not, check
connedctivity to the switch, verify that the PC is configured on the same subnet
as the Procurve (or has a gateway specified that can reach the Procurve), and
go back to the configuration screens to verify the information entered.
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&1 Wheatstone AolP Switch - HP J4899A ProCurve Switch 2650 - Microsoft Internet Explorer |=%)
File Edit ' Wiew Favorites Tools Help

Adhess (] hitpif152.168.0.25]

ME-
Non-Critical ("l) [?

Canfiguration Security,; Diagnostics SUppor:

EE R | co Couers

[ox] Port Utilization Legand
% Unicast Rx or All Tx
[ % Hon-Unicast Pids R
I % Error Packets Rz
@Port Connected
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 390 40 41 42
o @ Pot Not Conneoted
B

©OOOOGOOEOOO000000EDOEE00000000000 7T

| Date i Time \ Description
wo Loss of link Aug 10, 2005 2:27:47 PM Lost connection to multiple devices on part: 50

[__openEvent ][ Acknowlzdge Selected Events | [ Dalete Selected Events

&) Applet list started B Internet

The preceding is the default screen displayed when you first connect to the
Procurve via its web interface. Select the “Identity” tab, and a screen similar to
the following should appear. Verify that all fields displayed are consistent with
those entered during configuration:

#)Wheatstone AolP Switch - HP J4399A ProCurve Switch 2650 - Microsoft Internet Explarer |=<|
P Fle Edt Yew |Favortes Tods Help

&] http://192.168.0.25/ M Go
& Wheatstone AolP Switch - Status: Non-Critical
H

: fddress

Identity Status Ganfiguration Security’ Diagnostics.

System Name: YWheatstone AolP Switch
System Location:
System Contact: Wyheatstone Corp
System Up-Time: 12 minutes, 13 seconds

Product: HP J4895A ProCurve Switch 2650
Version: HOB .60, ROM H.0B.02

IP Address: 1921680 25

Server: http: A hp

€] Applet list started © Intermet

page 10
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Finally, selectthe “Diagnostics” tab and press the “Configuration Report”
button. This will display a screen showing all switch configuration items that
were changed from their factory default values. Following the recommended
entries listed previously, this screen should look like the following figure.

=]
@ Wheatstone AolP Switch - HP J4899A ProCurve Switch 2650 - Microsoft Internet Explorer uLg_]ﬁ
: Fle Edt View |Favares Took Help f
¢ acidress [@] hitp:/1192.168.0.25/ =k
P Switch - Status: Non-Critical 2
50 ﬂf) l'_

Procu

39,
Jdentity, Status. Ganfiguration: SECUriy’ Diagnostics SUPPOIT;
Ping / Link Test Device Reset... | Configuration Report

You may wish o use your browser to prirt the following repart or to save it irto 3 file

Running configuration:
; J4B8994 Configuration Editor; Created on release #H.08.60

hostname "Theatstone AoIP Switch"
smup-server contact Wheatstone Corp.
ip default-gateway 192.168.0.1
smmp-server community "AoIP" Unrestricted
vlan 1

name "DEFAULT WLAN™

untagyed 1-50

ip address 182.168.0.25 255.255.255.0
ip icmip blocked 33-48
exit
gos type-of-service ip-precedence
spanning-tree

‘@ Applet Buttons started ® Internst

That's all there is to it. The HP Procurve switch requires no further
ongoing administration to perform all AolP operations.

The switch does have many powerful network diagnostic features built-
in, including alerts for various error conditions, and a full set of statistics for
each port. These are very useful if network errors are ever encountered. See
your Procurve manual for more information on using these features.

AolP / Nov 2006
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Section 3 - Wheatstone IPAud Driver Installation

These Instructions are for version 1.1.0 of the Wheatstone IPAud driver for
Windows™ installer.

Hardware Requirements:

Standard PC (Intel or AMD x 86 based computer) with the following:
* 100 base T network interface configured to run in full duplex mode.

* USB Security Dongle (see Section below) required for driver operation -
but DO NOT install it until after the driver has been installed.

Software Requirements:

The IpAud driver has been designed to run under the Windows™ operating
system. The following are minimum requirements:

 \Windows 2000 with Service Pack 4.
OR
* Windows XP with Service Pack 2.

Installation

To install the driver, run the setup application. Make sure any previo%@[&ﬁi tag ng
installed version of the AOIP driver or Audsnd (winamp plugin) software has b&ewity pongle

(as described in
removed. Section 4) until

1. Read the license and release notes before proceeding! Then click “I AgfEER you have

installed  the
o o : : S v,
i’ﬁ YWimnksiung SOl Uiiyar sl Saiiy i ﬂ Q

driver.
License Agreement W
-

Flease review the license terms before installing Wheatstone i
&OIP Driver Install, |

Press Page Down to see the rest of the agreement,

This Bnd User License Agreement is a legal agreement between ywou (either an
itndivichial of a single entity) and Wheatstone Corporation.

Warning: This program is protected by copyright law and international treaties. ||
Unauthorized reproduction or distribution of this program, or any portion of it, | =
tnay result in severe civil and crimitial penalties, and will be prosecuted to the |
thazithm extent possible under the law.

Copyright 2005-2006 Wheatstone Corporation, All Rights Reserved. _

If wou accept the terms of the agreement, click I Agree to continue, You must accept the
agreement to install Wheatstone AQIP Driver Install,

I Agree ] [ Cancel
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2. Select the components you want to install (default selection should be
correct) and click “Next” to install the drivers. You will want to make sure that
no audio applications are running at this time.

CBlX]

3 o 5
% Wiheatstonen e av el e

Chooze Components

Choose which features of Wheatstone A0IP Driver Install wou
want toinstall,

Check the components vou want to install and uncheck the components you don't wank to
install, Click Mext to continue,

Select components ko install: [#] :"'= CeccrnTEn

[#]Pcx Cuntruller
[+] configure Windows Firew
Inskall ShartCuts

Space required: 3.5MB i B =
O | £

[ < Back ][ Mext = J [ Cancel ]

3. If you need to install the applications in a site-specific location, change
the install directory on the next screen. Click “Install” to proceed.

P ST u
% Wiheatstone 0PV netall S L ._i _] @1

Choose Install Location

Choose the Folder in which to install Wheatstone AQIP Driver
Install.

Sekup will install wheatstone S0P Driver Inskall in the Following folder. Toinstall in a different
fFolder, click Browse and select another Folder, Click Install o start the installation.

Destination Folder

Browse,..

Space required: 3.8ME
Space available: 11.6GE

< Back ][ Install J [ Cancel

page 13
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4. Windows may warn you that the driver is not signed. If it does, click the
option to “Continue Anyway”.

[i—]m'u'u-mra Ity 1

L E The software you are inztalling for thiz hardware:
L
“Wheatztone [paud Diriver PR

has not pazzed Windows Logo testing to werify itz compatibility
with "Windows XP. [Tell me why this besting is important. ]

Continuing your installation of thiz software may impair
or deztabilize the correct operation of your syztem
either immediately or in the future. Microzoft strongly
recommends that you stop thiz inztallation now and
contact the hardware vendor for software that has
paszed Windows Logo testing.

[ Continue Anaay ] [ STOP Inztallation ]

5. After the driver installs (you should see a successful install dialog)

_ —
['Jur;r;ass @1

Install of WheatstoneAQIP devicels) succeeded,

and you click “Close” on the installer dialog, you will be prompted to run the
configuration program to setup the channel assignments and system param-
eters. Select “Yes” to configure the system.

["5 rheatstonesBIPAInvETl st S et 1

“?J/ Would wou like ba run the configuration program naw?

[ Yes ] [ M

AolP / Nov 2006 page 14



AUDIO OVER IP

Configuration

The Wheatstone Audio Over IP Driver Control application will allow you
to setup the required parameters for the driver.

9&: e SO GV E T A N e TR ST T B L T d _‘ @1
—System Patameters
Metwork Interface: Swesterm ID: E
IP Address:
Status Report Interval {s3: | 20 _J
Channel Assignments | Options
Mumber of Channels: o = v Stop Audio on Disconnect
Destination SE:::DmPICE; Suurce(sflze;mpf:[; Rt St aip ko el
Channel 1 | | | 23 . 192 . 192 . 1l
Channel 2 | | I 239 . 192 . 192 . 102
Channel 3 | | | 239 . 192 . 192 . 103
Channel 4 | | ! ] 239 . 192 . 192 . 104
Channel 5 | | | 233 . 192 . 192 . 105
Channel & | | I 239 . 192 . 192 . 106
Channel 7 | | I 23 . 192 . 192 . 107
Channel & | | | 239 . 192 . 192 . 103
M Cancel Apply ‘ [0]4 |

Each control is described below:

System Parameters

» Network Interface — This control is used to select a specific network
interface card to use to connect to the AOIP network. If you only have
1 network connection, then leave “Default Adaptor” selected. The IP
Address of the selected interface card is displayed ifPtAeldress
field below the selection box.

e System ID— This control is used to form logical groups of equipment
on a single AOIP network. It is primarily used for engineering testing
and should be left at “1”.

» Status Report Interval (s} This controls how often the driver sends
status back to the AdvXP switch. The default value is 20 seconds
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Channel Assignments

The AOIP driver supports 8192 distinct channels. Channel O is reserved
for local PC listening (allows a PC with the AOIP driver installed to monitor
an AOIP stream without interacting with the AdvXP). Channels 1-8191 are
available for assignment to the driver. The input and output channels must be
uniquely assigned and coordinated with the settings in the AdvXP configu-
ration. The input and output stream Ids for a channel can be the same, as long
as no other driver in the system is assigned that stream Id.

 Number of Channels— This control is used to select the number of
(full duplex) stereo channels supported by this driver. Although the
driver is capable of supporting up to 8 input and output channels,
configuring drivers that will not be used places additional burdens on
the system.

e Destination Stream ID — Enter the stream Id(s) assigned to this
device. These stream Ids must correspond to those entered in the
AdvXP configuration GUI aPestinations

* Source Stream ID— Enter the stream Id(s) assigned to this device.
These stream Ids must correspond to those entered in the AdvXP
configuration GUI a$Sources

e Multicast Group — The network multicast group derived from the
output stream Id (and system Id) is displayed here (read-only value).
This field is only updated after you apply the changes or read the
values from the registry.

» Stop Audio on Disconnect if this box is not checked and the audio
stream ends, audio remaining in the buffer will continue to play as a
loop - it is recommended to check this box.

Other Controls

 Revert to Saved— This button causes the application to reread
configuration values from the registry, discarding any changes you
have made.

» Cancel- Closes the application without updating the parameters.
* Apply — Applies the changes made to the driver parameters.
* OK — Applies the parameter changes and exits the application.

Note that both the Apply and OK controls will need to re-start the driver
for the changes to take effect. The application will attempt to restart the driver
for you. If the system is unable to restart the driver, you will be prompted to
reboot the computer.
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The configuration application and PC X Controller utility (it installed) are
available under the start menu. All of the AolP driver related programs are grouped
understart>All Programs>Wheatstone Programs>AQOIP.

@ FileMaker Prao
! E—‘ Adobe Reader
@ Motepad

‘WordPad

S PC % Controller

w2

WaNetServer

All Programs

M wheatstane Pragrams
i@ OpenCffice

5.0 @ WWindows Media Player
I Pythonz.s
& Internet Explorer
/'ﬁ Kpoink
|@ Ciscn Systems YPM Client
I Source2HTML
l@ ZBrightSparks
i@ Windows PowerShell 1.0
=.-j OpenOffice.org 2.1

L @ '-.-'-.-'_heatstone

@ ACIP

) GPier

~ Translator
W Vorsis AP3
% WShetServer

ﬁ‘:‘- Configure Ipaud

r (ﬁ PC ¥ Controller
% IUninstall IpAud

I virtualDipswitch ¥

|@_ Yorsis

Uninstalling the Drivers

To uninstall the AOIP drivers, open the device manager by selecting
start>Control Panel>System select thédardware tab, and click on thBevice
Manager button. In the Device Manager, expand 8wind, Video and game
controllers item (by clicking on the + sign next to it). Right click over the

Wheatstone IpAud (WDM) item and select Uninstall.
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File  Action  ‘iew Help

L BIX)

+ = HE 2 =Ra

= g DICK-WEEBE
] :{ Computer

[#] - Disk drives
[+ § Display adapters
[+ 2 DVDJCD-ROM drives
[*-i= Floppy disk controllers
[+ _5 Floppy disk drives
[#-{28 Human Interface Devices
[*-i= IDE ATA/ATAPI contraollers
[+ 2z Keyboards
[#-") Mice and other pointing devices
[+ § Maritors
[=|- EE Network adapters

- B Cisco Systems WPH Adapter

*

- E8 Intel(R) PROS100 YE Metwork Connection
[ Parts (COM & LPT)
{ii-ﬂ Processors
1= @, sound, video and game contrallers

@, fudio Codecs

@), Legacy Audio Drivers

@, Legacy Video Caphure Devices

@), Media Control Devices

@, SoundMay Inkearated Digital Audio
@, video Codecs

[+ i System device UFdatEDrwer,“
Universal Serig Disable

[l

Scan For hardware changes

o}

Properties

Uninstalls the driver for the selected device.
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Windows will ask you to confirm uninstalling the driver.

e ==
f Cupfiri Uayies Moyl J Q

@_} Wheatstone [pdud Driver PO

Warning: rou are about to uninstall thiz device from your system.

[_ OF. ][ Cancel I

Verify that you are indeed uninstalling the Wheatstone AolP drivers and
press “OK”. You can then run the applications uninstaller from
start>All Programs>Wheatstone Programs>AOIP>Uninstall IpAud.

NOTE: Make sure you uninstall the driver before installing it again.
If you install it twice you will get multiple devices showing up,
none of which will work!
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Section 4 - USB Security Dongle

You will have received one or more USB Securi
Dongles with your order, depending on how ma
computers you planned on using in the system as A
sources and/or destinations. One dongle is requireg
computer. Each dongle has been programmed, as
cated on the order sheet that accompanies the g
ment, to enable a number of AolP channels (from
8, with 8 being typical).

The dongle can be plugged into any USB port on the computer, and
its presence is required for the AolP driver to work.

As indicated earlier, do NOT install the dongle until after the driver
has been installed. If you inadvertently installed the driver while the
dongle was installed, you may need to uninstall the driver and then re-
install it with the dongle disconnected.
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Section 5 - Creating AolP Signals in XPoint

In orderto access AolP signals in the Bridge or Wheatnet router you must first
create some AolIP Source and Destination signals using XPoint software.
Basically you are mapping the AoBtream ID #'syou specified when you
configured the AolP drivers on a PC to Source and Destination signals in the
router. This section explains how to do this.

Creating AolP Source Signals - Sending PC Audio to the Router

Creating AolP signals in XPoint is easy; you just need to know what the
DestinatiorandSource Stream IBumbers are for each PC using IPAud drivers.
For this example let’'s assume we have 2 PC’s. PC1 has a single stereo channel
in and out. PC2 has 3 stereo channels in and out. We will also assume that the
IPAud driver on each PC is configured as follows:

IPaud Driver Stream Setup

PC CHANNELS | PC DESTINATION STREAM ID | PC SOURCE STREAM ID
1 101 1001
2 3 201, 202, 203 2001, 2002, 2003

The term®estination StrearandSource Strearare named relative to the
Bridge - Destination Stream is the “Line In” input to the PC, and Source Stream
is the “Line Out” (playback) from the PC. Note that the stream ID’s chosen are
arbitrary. By carefully choosing ID #'s, though, you can tell which stream
belongs to which PC, and this numbering scheme may prove useful should
stream troubleshooting be required. Each stream may be thought of as a simple
pair of audio channels.

Ok, by the stream ID numbers we now know where each PC will be sending
and receiving audio over the network. Now we need to map these stream ID’s to
specific audio signals in XPoint so PC audio can be routed to faders and router
sources can be fed to a PC for recording or monitoring.

To create signals in XPointyou use the Modify Signal Definitions form. Let’s
create the PC source signals first - remember that the PC @uigiats or
playback signals aliaput sources to the route®n the main crosspoint grid in
XPoint, simply pick a blansourcesignal ID location along the top of the grid
where the PC audio will be placed and right click on it. The following Signal
Definitions form appears:

“Signal Definitions Q@

AQIP Infarmation 1

Audio Signal Type Driver 1D 11001] :I

(% Source k

1d m || ¢ Destination
Mame 5
FC1Flap

Location " Not Defined

W A " Logic |/0 Only

¥ Audio-OverdP " Mono

o+ Stereo
. 5.1 Suround

Apply Cancel Aszign to Controllers
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Check the Audio-Over IP check box. Type a Source Signal Name -
“PC1-Play” for this example. The Stereo radio button is automatically chosen and
cannot be changed. On the AOIP Information tab, enter the Driver ID number.
The Driver ID number must match the Source Stream ID chosen for the PC
channel you are mapping. For this example, the XFaonircesignal we are
creating is “PC1-Play” so enter PCBsurce Stream ID1001.

Nextwe’ll create the three Source signals for PC2. Create a new source signal
using the Signal Definitions form as you did for PC1. Enter Source Stream ID
number 2001 for “PC2 -1", 2002 for “PC2 -2”, and 2003 for “PC2- 3".

Once you press the Apply button on the Signal Definitions form, the source
signals are immediately added to the router and available for use. You can now
route PC1 and PC2 sources anywhere in the system. Note that you will need to
setup your 3rd party audio software so that software uses the IPAud driver as the
playback device (instead of a sound card). Every software application sets up the
audio I/O differently so refer to the documentation that came with your software.

Creating AolP Destination Signals - Sending Audio to the PC

Let's create the PC destination signals next - remember that the PC audio
“Line In “signals are output destinatioiniem the routerOn the main crosspoint
grid in XPoint, simply pick a blank Destination Signal location (from the vertical
Destination column on the left) and right click on it. The following Signal
Definitions form appears:

‘%Signal Definitions B@
ADIP [nformation 1
Audio Sighal Tupe Diiverlp 101 =
" Source
d m & Destination
Name =
FC-11n P
e " Mot Defined
WRTE A " Logic 170 Only
V' Audio-OverlP ~ Monn
k (¢ Stereo
. " 5.1 Suround
Apply LCancel Assign to Controllers

Check the Audio-Over IP check box. Type a Destination Signal Name -
“PC-1 In” for this example. The Stereo radio button is automatically chosen and
cannot be changed. On the AOIP Information tab, enter the Driver ID number.
The Driver ID number must match the Destination Stream ID chosen for the PC
channel you are mapping. For this example, the XBmstinatiorsignal we are
creating is “PC-1 In”, so enter PCDestination Stream 1D 101.
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Next we’ll create the three Destination signals for PC2. Create a new
destination signal using the Signal Definitions form as you did for PC1. Enter
Destination Stream Ibumber 201 for “PC2 REC1”, 2002 for “PC2 REC2”,
and 2003 for “PC2 REC3".

Once you press the Apply button on the Signal Definitions form, the
destination signals are immediately added to the router and available for use.
You can now route any Bridge or Wheatnet source to PC1 and/or PC2. Note
that you will need to configure your 3rd party audio software so that software
uses the IPAud driver as the record device (instead of a sound card). Every
software application sets up the audio I/O differently so refer to the documen-
tation that came with your software.
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Section 6 - IP Addressing for AolP Networks

The AolP network uses a static IP addressing scheme and all devices must
reside on the same subnet. This means that every PC, ET-2001 card, and other
devices installed in the system must be given a unique IP address and the same
subnet mask. The following device listwill includes typical hardware and default
IP addresses:

Device Default Address Subnet Mask
Bridge/Wheatnet Primary CPU 192.168.1.160 255.255.255.0
Bridge/Wheatnet Failover CPU’s 192.168.1.161, .162, etc.

ET-2001 cards 192.168.1.141, .142, etc.

PC’s with IPAud Drivers 192.168.1.212 , .213, etc.

Managed Ethernet switch (Procurve) 192.168.1.2

Surfaces 192.168.1.11, .12, etc.

XYE Controllers 192.168.1.171, .172, etc.

Large systems may use close to 100 IP addresses; therefore careful planning
and mapping of the address space is imperative. Plan on room for future growth
and changes to hardware that might occur.

The IP address and subnet mask are stored in EEPROM memory on the
ET-2001 card. The default IP address is 192.168.1.141, and the subnet mask is
255.255.255.0. IP address changes are made using the provided PC application,
WsNetServer.

Using WsNetServer to Change IP Addresses

WsNetServer is a utility Windows appli{pevyice Settings
cation that may be used to discover a
change IP addresses on most Wheatst( | fer=te= R
devices connected to your network. e AoE T AORET

O APwe O UKL Panel
This section is a quick guide to usin| | | Consoes
WsNetServer for changing the IP address| | o A o o o
the ET-2001 card installed ina Bridgerac| | ~a g ¢ spg
A Reset ofthe ET-2001 card will be require| |

~
-~
-~
I =
| =
to activate the changes (using the reset swi |
I =
=
[ =

on the card). Please refer to WsNetSer E‘Z‘T:“ame: | |

MAC Address: IP Address:
|DDEDE223E2FF | 192 0168 . 1 .14

b

documentation for details. A full version o
the WsNetServer manual is available fro
Wheatstone Technical Support, and can aJ
be found on your AolP Driver CDROM. | |

You will need to know the MAC addres| ., ...

ofthe ET-2001 card. This is displayed on tl E-nma =
label attached to the card. _
RTP Audio Part: RTP Metranome Part:
|5n1an |51Dnd
_EopTiertiray |

(0] 4 | Help... | Cancel |
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- Start the WsNetServer program. Then press F4 to manually
“Add Device”.

- In the Device Settings form select the following:
* Device Type = AOIP ET
* Device Name - Any 8-character Name

e« MAC Address - Enter your ET-2001 card’s MAC address
as shown on the label

* I[P Address - Enter new IP Address
* Subnet Mask - Enter new subnet mask
* RTP Audio Port = 50100
* RTP Metronome Port = 51000
Once the Device Settings are entered correctly, click “OK”.
Your new AOIP ET type device is now shown on the WsNetServer screen.

Open the Activity log to capture the IP Address requests from the ET-2001 card.
The Activity log will show communication between WsNetServer and the ET-2001
card. Now Reboot the ET-2001 card by pressing and holding the Reset switch,

located near the card’s handle, for about 2 seconds. The IP Address settings should
now be updated.

AolP / Nov 2006
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Section 7 - ET-2001 Hardware

Internal Programming Options

All internal programming is done via PCB mounted switches and jumper.

SW1 - ET Reset Switch

Momentarily pressing and holding this switch resets the ET-2001 card and
reloads its software.
DIPSW2

Pos.1-0On

Pos.2 - On Factory Defaults

P0s.3 - 0On

Pos.4 - Off - Not Used

J1 - Not Used

J2 - Factory Use Only - Watchdog Reset
Momentary shorting does a complete reset.
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ET Card Status LED’s

Y DONE LED (DS1) - Normally OFF,;
ON when programming the FPGA,
Flashes when system clock is missing.

|~ LINK LED (DS2) - lights when Ethernet connected.

|~ POWER SUPPLY STATUS (DS3-DS5) -
ON indicates power supply is OK.

e RESET SWITCH (SW1) - momentary pushbutton.
Resets the ET card.

LINK STATUS LED'’s

— TX STATUS (DS7) - ON indicates that the data

transmission link is OK.
/ RX STATUS (DS9) - ON indicates that the data

receive link is OK.
LINK STATUS (DS11) - ON indicates that a hardware

link is established.
—FULL DUPLEX (DS13) - ON indicates that the link is

in full duplex mode.

|~ JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED'’s
|~ ACTIVITY LED (DSS8) - flashes on messages.

|~ CLOCK MASTER (DS10) - ON indicates that this ET
card supplies the backplane clock.

— COMM ERROR (DS12) - Normally OFF.
: ON for errors.

+— CFG/BUFFER ERROR (DS14) - Normally OFF.
Flashes when the card is not configured.
Once configured, the LED indicates buffer errors.
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Hook-Ups

All user wiring to and from the ET-2001 Card takes place at the rear
connector module (ETRJ-2001). CATS5 connections to the network are
via the RJ-45 connector. The pinout drawing on page 28 shows all wi
connections at a glance.

RJ-45—CAT5 Network Connector

Pin1—-TXD +
Pin 2 — TXD -
Pin 3 — RXD +
Pin 4 — N/C
Pin 5 - N/C
Pin 6 — RXD -
Pin 7 — N/C
Pin 8 — N/C

CAT5 Ethernet Cable for ET to Network Connections

PIN PIN
White/Orange 1 XD+ 1 White/Orange
Orange 2 XD 2 Orange B
RJ-45  White/Green 3 RXD + 3 White/Green %
Plug Blue 4————————NC _______ 4 Blue R;p‘],u‘lgs %
White/Blue 5 ————————NS 5 White/Blue 2
Green 6 RXD - 6 Green ?:ﬂ\ i
White/Brown 7 ———————he 7 White/Brown %
Brown 8————————MC—: ——————— 8 Brown
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ET-RJ Panel
I/0 Connections

O
1 | ™o+
} | T™D-
-—- | rRxD+
Connector || | Nie
RJ-45 | | e
L O | reo-
| ve
| &I | ne
CAT S5
o OK
O
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Section 8 - Troubleshooting

If the AUDIO-OverlP checkbox is missing, AOIP is not enabled in the
XP.ini file. To correct this, exit from Xpoint. Navigate to the c:\program
files\wheatstone\xpoint folder. Double click on the xp.ini file and change the
entry AOIPEnabled=0 to AOIPEnabled=1. Save the file and start XPoint.

Using WIinAmp to Test Audio Streams

WinAmp is a free software application used by millions to playback MP3
files and internet content. This application may be setup to playback streams
from the network and also play streams into the network. There are just a few
setup issues to deal with.

Play Back AOIP Streams:
« Install the Line In plug in for WinAmp.
* Choose Play URL.

» Enter line://dev = n - where “n” = an integer from 1 to 8. The integer
corresponds to one of the 8 available AOIP input
streams on the PC.

» Cross connect any audio source in XPoint to the AOIP destination signal
corresponding to the PC’s AOIP channel ID number.

To Play Audio Out onto the Network:

» Choose WinAmgPreferences-Outpuwnd select the Wheatstone AOIP
Driver as the output device.

* Play any MP3 or other media file normally with WinAmp.

 Cross connect the PC’s AOIP source signal to any surface fader or audio
output in the Bridge router.

Play Back from PC - AOIP Source Diagram

WinAmp

out Ethernet

ENET Switch |——® ET-2001

AOIP Source
Speakers Audio Output < Bridge Router
Card Backplane
Surface -
Fader
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AOIP Destination Diagram

Audio Input Bridge Router

| -
Card Backplane ET-2001

CD -~

Source

PC

PC I AOIP ENET B
Speakers Destination Switch
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REPLACEMENT PARTS — AolP

COMPONENT DESCRIPTION WS P/N
ET-2001 AUDIO OVER IP CARD "008656"
ETRJ-2001 COMPLETE REAR MODULE WITH RJ CONNECTOR "008662"
SOFTWARE AolP SOFTWARE PLUG IN "071782"
USB DONGLE USB SECURITY DONGLE "940035"
TECHNICAL DOCUMENTATION AUDIO OVER IP TECHNICAL DOCUMENTATION "008395"
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