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Abtract

This document provides a detailed description o€@3hird party control interface for the BASIS
platform of products. The control interface presérin this document is accessible over a local area
network by establishing a remote TCP/IP conneatiith a BASIS product. This document does not
address BASIS management through third party sewiatrol mechanisms or through the OMNI control
ports that are available on some BASIS models.

This document is intended for programmers and desgydeveloping custom applications for managing
QSC's BASIS products. The developer may be credliag application for deployment on a common
third party control system or they may be develgphreir application for deployment on a Windows RC,
wireless handheld device or even a proprietaryepgcardware. In each of these applications, the
developer must know the language and format usedrtonunicate instructions to a BASIS product so
that these instructions are interpreted and predeappropriately. QSC's third party control inteda
makes use of the extensible markup language (XMkgpresent a unique set of instructions and afset
managed object identifiers (OIDs) that form theecof our proprietary protocol. This document ddsesi
these instructions, the set of managed objectsatieadiccessible in BASIS and the means for assegbli
them in a manner that is both meaningful to BASI8 appropriate for the application.
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Revision History:

Rev Change Description

2.1 First Draft. Incorporates material from oldecument.

3.0.1 Supports BASIS firmware versions 3.00.x, t@da general information, various corrections
3.2.0 Edits and corrections to XML code snippets @xamples

Overview

This document will describe how to manage (confgaontrol and monitor) most of the features ofBRSIS
family of products from a third-party managementide. A management device may be as simple as aedghed
microcontroller that includes network accessibibtyas complex as a multi-core PC running Windows.

A BASIS can be managed by sending messages toAB&Rthat instruct the product to manipulate specibjects
or to return status or meter data to the managévicd. In many applications the managing devicephap to be a
common third party control system such as a netwodbled touch panel. A third party control systanost be able
to assemble all instructions directed at BASIS potslin a manner that complies with QSC’s XML basessage
format, and must be able to establish a networkection to the BASIS devices (as opposed to algsoia
connection).

Direct support for Ethernet is not a requiremeinis perfectly acceptable to employ a managingaethat
communicates via USB, Blue Tooth, or even ATM, gl as the managing device is able to establisBR T
connection on port 4446 and so long as the thirtymantrol system provides a bridge to the BAStBeEnet LAN.

The BASIS third party control interface makes uka specific TCP port (port 4446) for all commurtioas
between a BASIS and its managing device. All XMLsseges directed at the BASIS product are therefore
delivered through this TCP port. Likewise, the BA&SWill use TCP port 4446 when directing XML message
towards the managing device. Therefore, two ha&sjairements of any third party control systenhét it is
capable of establishing a TCP connection on pot64hd that port 4446 is not in use for any otleevise other
than managing BASIS products.

QSC's use of TCP/IP in the control protocol alldASIS products to be managed by any device theapsble of
establishing a TCP/IP connection so long as theagiag device can perform basic string manipulatioat least
has the ability to source pre-assembled XML strings

All XML messages sourced from a managing deviceatol a BASIS product are sent “directly” to the BS
Therefore, no additional BASIS-related hardwareamnputers are required. If the designer prefedefdoy
computers on the network with one of the QSContedlapplications running, any modifications to slystem that
are made through the third party control systembwlreflected in these applications. As a reQ8C’s Venue
Manager, QSCreator, QSCAD and Notify applicatioflsdisplay and report any system changes, statdaudts
invoked by a third party control system.

We believe the BASIS third party control interfas@ne of the most flexible solutions for managB®SIS with
third party systems. However, our solution doesiirecthe use of XML and it will almost certainlyqugre some
amount of programming for the third party contrgdtem application and/or for a host PC solutioryolfi are new
to third party control systems or XML, we have pgded some information resources that can help getsyarted.
These resources are located in the appendices ahthof this document.

Also check out the Basis Term.exe application em@&Control.net “Third Party” installation foldehigh aids in
creating the proper xml messages.
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BASIS Architecture

In order to decide what objects to control and wieecontrol them, it may be helpful to briefly diss the BASIS
hardware and software architecture and the operafithe BASIS family of products.

The BASIS products are all built on a common hamdveand software “platform” architecture. While mdagtures
are model-specific, there is a core feature setishaommon to all models. If the designer of adhparty control
solution were to concentrate on the elements tigat@mmon to all BASIS models, the designer coutdie a
control solution that works with the entire BASEfily of products.

However, if management of model-specific featumesraquired, the command and argument structuogiroKML
based protocol are organized in way that makessiy € add model-specific modules to an otherwisemon
block of third party management commands that waikis all models. And if the target application vigs
management of objects within the DSP chain, thisadao be added to the base (or common) commarl set
modular way.

Configurations

A Configuration is an overall software setup fdASIS product. A Configuration includes settingsianage
CobraNet attributes, settings to manage the priegest the analog inputs, settings to manage tbpepties of the
analog outputs, settings to manage the contetiedDSP chain, and settings to manage virtuallycthgr
software-programmable elements in the product whésaeasonable to expect to change their Conditipn
values in varying use cases. A table showing afithe types of data included in a Configuratisimicluded in
Appendix A at the end of this document. A Confidima does not contain information that relateshis ilentity of
the device such as its name or its IP addresseTtheyys are not expected to change once a praxddeployed in a
venue.

All BASIS products currently in production inclugght separate Configurations. Of these eight Qonditions,
one is designated as the active Configuration.addtige Configuration represents is the operatingf@aration of
the product. In other words, the active Configunatiepresents the signal flow that is being heaf@gurse you
won't actually hear anything unless the Configunatis designed to pass audio). The remaining seven
Configurations are stored for later recall into #tutive role. Recalling of Configurations can bef@ened through
the BASIS front panel LCD, from QSC'’s Venue Manageftware application, from an XML message sourced
from a third party control device, or from a chamgethe BASIS product’s rear panel OMNI inputsgtfequires
that the design associate a Configuration recalhewith an OMNI input setting).

The Configuration/Snapshot commands can be useaintwol which of the eight Configurations is in thetive
role. The eight Configurations can be (and ofter) gery different, so that changing the active @pnftion
number can effect major change in the overall stinecof the signal chain within a BASIS. That echuse the
entire signal chain (among other things) can biewifnt in each Configuration that is stored witthia device.

Switching between Configurations in a BASIS is anpanied by a muting of the audio while the deviaadk the
new Configuration. This is a protection mechanisrprevent damage to amplifiers, speakers (or huzass) due to
a discontinuity or remapping of audio in the DSRinlor in the CobraNet Configuration. A Configucatichange
can be thought of as being similar to reconneddiginch of analog gear to do another task — thengiat for major
change in the signal path exists, and is evenyikel

Snapshots

BASIS products have many internal controls. Manyhefe controls can be changed at runtime. For gheathere
are controls to manage the audio inputs, the amdliputs, the processing elements in the DSP cti@rCobraNet
attributes, and many other properties. Of thes¢ralsn some can be manipulated at runtime and s@meot. The
controls that can be manipulated at runtime arerredl to as ‘Snapshot-capable’ controls — a teamnithused to
indicate that a particular control can be set ugenue Manager as participating in Snapshots.

A Snapshot is a set of control data “values” foy aumber of runtime-modifiable and Snapshot-capablerols for

a particular Configuration. In its default statesrWie Manager loads every Configuration with a gpécimutable
Snapshot entitled ‘original loaded settings’. TBigapshot, which is designated Snapshot numbelds ho
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complete set of control values for the entire Cgunfation and acts as a baseline setting if the slemuld want to
return the device to a known state (as originatygpammed).

Each Configuration can have an arbitrary numbe&rapshots associated with it. The number is linitegl by the
size of the Snapshots and the available Snapshabngen the BASIS for a given Configuration. Thenmher of
Snapshots per Configuration that can be storedpsmident upon the number of Snapshot-capable toirtreach
Snapshot, but could potentially number in the misundreds. A complete list of Snapshot-capabjeatdis
included in Appendix B at the end of this document.

All Configurations have at least one Snapshot &egl thay have as many as are supported based bimitise
discussed above. Therefore, an active Configuratiamd have any number of sets of predefined contdoies for
any Snapshot-capable control(s) in the BASIS.

The Config/Snapshot recall commands can be usedi@mge which of the available Snapshots for thHeeact
Configuration is in the “active Snapshot” role. Bohat Snapshots can only vary in certain contables so as to
maintain the continuity of the signal chain. Thestriction is managed during the setup processigiiréhe notion
of Snapshot-capable controls and is mostly tramspdo the user. By enforcing this restriction rénis a guarantee
of complete signal chain continuity between all Btets associated with the active Configuration.

Switching between Snapshots in a BASIS occurs withauting of the audio. That's the whole idea... toabée to
make changes (possibly many changes) to live devitea single command without affecting the ausignal
chain. When switching between Snapshots, the dordioes are smoothed during the transition from Bnapshot
to the other so that even large changes in valoesravith a minimum of audio distortion. A Snapshbange can
be thought of, as being similar to tweaking theldgion a lot of analog gear while the wiring remaiessame. See
the Venue Manager documentation for a completaudgon of Snapshots.

Original Loaded Settings

The Snapshot entitled ‘Original Loaded Settings Bpecial meaning to a BASIS device. The “Origlzdded
Settings” Snapshot contains ‘starting’ values fbofthe Snapshot-capable controls and it guaemtbat the
device can initialize and perform in an expecteahmes.

It is important to understand the ‘Original Loadgettings’ are NOT “set in stone” — they will be aped
ANYTIME a Config is copied (“flashed” or Sync’d)dm Design to Live. At that instant, ‘Original Loed
Settings’ are now the most recent settings as eéfiry/during the Design mode. Any further adjustta¢o the
Design settings and subsequent Syncs will furtpelate ‘Original Loaded Settings’. DO NOT RELY onignal
Loaded Settings to always be a set of default waldée user is advised to create/define a Snapgfioh contains
ALL of the possible parameters, and storing it viite name “Default Settings” or “Master Reset” 8s‘Designed”
or similar.

The Original Loaded Settings Snapshot (Snapshisttbe active Snapshot when the BASIS containsseo-u
defined Snapshots or if Snapshot 0 is manuallyllextly a third party control system. ManipulatioiiSnapshot 0
is not permitted through applications in the QS@alntet software suite... this includes Venue Manabemever,
it is possible to manipulate Snapshot 0 via commasslied from a third party control system. We memend
avoiding this. Should any or all Snapshot-capablrols require manipulation through a third payntrol system,
we recommend that new user-defined Snapshots beedréor this purpose.

It is important that the designer grasp the conoéfftese “Original Loaded Settings”. It is up ke tdesigner to
either create appropriate user-defined Snapshoteéa application or to detect a BASIS reset ¢ reload any
Snapshot-capable control values that differ froendbfaults in Snapshot O if no user-defined Snapsire created.

Snapshot Behavior

A Snapshot is a “set” of related control valueg Hre applied to the BASIS when the Snapshot iallext. This
simply means that “all” of the control values thag¢ contained in the Snapshot are used as the aleasvior the
associated controls and they are applied to thel8/4A$ at once.
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Only one Snapshot may be applied to a BASIS (baatiye in the device) at one time. The specifictaarvalues
in each Snapshot are manipulated to match the yatnaeded by the Snapshot when the Snapshot iledcall
other controls in a BASIS (all other Configuratioljects in the active Configuration) that are rett pf the
Snapshot retain their present value — the valuglibd before the Snapshot was recalled. This ieslaohy casual
control changes made through Venue Manager or gfwatthird party control system. So if one werenttke
changes to a gain setting that was not part oStiepshot being recalled, the gain setting woulcbeatltered.
However, if the gain setting were part of the Shapshen the gain setting’s prior value would bglaeed with the
value specified in the Snapshot.

This is a departure from the original behavior n&fshots in BASIS. With BASIS firmware versions.g,ll
Snapshots include all of the controls in a Configioin. Therefore, a Snapshot recall in these aldesions affects
all controls. This is an inefficient design andéterely limits the quantity of Snapshots thatlwastored in the
device. In order to make room for additional Snapshand to provide more granular control of Snapsbntent,
BASIS 2.x.x and 3.x.x firmware releases allow tiseruo define which controls participate in eachi&ot. Of
course if the user includes all Snapshot-capabigrals in a Snapshot then the behavior is exab#ysame as it is
in the 1.x.x firmware versions.

The ability to independently determine which colstrare stored in a Snapshot can give the userdd flxibility
when setting up a venue. For instance, observbahavior that occurs when a series of Snapshotpgileed in
one sequential order versus another.

State/Action Example of Controls in BASIS (gray denotes no valbange in Snapshot)

Mute 1 Level 1 Mute 2 Level 2 Delay 1 Delay 2
Original Values Mute Mute Mute -12dB 10ms 10ms
Apply SS#1 Unmute Unmute 0dB 100ms
Apply SS#2 Unmute Mute 10ms
Apply SS#3 Mute Mute Mute -24dB 50ms 100ms
Apply SS#4 Unmute 25ms
Resulting Values| Mute Unmute Mute -24dB 50ms 25ms

The sequence above of a Snapshot recall and thiémgscontrol value changes are quite differemtrtithe
sequence (and results) shown below. Since the 8atgpdo not contain the same set of controls,itta fesults of
the Snapshot recall are order-dependent, even thallithe same Snapshots are being used.

State/Action Example of Controls in BASIS (gray denotes no valbange in Snapshot)

Mute 1 Level 1 Mute 2 Level 2 Delay 1 Delay 2
Original Values Mute Mute Mute -12dB 10ms 10ms
Apply SS#3 Mute Mute Mute -24dB 50ms 100ms
Apply SS#1 Unmute Unmute 0dB 100ms
Apply SS#2 Unmute Mute 10ms
Apply SS#4 Unmute 25ms
Resulting Values| Unmute Unmute Mute 0dB 10ms 25ms

What is illustrated is that unless all Snapshatssat up to cover all Snapshot-capable controleglihe device
could achieve an end state that is different sindgiyending upon the order of the Snapshots thataadied.
Clearly, if the user intended that a recall of Sfeqt 4 should always result in the first result {fsstance, that of
‘Mute 1’ being in the mute state) then Snapshotuétrimclude ‘Mute 1’ (and lose any casual changadarto
‘Mute 1"), and thus return the device to a defiiséate — that of Snapshot 4.

The real upside of this model is that it is possiiol craft subsets that act independently of asyalachanges made
to the device. Thus, it is possible to have Snajsstpecifically target a group of controls, say thute or level of a
microphone input, without affecting anything elSehis can be quite useful, and economic of deviceage and
processing time during Snapshot recall.

The other benefit is that Snapshots can be conettio specifically exclude controls that are tamnipulated via
third party controllers, thus giving complete préerce to the controller’s settings. In the exanhglew, ‘Delay 2’
is not included in any Snapshots (other than thigittal loaded settings’ Snapshot) so that itsueatan be
determined solely by the value sent by the comtevice.
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The only times when the BASIS will set the contralues independently of the control device in Htsnario are a)
upon BASIS reboot or b) manual recall of the ‘anggiloaded settings’ Snapshot.

State/Action Example of Controls in BASIS (gray denotes no valbange in Snapshot)

Mute 1 Level 1 Mute 2 Level 2 Delay 1 Delay 2
Original Values Mute Mute Mute -24dB 10ms 10ms
Apply SS#3 Mute Mute Mute 0dB 50ms
Control Device 50ms
Apply SS#1 Unmute Mute Unmute 100ms
Apply SS#2 Unmute Mute 10ms
Control Device 100ms
Apply SS#4 Unmute
Resulting Values Unmute Unmute Mute 0dB 10ms 100ms

In the above, the ‘Delay 2’ value is not in anytled Snapshots, is set by the external controltet thus retains the
last setting that the control device sent. The®m&pshot that will override the controller settimghe ‘original
loaded settings’ Snapshot, which in this casenailert the ‘Delay 2’ time to 10ms.

Device Parameters

All BASIS devices have device setup informatiort flegmains the same regardless of the Configuratiwh
Snapshot that are active in the device. Some eesnape the device name and IP address — itemstibatdn’t
change during device use.

Some device parameter changes, such as changlRgaaidress of a BASIS, may require a reset of éwicd to
take place. Itis not expected that device paranwtanges would occur outside of system setup.

BASIS Communication

The BASIS communicates with third-party control eg using TCP/IP. A dedicated port is providerctiird
party communications - Port 4446 (decimal). To namicate with the BASIS device, a client TCP/IP reection
must be established on this port. The port is keph for the entire duration of the control sessas long as data
is sent from the control device to the BASIS evegeconds or less. The TCP connection will beetlds/ the
BASIS if it is not kept open by the control devigeictivity.

In the event that the controller has no activityremsmit to the BASIS, a ‘keep-alive’ messagersvjuled so that
the controller can keep the connection to the BA&i&n.

The payload to this port is an XML string thatwilly: a) request the current value of a devicamater, b) set
the parameter with a new value, c) register thamater for automatic update naotification, or d)tdeanetering.
Each of the message types is covered in detaililatbe document.

To establish a session with the BASIS, it is nemgs® supply a password. The password that clsratbthird
party control devices is tHeront Panel Passwordwhich is accessed through the General tab dB&k®IS setup
screen in Venue Manager. This is also known a&¢vel One Password (L1PW).

Each message sent to the BASIS must contain a vpidsword to be processed. That password mudtde t
Front Panel Password that is accessible through thain device panel for the BASIS within Venue Manag

There are three other places where a passwordecantbered within Venue Manager, and they do netcathe
communications with third party control devicesnldthe front panel password affects the third ypadntrol
interface to the BASIS.

Restrictions
The control device, so as to keep its Ul up-to-diatigst do one of the following:

Poll the control values in the BASIS periodically,

Register for automatic control value updates frasmBASIS, or
Force the control values into the BASIS periodigcall
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The primary reason for selecting one method oweother is that some control devices have limitext@ssing
ability.

Polling, depending upon implementation, can be @Rehsive, but it allows the device to self-regeldie amount
of traffic to and from itself. For control devicegth limited resources, this can be a good waméke sure the
CPU and/or limited memory resources do not getrover

Registration allows the device to get unsolicitedtool value change notifications, but can resuliigh peak data
rates that some controllers may not be able tolbarfebr control devices with a lot of available CBnd memory,
this is a good option. The key-determining fadsawhether the controller can service the messdgesg a peak
load fast enough to avoid a message overrun.

Forcing the control values to the BASIS (open locgn) be very simple to implement. The least capabhtrollers
can use this method to avoid a lot of incoming rmgssprocessing. However, this method is based thgon
assumption that the control value being sent ateallg applicable to the BASIS. It is importantrtake sure that
the BASIS will always be in a state where the aaintalues that are blindly being sent will not caasproblem.
Having all Configurations and Snapshots in a coibfEsame signal flow state would be a very reablmstart to
assuring that the assumption holds true.

In addition, the TCP/IP connection must adherd¢éoMaximum Segment Size (MSS) returned by the BASIBis
ensures that the commands will function propedgardless of media type.

Control Gating

In addition to limiting poll rates and in generalihg a good network citizen, QSC strongly recommsdhét all
third party control devices transmit control updadt no faster than a 50ms period. This ‘gatiagbiavoid a ‘data
flood’ — a condition where a physical control cangrate many small incremental changes back-to-fiagkate
that is less than the turn-time of a control update

As an example, take a control surface with a slidéich is set up to send control value changesgair of output
level controls for a stereo pair. The control acef should be set up so that a data change didbetsggers an
event to occur no faster than every 50ms while ghas detected at the slider. This is in conti@she simple
approach of forwarding all slider changes to theéae The reason for this is that a slider carlygenerate
several hundred messages in a second, well abevaifiported data rate.

By limiting continuous control changes with a 50gage, the third party controller can ensure thatBASIS can
service the requests in a timely manner and maiatkare is only one control change pending atgivsn time.
The result is even, predictable response from th81B, and a ‘tight' connection between the con&odnd the
BASIS. For reference, this is exactly what QSCaltfET (Venue Manager) does.

Failure to gate control changes can result in mmbenges being sent per unit time than can be sehlig the
BASIS, resulting in a backlog of change requedtsis results in a ‘loose’, or ‘spongy’ connectiogtlween the
controller and the BASIS and can eventually lead tessage buffer overrun in the BASIS.

Over a period of time, flooding the BASIS with ngated control changes can cause the BASIS to deseto a
TCP input buffer overrun.

Polling

When polling the BASIS for data, the polling rat®sld not exceed what is minimally required by tHeo
maintain a reasonable visible consistency with viiaking heard in the audio chain. QSC recommérats
control polls be issued at no faster than a 5Sm&petrol rate, and a 100ms per Ul page rate. €asan for this is
that if the device polls continuously, it will saaile the network with traffic, possibly adversetfeating any other
Ethernet devices that are connected to the network.

Note that with large numbers of controls on a Uinay not be possible to achieve the 100ms per page A page
with 50 controls can't achieve a 100ms per pagéngptate because doing so would violate the Sniscpatrol
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limit, or would poll the page at a rate that wassléhan the time it takes to service all of thetrmds (250ms
minimum). In this case, a better solution wouldcbatrol registration.

Polling can be an ideal solution for those devitas have limited processing capability, and/or'tcservice
interrupts in a timely manner. The amount of dathe processed can be limited by the controlliegak’s polling
rate.

Control Registration

An alternative to control polling is control regetion. Control registration frees the controfterm having to
maintain lists of controls to poll, and reducesdherage processing overhead involved in keepiadJtrup-to-
date. However, the peak processing can be quet,gitepending upon the number of controls thateggistered.

Control registration works like this: The thirdrpjacontroller sends a registration message t@#8sIS, specifying
the control(s) to be registered. Later, when &teged control is changed — from whatever soutbe BASIS
notifies all registered clients of the changingteolhof the value change.

The BASIS continues providing control notificatiantil the active Configuration running in the BASESchanged
to another Configuration or the TCP connectionrekbn. In both of these instances, the controlstiba re-
registered by each client that requires controlagsl

Control registration is ideal for high-bandwidttntmllers like embedded or panel PC’s and manyefdurrently
available dedicated touch panel controllers. Thérariterion in determining if control registratigs the best for a
particular situation is the controller's peak pregiag capability and how it manages potentiallgdabursts of high
data-rate information. This becomes even more itapbwhen multiple BASIS units are being managedtfone
controller and the number of registered controlsigg.

Forcing Control Values

A last alternative available for a controller issimply force the same data to a BASIS control peodic BASIS.
The expectation in this case is that synchronirdtietween the Ul and the BASIS will be assureddpetition.

Casual control changes made through another iceeHa/enue Manager or another controller — would be

overridden. This can lead to behavior at the othés that would not be obvious upon first glandéowever, this
approach is easy to implement and lightweight.
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XML Command Overview

In the following examples, the XML is broken bydibreaks for readability. The XML that is sentiie BASIS
cannot have carriage returns or linefeeds embeitideéd The BASIS will not process XML with embedtiearriage
returns and linefeeds.

There are two basic command syntax discussedsrdtiiument. The ‘simple get’ (usually just callbd ‘GET")
command is used to retrieve data from a contral BASIS, and the ‘simple set’ (usually just calted ‘SET’)
command is used to change a value in a controBASIS. These commands are directed towards abfkat, in
the BASIS, are implemented as simple control object

There is a variation of the normal ‘GET’ and ‘SEEBmmands which is called a ‘complex get’ or ‘compiet’,
which is a get or set which is directed towardsmpound or complex object in the BASIS. The CoSfitapshot
commands are complex get/set commands becaus®ttig/Snapshot manager in the BASIS is a completrob
object.

The important thing to remember about simple armdpiex objects is that they aren’t the same, antl eagect
type requires a command tailored to its object typke specific documentation for each command pridlvide
everything a programmer will need to be able tostmtt a suitable command of the correct commape.ty

An example BASIS XML ‘simple get’ message is shdvatbow. Carriage returns and linefeeds are shown fo
readability, but are not in the actual message.

<?xml version="1.0"?>

<!1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01120006" M="0"/>

</GET_S>

A breakdown of the above XML message shows the ehsrthat are common to all messages sent to aBasd
those that will vary, based upon the command bisisiged by the control device.
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XML Message: Example ‘Get’

commands are marked as such.

Description: This is a breakdown of a typical XML ‘GET’ messdthat is sent to a BASIS. Note that the elemiiratisare common to all

Text

Description

<?xml version="1.0"?>

XML header string. Constant for all messages.

<!1--0000108--> Message length comment field. The number appeaghgeen the “--“ delimiters must be sef
to the decimal length of the entire XML message, mmst use leading zeros for a total of 7
numerals (ie: a length of 32 is ‘<!--0000032-->Used for all commands.

<GET_S The ‘GET header. This will vary by type of comntan
The preceding bracket indicates the start of an XMJ-

RT="CO00" Message routing parameter. Constant for all BA®ISmands.
This is an attribute of the ‘GET_S’ tag.

ID="0" Message ID parameter. Can be any string up tdatacters in length. Not required, and car

be left as a zero. If left as a zero, the IP askli® used by the BASIS for message ID.
This is an attribute of the ‘GET_S’ tag.

L1PW="password">

The level one password for the BASIS. This musicinéhe password programmed into the
BASIS through theFront Panel Passwordoption in the “General” tab in Venue Manager.
This password is used to confirm command legitimadged for all commands. This is an
attribute of the ‘GETACK_S’ tag. The trailing bfaat closes the ‘GET_S’ tag.

<EGS

The ‘GET’ command for a parameter in the BASIS.isThill vary by type of command.
The preceding bracket indicates the start of tl&SEag.
Since no ending tag for ‘GET_S’ has occurred, BE®S’ tag is a child of the ‘GET_S’ tag.

0="0x01120006"
‘—this is the letter O, not a zero

The ‘OID’ number for the parameter being retriefieain the BASIS, in HEX format. This will
vary, based upon the parameter being queried. iJlis attribute of the ‘EGS'’ tag.

N="0">
‘—this is a zero, not the letter O

Method parameter. Constant for all commands. tfidikng bracket closes the ‘EGS’ tag.

<IGET_S>

The ‘end of get’ trailer. This will vary by typd oommand.
The closing tag for ‘GET_S'.

Next is an example of the XML message the BASISIdisend in response to the above ‘GET’ messagés iSh
termed a ‘get acknowledgement’ from the BASIS. riage returns and linefeeds are shown for readgbilut are

not in the actual message.

<?xml version="1.0"?>

<!--0000114-->

<GETACK_S RT="C00" ID="0">
<EGS 0="0x01120006" R="0" M="0" B="true"/>

</GETACK_S>

A breakdown of the above XML message shows the etsrthat are common to all acknowledgement message
sent from a BASIS and those that will vary, basgdrnuthe command being issued by the control device.
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XML Message: Example ‘Get Acknowledgement’

Description: This is a breakdown of a typical XML ‘get acknedement’ message that is sent from a BASIS irorespto a ‘GET’ message
from the control device. Note that the elemen#s$ #te common to all commands are marked as such.

Text

Description

<?xml version="1.0"?>

XML header string. Constant for all messages.

<!--0000131--> Message length comment field.
<GETACK_S The ‘get acknowledgement’ header. This will vaptype of command.
The preceding bracket indicates the start of an XMJ-
RT="CO00" Message routing parameter. Constant for all BA®ISmands.
This is an attribute of the ‘GETACK_S' tag.
ID="0" Message ID parameter. Same as the ‘GET’ that dathseacknowledgement.

This is an attribute of the ‘GETACK_S’ tag.

L1PW="password">

The level one password from the ‘GET’ message s ©han attribute of the ‘GETACK_S' tag.
The trailing bracket closes the opening ‘GETACK1&).

<EGS

The ‘GET’ command for a parameter in the BASIS.ishill vary by type of command.
The preceding bracket indicates the start of tli&SEag. Since no ending tag for ‘GET_S' h
occurred, the ‘EGS'’ tag is a child of the ‘GET_&gt

S

0="0x01120006"
‘—this is the letter O, not a zero

The ‘OID’ number for the parameter being retriefieain the BASIS, in HEX format. This will
vary, based upon the parameter being queried. iJlis attribute of the ‘EGS'’ tag.

R="0"
‘—this is a zero, not the letter O

Method response parameter. If the message suchabdaesponse is setto 0. Any other va
indicates message failure. This is an attributthefEGS’ tag.

V="0"
‘—this is a zero, not the letter O

Method parameter. Constant for all commands.
This is an attribute of the ‘EGS’ tag.

B="true"/>

Value parameter. The data type for the OID requkatas Boolean (‘B’), and the value of the|
OID was “true”. This will vary, based upon the Oléguested.

This is an attribute of the ‘EGS’ tag.

The trailing bracket closes the ‘EGS’ tag.

<IGETACK_S>

The ‘end of get acknowledgement’ trailer. Thislwéry by type of command.

The trailing bracket closes the ‘GETACK_S’ tag.

The above pair of examples shows both sides ofdhgersation between a BASIS and a control device f
‘GET’. Other XML commands are handled similarly,that every command issued by the control devitle w
generate a response from the BASIS.

Until a response is returned from the BASIS, nawaggions can be made as to the success of a meddge
controlling device will show a value in its Ul,ahould show the value returned from the BASIS’ asidedgement
of the message, not the presumption of a messageséss. Always check return values for a valu@ (@gro).

“‘R” Parameter | NAME MEANING
0 OK It worked !
1 FAIL Ooops..
2 OBJECT NON-EXISTANT Object being addressed daseRrist
3 SETPOINT_TOO_SMALL Given setpoint value too smallo action taken
4 SETPOINT_TOO_BIG Given setpoint value too lard action taken.
5 REQUEST_INVALID Request invalid in current contexNo action taken.
6 READ_ONLY Attempt to change value of read-ontpperty.
7 OPERATION_ABORTED Operation in progress abortgeéxternal request.
8 OBJECT_BUSY Object is doing something and cafulfitl request..
9 OBJECT_LOCKED Object is locked by some contradled is unavailable.
10 OBJECT_DISABLED Object has been disabled byakeaind cannot honor requests.
11 PROCESSING ERROR A processing error has occwithih the addressed object.
12 DSP ALLOCATION EXCEEDED Requested DSP signahflexceeds DSP processing capability
13 DSP FEEDBACK LOOP A feedback loop has been fdonéquested signal flow. Not allowed
14 DSP UNCONNECTED INPUT An unconnected input hesrbfound in requested signal flow. Not allowed
15 DSP UNCONNECTED OUTPUT An unconnected outputliesen found in requested signal flow. Not allowed
16 DSP DUPLICATE OUTPUT More than 1 DSP outputrigidg 1 input. Not allowed
17 DSP ROUTE LIMIT EXCEEDED Signal flow routing nishplementable by DSP hardware
18 DSP INVALID PARAMETER DSP processor parameteanus of range.
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Commands and Controls

To make it easier for the third party developeg, fibllowing commands are discussed in the contettieocontrols
that are to be affected. In this manner, exacsagess can be shown for reference.

Mute Commands

The mute controls use the ‘GET’ and ‘SET’ commaimdciure. The mute controls are the same conthalsreside
on the “DSP Out” and “DP Out” tabs of Venue Managerd are located at the end of the DSP chairhéfatre the
analog or CobraNet outputs. The OIDs used in ti|engands to get and set the mute status of the sutpa
BASIS are shown below (note the OIDs are “zero thasdexed”):

Physical Port Number Port Type OID

Output 1 Dataport A — Channel 1 0x01120000
Output 2 Dataport A — Channel 2 0x01120001
Output 3 Dataport B — Channel 1 0x01120002
Output 4 Dataport B — Channel 2 0x01120003
Output 5 Dataport C — Channel 1 0x01120004
Output 6 Dataport C — Channel 2 0x01120005
Output 7 Dataport D — Channel 1 0x01120006
Output 8 Dataport D — Channel 2 0x01120007
Logical (DSP) Port Number Port Type

Output 9 Digital Output to CobraNet 0x01120008
Output 10 Digital Output to CobraNet 0x01120009
Output 11 Digital Output to CobraNet 0x0112000A
Output 12 Digital Output to CobraNet 0x0112000B
Output 13 Digital Output to CobraNet 0x0112000C
Output 14 Digital Output to CobraNet 0x0112000D
Output 15 Digital Output to CobraNet 0x0112000E
Output 16 Digital Output to CobraNet 0x0112000F
Output 17 Digital Output to CobraNet 0x01120010
Output 18 Digital Output to CobraNet 0x01120011
Output 19 Digital Output to CobraNet 0x01120012
Output 20 Digital Output to CobraNet 0x01120013
Output 21 Digital Output to CobraNet 0x01120014
Output 22 Digital Output to CobraNet 0x01120015
Output 23 Digital Output to CobraNet 0x01120016
Output 24 Digital Output to CobraNet 0x01120017

On BASIS922az devices, the first eight output porthe DSP chain are the Dataport outputs, or éamalog)
outputs on the back of the BASIS522aa device, wbarhalso be routed to CobraNet. The remaining B8puts
can ONLY be routed to CobraNet.

The number of analog, Dataport and/or CobraNettiapd output channels supported by a particular IBAf&vice

will vary by model. For specific details on the number of Dataport &@wbraNet outputs, please consult the
product Hardware Manual for the specific BASIS midueéng used
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Mute GET Command

To get the value of a mute button for a particolatput port, the GET command is issued. An exargptdor a
mute follows. Carriage returns and linefeeds amws for readability, but are not in the actual saege.

<?xml version="1.0"?>

<l-- nnnnnnn -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011200 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

The first (represented byiinnnnn”) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS B&
unit.

The third (represented bg¢’) is the channel number (in hex format) that isgeadjusted. The
table on the previous page lists all possible dutpute OIDs.

The response will have both the response codedésated by the “R” value) and a Boolean returnifdgcated by
the "B" value) that indicates the current valu¢haf Mute setting. Only one EGEIémentGet Simple) node is
allowed per message.

Mute GET Command Example
Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Get command example for output 6:

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01120005" M="0"/>

</GET_S>

Get command response for above message (assumingtibut is currently muted):

<?xml version="1.0"?>

<1--0000114-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x01120005" R="0" M="0" B="true"/>
</GETACK_S>

Mute SET Command

To set the value of a mute button for a particalatput port, the SET command is issued. An exarsgidor a
mute follows. Carriage returns and linefeeds amws for readability, but are not in the actual saege.

<?xml version="1.0"?>
<!-- nnnnnnn -->
<SET_S RT="C00" ID="0" L1IPW=" password ">
<ESS 0="0x011200 cc"M="0"B=" value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented bytinnnnn”) is the length of the entire message.
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The second (represented tpassword) is the Level 1 (Front Panel) password for theSBB&
unit.

The third (represented bg¢’) is the channel number (in hex format) that isngeadjusted. The
previous table lists all possible output mute OIDs.

The fourth (represented bydlue’) is the value for the new setting. In the caba Mute, this
will be either “true” or “false”.

The response will have both the response codedisated by the “R” value — see following exampayl a
Boolean return (as indicated by the "B" value) thdicates the new value of the Mute setting. Qorig ESS
(ElementSet Simple) node is allowed per message.

Mute SET Command Example
Carriage returns and linefeeds are shown for rebtyabut are not in the actual message.

Set command example for channel 10:
<?xml version="1.0"?>
<!1--0000119-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x01120009" M="0" B="true"/>
</SET_S>

Set command response for above message:

<?xml version="1.0"?>

<!1--0000114-->

<SETACK_S RT="C00" ID="0">

<ESS 0="0x01120009" R="0" M="0" B="true"/>
</SETACK_S>
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Gain Commands

The gain level of an amplifier attached to a BABI&aport can be changed remotely. The gain canti@ the
same controls that reside on the “Levels” tab ofideManager, and are located at the end of thedb&iR, but

before the analog or CobraNet outputs.

The gain controls use the ‘GET’ and ‘SET’ commatrdcture. The OIDs used in the commands to getsahthe

gain of the outputs of a BASIS are shown belowdrbe OIDs are “zero based indexed”):

Physical Port Number Port Type OID

Output 1 Dataport A — Channel 1 0x01110000
Output 2 Dataport A — Channel 2 0x01110001
Output 3 Dataport B — Channel 1 0x01110002
Output 4 Dataport B — Channel 2 0x01110003
Output 5 Dataport C — Channel 1 0x01110004
Output 6 Dataport C — Channel 2 0x01110005
Output 7 Dataport D — Channel 1 0x01110006
Output 8 Dataport D — Channel 2 0x01110007
Logical (DSP) Port Number Port Type

Output 9 Digital Output to CobraNet 0x01110008
Output 10 Digital Output to CobraNet 0x01110009
Output 11 Digital Output to CobraNet 0x0111000A
Output 12 Digital Output to CobraNet 0x0111000B
Output 13 Digital Output to CobraNet 0x0111000C
Output 14 Digital Output to CobraNet 0x0111000D
Output 15 Digital Output to CobraNet 0x0111000E
Output 16 Digital Output to CobraNet 0x0111000F
Output 17 Digital Output to CobraNet 0x01110010
Output 18 Digital Output to CobraNet 0x01110011
Output 19 Digital Output to CobraNet 0x01110012
Output 20 Digital Output to CobraNet 0x01110013
Output 21 Digital Output to CobraNet 0x01110014
Output 22 Digital Output to CobraNet 0x01110015
Output 23 Digital Output to CobraNet 0x01110016
Output 24 Digital Output to CobraNet 0x01110017

On BASIS922az devices, the first eight output portthe DSP chain are designed to correspond tD#taport

outputs, or euro (analog) outputs on the back®BASIS522aa device, which can also be routed twr@det. The

remaining DSP outputs are designed to correspotitetoutputs that can route to CobraNet.

The number of analog, Dataport and/or CobraNettiapd output channels supported by a particular IBAf&vice

will vary by model. For specific details on the number of Dataport &@wbraNet outputs, please consult the
product Hardware Manual for the specific BASIS nidmgéng used
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Gain GET Command

To get the value of a gain setting for a particalatput port, the GET command is issued. An exargpt for a
gain setting follows. Carriage returns and lingteare shown for readability, but are not in thei@omessage.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011100 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for the S B&
unit.

The third (represented bg¢’) is the channel number (in hex format) that isgeadjusted. The
table above lists all possible output mute OIDs.

The response will have both the response codedasated by the “R” value) and a floating pointuret (as
indicated by the "F" value) that indicates the entrvalue of the Gain setting. Only one EE&MhentGet Simple)
node is allowed per message.

Gain GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.
Get command example for channel 3:

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01110002" M="0"/>

</GET_S>

Get command response for above message:

<?xml version="1.0"?>

<1--0000115-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x01110002" R="0" M="0" F="-80.5"/>
</GETACK_S>

O Copyright 2005-2009 QSC Audio Products, LLC. Adhts reserved 18




Managing BASIS via 3¢ Party Control Systems

Gain SET Command

To set the value of a gain setting for a particolaput port, the SET command is issued. An exarset for a gain
setting follows. Carriage returns and linefeedssirown for readability, but are not in the actnaksage.

<?xml version="1.0"?>

<I-- 0000000 -->

<SET_S RT="CO00" ID="0" L1PW=" password ">
<ESS 0="0x011100 cc" M="0"F=" value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS &
unit.

The third (represented bg¢’) is the channel number (in hex format) that isngeadjusted.
The fourth (represented bydlug€’) is the value for the new setting. In the caba Gain, this
will be values from “12.0” to “-100.0” in 0.1db inements.

The response will have both the response codedésated by the “R” value) and a float return (adicated by the
"F" value) that indicates the new value of the Gatting. Only one ESElementSet Simple) node is allowed per
message. A response code oR4'[4" ) indicates the Set value sent is out of rangehigrOID and no change in
previous value occurred.

Gain SET Command Example
Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for channel 11 to change &tue of -12.5:

<?xml version="1.0"?>

<!1--0000119-->

<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x0111000a" M="0" F="-12.5"/>
</SET_S>

Set command response for above message:

<?xml version="1.0"?>

<!1--0000115-->

<SETACK_S RT="C00" ID="0">

<ESS 0="0x0111000a" R="0" M="0" F="-12.5"/>
</SETACK_S>
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Config/Snapshot Commands

The Config/Snapshot commands allow the third-peotytroller to change the BASIS unit’s active Confiation
and/or Snapshot by recalling a different Config/an&napshot within a Config.

Recalling a different Configuration can changedbeice dramatically, and will cause a muting of &luelio
because there are no assurances that the old en@ardigurations will be anything like one anothgignal path-
wise. Changing the Configuration is best thoudhas rewiring the signal flow — essentially repramming the
BASIS. Nothing is guaranteed to be the same exbeptP address and other data that relates tiolémity of the
unit.

Recalling a different Snapshot can change the andlee BASIS less dramatically, since every Snapslithin a
Configuration is based upon the Configuration ftséls such, there is a guarantee that the sigmgihan the device
is substantially the same between all Snapshots farticular Configuration. Recalling a Snapgtast be thought
of as a grouped change of parameters to be appligne active Configuration. There is no mutingween
Snapshot changes unless, of course, the recalblgusBot includes a muted parameter.

Control OID

Active Configuration Number 0x00070000
Active Snapshot Number 0x00070100
Active Configuration Name 0x00070200
Active Snapshot Name 0x00070300

All BASIS devices have only one active Configuratit a time and one active Snapshot at a time mitfait
Configuration. All BASIS devices have eight Conligtions that can be brought to the active/auditdée through
the Config/Snapshot commands. Each Configurateonhave as few or as many Snapshots as the Caatfaus
flash memory allocation will allow. Each Snapsfartthe active Configuration can be made activeulgh the
Config/Snapshot commands.

Config/Snapshot GET Command

To get the value of the active Configuration andjg&ot controls, the ‘get complex’ command is idsu&n
example get command for active Configuration anapShot follows. Carriage returns and linefeedsshosvn for
readability, but are not in the actual message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_C RT="CO00Q" ID="0" L1PW="  password ">
<EGC 0="0x00070000" M="0"/>

<EGCP 0O="0x00070000"/>

<EGCP 0="0x00070100"/>

<EGCP 0="0x00070200"/>

<EGCP 0="0x00070300"/>

</GET_C>

This command will return the current Configurateomd Snapshot settings. There are two portionseo$tring that
must be dynamically created:

The first (represented by000000) is the length of the entire message.
The second (represented tpassword) is the Level 1 (Front Panel) password for theSB&
unit.

The response will have both the response codedisated by the “R” value) and a set of values ¢ the
current Configuration and Snapshot numbers (asated by the "S" values) as well as their namemisated by
the "ST" values). The Configuration numbers and@@hot numbers are all zero relative. The Snapahobered
0 is the ‘original loaded settings’ Snapshot, and@shots numbered 1 to N are the user-defined Boegps
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The EGC tagElementGet Complex) is used to identify a group of relatedisgt. Each control that is requested
from the group needs its own EGAHgmentGet ComplexParameter) tag to request the data. The below eleamp
shows all requests for all of the available costfobm this group, however, a subset of the cosittah be

requested if only one or two control values areiiegl.

Config/Snapshot GET Command Example
Carriage returns and linefeeds are shown for rabtyabut are not in the actual message.

Get command example for Config/Snapshot numbersnames:
<?xml version="1.0"?>
<!--0000197-->
<GET_C RT="C00" ID="0"" password ">
<EGC 0="0x00070000" M="0"/>
<EGCP 0O="0x00070000"/>
<EGCP 0O="0x00070100"/>
<EGCP 0O="0x00070200"/>
<EGCP 0O="0x00070300"/>
</GET_C>

Get command response for above message:
<?xml version="1.0"?>
<!--0000259-->
<GETACK_C RT="CO00" ID="0">
<EGC 0="0x00070000" R="0" M="0"/>
<EGCP O="0x00070000" R="0" S="1"/>
<EGCP O="0x00070100" R="0" S="0"/>
<EGCP 0O="0x00070200" R="0" ST="BigGain"/>
<EGCP O="0x00070300" R="0" ST="Snapshot #1"/>
</GETACK_C>

Config/Snapshot SET Command

To set the value of the active Configuration andhot numbers, the ‘Element Set Complex’ (ESC)mand is
issued. An example SET for active Configuratiod &mapshot follows. Note that ESC is not the "psta
character!

The Configuration and Snapshot number may be sheatame time, within one complex message. Ggaria
returns and linefeeds are shown for readability,doe not in the actual message.

<?xml version="1.0"?>

<!-- 0000000 -->

<SET_C RT="C00" ID="0" L1PW=" password ">
<ESC 0="0x00070000" M="0"/>

<ESCP 0O="0x00070000" S=" Config "/>

<ESCP 0O="0x00070100" S=" Snapshot "/>
</SET_C>

This command will change the active Configuratiod &napshot controls to the values that are SEmre are four
portions of the string that must be dynamicallyatee:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theBB&
unit.

The third (represented by bnfig”) is the new Configuration number. Configuratiare
numbered O to 7 in BASIS.
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The fourth (represented bgtapshot) is the new Snapshot number. Snapshots are also
numbered from 0 to N in BASIS, where 0 is the nundfehe ‘original loaded settings’ Snapshot
and 1 to N are the user-defined Snapshot numbethddConfiguration.

The response will have a response code (as inditat¢ghe “R” value) and a set of values that ghe ¢urrent
Configuration and Snapshot numbers (as indicatethdyS" values) as well as their names (as indatat the
"ST" values).

The ESC tagHElementSet Complex) is used to identify a group of relatedisgt. Each control that is to be set in
the group needs its own ESAHdmentSet ComplexParameter) tag to set the value of the control. Gélew
example demonstrates the correct method for chgregionfiguration and Snapshot.

Both of these controls (Configuration/Snapshot)dneet be passed together. It is possible to séthe Snapshot
number but only for the currently Active Config. Yonay also set (recall) a Config without specifyamy
particular Snapshot. This is the same as chodbloge” in the Venue Manager application, and esa#ytrecalls
the Config with ALL of its most recent parametefues, whether part of the most recently recalledpShot or not.

NOTE: The Configuration and Snapshot name valuefagsl-Only and cannot be changed using these
commands.
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Config/Snapshot SET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for Configuration 3 and ‘oagjlnaded settings’ Snapshot 0:
<?xml version="1.0"?>
<!1--0000168-->
<SET_C RT="C00" ID="0" L1PW="password">
<ESC 0="0x00070000" M="0"/>
<ESCP O="0x00070000" S="2"/>
<ESCP 0O="0x00070100" S="0"/>
</SET_C>

Set command response for above message:

<?xml version="1.0"?>

<!1--0000175-->

<SETACK_C RT="C00" ID="0">

<ESC 0="0x00070000" R="0" M="0"/>
<ESCP 0="0x00070000" R="0" UC="0"/>
<ESCP 0O="0x00070100" R="0" S="-1"/>
</SETACK_C>

Set command example for user-defined Snapshotl{2 on
<?xml version="1.0"?>
<!1--0000138-->
<SET_C RT="CO00" ID="0" L1IPW="password">
<ESC 0="0x00070000" M="0"/>
<ESCP O="0x00070100" S="12"/>
</SET_C>

Set command response for above message:

<?xml version="1.0"?>

<1--0000140-->

<SETACK_C RT="CO00" ID="0">

<ESC 0O="0x00070000" R="0" M="0"/>
<ESCP 0O="0x00070100" R="0" S="12"/>
</SETACK_C>
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Sensing and Controlling

The BASIS family of devices are equipped with aragpiof hardware that enables the remote sensingamitol of
devices that are connected to them. The followsraglist of sensing and control options on mosSBA\devices
(the exact number of 1/O features vary by model):

Two relay outputs with N.O. and N.C. outputs
4 logic outputs
6 logic inputs

Since the BASIS family of devices are all Etherbased, this gives the installer a powerful tooldotting logic
onto the Ethernet for remote control and sensBgme examples are:

Remote control of a motorized projection screen
Remote control of lighting

Remote sensing of a door’s open/closed state
Remote actuation of a relay

Monitoring of equipment for loss prevention

The following are the commands that are providegite access to the remote control and sensingnzeiedin the
BASIS. For specific details on the operational parametefshe contact closures, including electrical
considerations, please refer to the product Hardwistanual for the specific BASIS model being used

Relay / Contact Closure Commands

The relay output / contact closure outputs aretémtan the back of the BASIS, and are used to efieernal
control of devices through the BASIS. The statéhefrelay outputs can be read and written, tiviagga way to
transmit local (to the control surface) state cleaimformation over the Ethernet to a remote (tochtrol surface)
contact controlled device that is proximate to B#SIS.

The relay output / contact closure controls usé®terl” and ‘SET’ command structure. The OIDs thet used in
the commands to get and set the closure statine aktay outputs of a BASIS are shown below. Nio¢eQIDs are
zero-base indexed.

For specific details on the operational parametefshe contact closures, including electrical calesations,
please refer to the product Hardware Manual for sipecific BASIS model being used

Physical Port Number Port Type OID
Relay Output 1 Contact Closure 0x01180000
Relay Output 2 Contact Closure 0x01180001

On most BASIS devices there are two relay outp@se model, the BASIS 914z, has NO relay outputs.

Relay Output GET Command

To get the value of a particular relay output, BT command is issued. An example GET for a relaput
follows. Carriage returns and linefeeds are shfmwmeadability, but are not in the actual message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011800 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

O Copyright 2005-2009 QSC Audio Products, LLC. Adhts reserved 24




Managing BASIS via 3¢ Party Control Systems

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theSB&

unit.

The third (represented bgc¢’) is the relay output number that is being adjdst&he table above
lists all possible relay output OIDs.

The response will have both the response codedésated by the “R” value) and an unsigned charaeteirn
value (as indicated by the “UC” value, limited tddd deenergized, or 1 for energized) that indisdle current
value of the relay output. Only one EGS3¢gmentGet Simple) node is allowed per message.

Keep in mind that the relay output can be wired@snally open or normally closed, so the returrugaloes not
necessarily reflect the electrical state of thetimdied device. The return value reflects the gizerd/deenergized
(on/off) state of the relay coil itself. It is thesponsibility of the user/programmer to deternvitéch state
provides the correct open/closed state of the otisggecontacts.

Relay Output GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.
Get command example for relay output 1:

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01180001" M="0"/>

</GET_S>

Get command response for above message, assuraeingldly is ENERGIZED:
<?xml version="1.0"?>
<!--0000112-->
<GETACK_S RT="C00" ID="0">
<EGS 0="0x01180001" R="0" M="0" UC="1"/>
</GETACK_S>

Relay Output SET Command

To set the state of a relay output, the SET comnmissued. An example set for a relay outpubfedl. Carriage
returns and linefeeds are shown for readability aoe not in the actual message.

<?xml version="1.0"?>

<I-- 0000000 -->

<SET_S RT="CO00" ID="0" L1PW=" password ">
<ESS 0="0x011800 cc" M="0"UC=" value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS B&
unit.

The third (represented bg¢’) is the channel number (in hex format) that isngeadjusted.

The fourth (represented bydlug’) is the value for the new setting. In the caba celay output,
this will be either “1” (relay energized) or “0"dlay deenergized).

The response will have both the response codendésated by the “R” value) and an unsigned charaetern

value (limited to O for deenergized, or 1 for eneed) that indicates the new value of the relaypousetting. Only
one ESSElementSet Smple) node is allowed per message.
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Relay Output SET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for relay output 2 to forte tihe energized state:
<?xml version="1.0"?>
<!1--0000116-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x01180001" M="0" UC="1"/>
</SET_S>

Set command response for above message:
<?xml version="1.0"?>
<!1--0000112-->
<SETACK_S RT="C00" ID="0">
<ESS 0="0x01180001" R="0" M="0" UC="1"/>
</SETACK_S>

OMNI Input Commands

The OMNI inputs are located on the back of the BASThe OMNI inputs can receive (sense) triggemaligfrom
external devices and equipment. The OMNI inputsdiiving an analog-to-digital convertor circuitl&), one
circuit per input. The signals to be sensed can be

- dry contact closures (open/closed contacts)

- TTL-compatible logic signals (0 vdc “off”, 5 vdc )
- variable resistance (0 to 10 k linear pot)

- variable voltage (0 to 5 vdc range)

The state or value of the OMNI inputs can be réaak giving a way to transmit local (to the BASERte
information over the Ethernet to a remote (to t#SES) control surface.

The OMNI input controls use only the ‘GET’ commastducture, since a ‘SET'can’t be used on an infute
OIDs that are used in the commands to GET thesstdtthe OMNI inputs of a BASIS are shown belowidthe
OIDs are zero-base indexed.

For specific details on the operational parametefthe OMNI inputs, including electrical considecas, please
contact the product Hardware Manual for the spedfiASIS model being used

Physical Port Number Port Type OID

OMNI Input 1 ADC / Logic Input 1 0x01170000
OMNI Input 2 ADC / Logic Input 2 0x01170001
OMNI Input 3 ADC / Logic Input 3 0x01170002
OMNI Input 4 ADC / Logic Input 4 0x01170003
OMNI Input 5 ADC / Logic Input 5 0x01170004
OMNI Input 6 ADC / Logic Input 6 0x01170005

On most BASIS devices there are six OMNI inputfie BASIS 9141z has two OMNI inputs.

OMNI Input GET Command

To get the value of a particular OMNI input, the TGE®bmmand is issued. An example get for an OMIgutn
follows. Carriage returns and linefeeds are shfmwmeadability, but are not in the actual message.

<?xml version="1.0"?>

<I-- 0000000 -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011700 cc" M="0"/>
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</GET_S>
There are three portions of the string that mustyoemically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theBB&
unit.

The third (represented bg¢’) is the number of the OMNI input number that &y requested.
The table above lists all possible OMNI input OIDs.

The response will have both the response codedésated by the “R” value) and an unsigned charaeteirn
value (as indicated by the “UC” value of 0 — 288ttindicates the current value of the OMNI inpGmnly one EGS
(ElementGet Simple) node is allowed per message.

Keep in mind that the OMNI input can be wired tther active high or active low logic, so the retuatue does not
necessarily reflect the state of the Ul on the degiending the logic signal.

OMNI Input GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Get command example for OMNI inpu21
<?xml version="1.0"?>
<!--0000109-->
<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01170001" M="0"/>
</GET_S>

Get command response for above message, assurai@MNI is receiving a mid-range resistance (appik.
ohm) or voltage (approx. 2.5Vdc):

<?xml version="1.0"?>

<!--0000114-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x01170001" R="0" M="0" UC="128"/>

</GETACK_S>

Note that a shorted input (or 0 vdc signal) woukld/a UC="0" (or very close to zero), while an opeput (or 5
vdc) would yield a UC="255". It is up to the usedgrammer to determine the proper range(s) of nethvalue(s).
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Logic Output Commands

The logic output controls use the ‘GET’ and ‘SE®hemand structure. The OIDs that are used in thentands to
get and set the output level (HIGH or LOW) of thgit outputs of a BASIS are shown below. Note thB<are
zero-base indexed.

For specific details on the operational parametefshe logic outputs, including electrical considgons such as
TTL/CMOS compatibility and drive specs, please actrthe product Hardware Manual for the specificB&
model being used

Physical Port Number Port Type OID

Logic Output 1 Logic Level Output 1 0x01190000
Logic Output 2 Logic Level Output 2 0x01190001
Logic Output 3 Logic Level Output 3 0x01190002
Logic Output 4 Logic Level Output 4 0x01190003

On most BASIS devices there are four logic outpdise BASIS 914z has no logic outputs.

Logic Output GET Command

To get the value of a particular logic output, GET command is issued. An example get for a logiput
follows. Carriage returns and linefeeds are shfmwmeadability, but are not in the actual message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="C00" ID="0" L1PW=" password ">
<EGS 0="0x011900 cc" M="0"/>

</GET_S>

There are three portions of the string that mustysemically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theBB&
unit.

The third (represented bg¢’) is the number of the logic output that is beadjusted. The table
above lists all possible logic output OIDs.

The response will have both the response codedésated by the “R” value) and an unsigned charaeteirn
value (as indicated by the “UC” value, limited t@i01) that indicates the current value of thedamitput. Only
one EGSlementGet Simple) node is allowed per message.

Keep in mind that the logic output can be wireddtive high or active low logic, so the return \atibes not
necessarily reflect the electrical state of thetrmdied device.
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Logic Output GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.
Get command example for logic output 2:

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01190001" M="0"/>

</GET_S>

Get command response for above message, assurgingldput is activated:
<?xml version="1.0"?>
<!1--0000112-->
<GETACK_S RT="C00" ID="0">
<EGS 0="0x01190001" R="0" M="0" UC="1"/>
</GETACK_S>

Logic Output SET Command

To set the state of a logic output, the SET comnisugbued. An example set for a logic outputoiel. Carriage
returns and linefeeds are shown for readability,doe not in the actual message.

<?xml version="1.0"?>

<!-- 0000000 -->

<SET_S RT="C00" ID="0" L1PW=" password ">
<ESS 0="0x011900 cc" M="0"UC=" value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theSB&
unit.

The third (represented bg¢’) is the channel number (in hex format) that isngeadjusted.
The fourth (represented byalu€’) is the value for the new setting. In the cafa mgic output,
this will be either “1” (logic high/on) or “0” (loig low/off).

The response will have both the response codedisated by the “R” value) and an unsigned charaeteirn

value (as indicated by the “UC” value, limited t@i01) that indicates the new value of the logitpatisetting.
Only one ESSHElementSet Smple) node is allowed per message.
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Logic Output SET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for logic output 4 to a vafuie(on/high):
<?xml version="1.0"?>
<!1--0000115-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x01190003" M="0" UC="1"/>
</SET_S>

Set command response for above message:
<?xml version="1.0"?>
<!1--0000112-->
<SETACK_S RT="C00" ID="0">
<ESS 0="0x01190003" R="0" M="0" UC="1"/>
</SETACK_S>
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Amplifiers

Almost all QSC amplifier models that come equippéith a Dataport and are connected to the Datapoa BASIS
device through a DB-15 cable can be remotely ctliatt@nd queried. The only exception is ISA seaewplifiers —
while these can be connected to a BASIS via a Deataand receive processed audio signals from %8I8, this
series of amps cannot be remotely controlled origde

This section outlines some of the remote controtfions that are available for all Dataport amg®othan the ISA
series amps. For purposes of this document, atlyefureference to Dataport amps does not inclodd3A series.

Amplifier Standby Commands
An amplifier can be placed into a standby conditmmute audio and save power.

NOTE: Amplifier Standby is a BASIS Dataport funetlolt is NOT the actual status of the connectegl#er, if
any — for the status of the connected amplifier willneed to query (GET) the "Amplifier Power Siat, which is
explained following the Amplifier Standby section.

The Amplifier Standby controls use the ‘GET’ andE™S command structure. The OIDs are used in theroands
to get and set the standby status of the BASISoets. Amplifiers connected to BASIS Dataports ban
controlled through these commands, but an amplifiiers NOT need to be connected for the BASIS foorad to a
GET or SET command. Note the OIDs are zero-basexadl Also, using any of the OIDs which ultimgtel
communicate to the same amp, in the case of 4-cbma8@nel amps, will yield the same results.

For specific details on the operational parametefshe Dataports, including electrical considerat®and number
of Dataports, please consult the manual for thecB@eBASIS model being used

Physical Port Number | Port Type OID

Amplifier Standby 1 Dataport A 0x03050000
Amplifier Standby 2 Dataport B 0x03050001
Amplifier Standby 3 Dataport C 0x03050002
Amplifier Standby 4 Dataport D 0x03050003
Amplifier Standby 5 Dataport E 0x03050004
Amplifier Standby 6 Dataport F 0x03050005
Amplifier Standby 7 Dataport G 0x03050006
Amplifier Standby 8 Dataport H 0x03050007

BASIS devices vary on the number of Dataports,cgiby four or eight Dataports. A command sent to a
nonexistent Dataport will be ignored by the BASIS.
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Amplifier Standby GET Command

To get the value of a particular amplifier standbwytrol, the GET command is issued. An example GEEn
amplifier standby follows. Carriage returns améfeeds are shown for readability, but are nolhénactual
message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0O="0x030500 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for the S B&
unit.

The third (represented bg¢’) is the number of the amplifier standby (Datapdinat is being
queried. The table above lists all possible angplgtandby OIDs.

The response will have both the response codedisated by the “R” value) and a short return vdaeindicated
by the "S" value, limited to O for "standby", ofdr "on") that indicates the current value of tmepdifier standby.
Only one EGSElementGet Simple) node is allowed per message.

Amplifier Standby GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.
Get command example for amplifier standby 1 (Datbp

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x03050000" M="0"/>

</GET_S>

Get command response for above message, assuraiB\BIS Amp Standby is "on":
<?xml version="1.0"?>
<!--0000111-->
<GETACK_S RT="C00" ID="0">
<EGS 0="0x03050000" R="0" M="0" S="1"/>
</GETACK_S>

Amplifier Standby SET Command

To set the state of an amplifier standby conti@, $ET command is issued. An example SET for glifaen
standby follows. Carriage returns and linefeeésstwown for readability, but are not in the actnaksage.

<?xml version="1.0"?>
<l-- 0000000 -->
<SET_S RT="C00" ID="0" L1PW=" password ">
<ESS 0="0x030500 cc"M="0"S=" value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented by000000) is the length of the entire message.
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The second (represented tpassword) is the Level 1 (Front Panel) password for theSBB&

unit.

The third (represented bgc¢’) is the amplifier number (Dataport number) (ixkHermat) that is
being adjusted.

The fourth (represented bydlu€’) is the value for the new setting. In the cabaroamplifier
standby output, this will be either “1” (set the@to "on" state) or “0” (set the amp to standby),
assuming there IS an amp connected. Remembers thiBataport command, not really an amp
function.

The response will have both the response codedisated by the “R” value) and a short return vdaeindicated
by the "S" value, limited to O for "standby", ofdr "on") that indicates the new value of the aiffgrl standby
setting. Only one ESE[ementSet Simple) node is allowed per message.

Amplifier Standby SET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for amplifier 4 (Dataport D):
<?xml version="1.0"?>
<!1--0000115-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x03050003" M="0" S="1"/>
</SET_S>

Set command response for above message:
<?xml version="1.0"?>
<!1--0000111-->
<SETACK_S RT="C00" ID="0">
<ESS 0="0x03050003" R="0" M="0" S="1"/>
</SETACK_S>
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Amplifier Power Status Commands
An amplifier's power status can be remotely quetl@dugh the BASIS.

NOTE: It is this command which returns the true astgius value with regards to On/Standby/Off fepanected
amp, including the fact that an amp is indeed cotateto the Dataport of the BASIS or not, all basadhe
returned response code. Merely sending the "Ampl8tandby Set" command as described previoudlynof
guarantee the amp is indeed in the state deslitéslimperative to issue an "Amplifier Power Sslttommand to
ascertain the true status of an amplifier.

The amplifier power status controls use the ‘GEdrnenand structure. The OIDs are used in the commtinget
the power status of the amplifiers that are coretttd the BASIS Dataports. Only amplifiers tha eonnected to
BASIS Dataports can be queried through this commbinte the OIDs are zero-base indexed.

For specific details on the operational parametefshe Dataports, including electrical consideratgoand number
of Dataports, please consult the manual for thecE@eBASIS model being used

Physical Port Number Port Type OID

Amplifier Power Status 1 Dataport A 0x03060000
Amplifier Power Status 2 Dataport B 0x03060001
Amplifier Power Status 3 Dataport C 0x03060002
Amplifier Power Status 4 Dataport D 0x03060003
Amplifier Power Status 5 Dataport E 0x03060004
Amplifier Power Status 6 Dataport F 0x03060005
Amplifier Power Status 7 Dataport G 0x03060006
Amplifier Power Status 8 Dataport H 0x03060007

BASIS devices vary on the number of Dataports,cgiby four or eight Dataports. A command sent to a
nonexistent Dataport will be ignored by the BASIS.
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Amplifier Power Status GET Command

To get the value of a particular amplifier poweatss control, the GET command is issued. An exar@#T for an
amplifier power status follows. Carriage returns éinefeeds are shown for readability, but areindhe actual
message.

<?xml version="1.0"?>

<l-- 0000000 -->

<GET_S RT="C00" ID="0" L1PW=" password ">

<EGS 0="0x030600 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS &
unit.

The third (represented bg¢’) is the number of the amplifier power status Qetaport) that is
being queried. The table above lists all possiohglifier power status OIDs.

The response will have both the response codendésated by the “R” value) and a short return va(as indicated
by the "S" value) that indicates the current valtithe amplifier power status. There are four fasssalues for
the short return value:

S="0" Amp is in standby

S="1" Amp is on

S="2" Amp is off, with no AC power (amp switch ibysically turned off, or the mains power is remadved
S="255" Dataport is disconnected, no amp presdsa,(R="10" instead of the expected R="0")

Only one EGSElementGet Simple) node is allowed per message.

Amplifier Power Status GET Command Example
Carriage returns and linefeeds are shown for rebtyabut are not in the actual message.

Get command example for amplifier power status ataport 2 (Dataport B):

<?xml version="1.0"?>

<!1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x03060001" M="0"/>

</GET_S>

GET command response for above message when Amiglifon":

<?xml version="1.0"?>

<!--0000111-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x03060001" R="0" M="0" S="1"/>
</GETACK_S>

GET command response for above message when amiglifin "Standby":

<?xml version="1.0"?>

<!--0000111-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x03060001" R="0" M="0" S="0"/>

O Copyright 2005-2009 QSC Audio Products, LLC. Adhts reserved 35




Managing BASIS via 3¢ Party Control Systems

</GETACK_S>

GET command response for above message when Amiglifoff" (via front-panel switch or by removidgC
mains power);

<?xml version="1.0"?>

<!--0000111-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x03060001" R="0" M="0" S="2"/>
</GETACK_S>

GET command response for above message when Ampkfiaport is "disconnected” (no amp detected ASES

Dataport):

<?xml version="1.0"?>

<!1--0000114-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x03060001" R="10" M="0" S="255"/>
</GETACK_S>

Amplifier Clip Status Commands
An amplifier’s clip status can be remotely queriecbugh the BASIS.

The amplifier clip status controls use the ‘GEThunand structure. These OIDs are used in the comtsrianget

the clip status of the amplifier channels that@menected to the BASIS Dataports. Only Datapouiygued
amplifiers that are connected to BASIS Dataportshmqueried through this command. Note the Ol@saro-

base indexed.

For specific details on the operational parametefshe Dataports, including electrical considerat®and number
of Dataports, please consult the manual for thecE@eBASIS model being used

Physical Port Number Port Type OID

Amplifier Clip Status 1 Dataport A, Channel 1 0x03090000
Amplifier Clip Status 2 Dataport A, Channel 2 0x03090001
Amplifier Clip Status 3 Dataport B, Channel 1 0x03090002
Amplifier Clip Status 4 Dataport B, Channel 2 0x03090003
Amplifier Clip Status 5 Dataport C, Channel 1 0x03090004
Amplifier Clip Status 6 Dataport C, Channel 2 0x03090005
Amplifier Clip Status 7 Dataport D, Channel 1 0x03090006
Amplifier Clip Status 8 Dataport D, Channel 2 0x03090007
Amplifier Clip Status 9 Dataport E, Channel 1 0x03090008
Amplifier Clip Status 10 Dataport E, Channel 2 0x03090009
Amplifier Clip Status 11 Dataport F, Channel 1 0x0309000A
Amplifier Clip Status 12 Dataport F, Channel 2 0x0309000B
Amplifier Clip Status 13 Dataport G, Channel 1 0x0309000C
Amplifier Clip Status 14 Dataport G, Channel 2 0x0309000D
Amplifier Clip Status 15 Dataport H, Channel 1 0x0309000E
Amplifier Clip Status 16 Dataport H, Channel 2 0x0309000F

BASIS devices vary on the number of Dataports,ciby four or eight Dataports. A command sent to a

nonexistent Dataport will be ignored by the BASIS.
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Amplifier Clip Status GET Command

To get the value of a particular amplifier cliptstcontrol, the GET command is issued. An exargptdor an
amplifier clip status follows. Carriage returngidimefeeds are shown for readability, but areindhe actual
message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0O="0x030900 cc" M="0"/>

</GET_S>

There are three portions of the string that mustyseamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS B&
unit.

The third (represented bg¢’) is the number of the amplifier clip status (izataport) that is
being queried. The table above lists all possiohglifier clip status OIDs.

The response will have both the response codedisated by the “R” value) and a short return vdaeindicated
by the "S" value, limited to O for "not clippingdr 1 for “clipping") that indicates the current walof the amplifier
clip status. Only one EG&lementGet Simple) node is allowed per message.

Amplifier Clip Status GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.
Get command example for amplifier clip status oat@@tel 2 of Dataport 1 (Dataport A):

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x03090001" M="0"/>

</GET_S>

Get command response for above message, assureingahnel is clipping:
<?xml version="1.0"?>
<!--0000111-->
<GETACK_S RT="C00" ID="0">
<EGS 0="0x03090001" R="0" M="0" S="1"/>
</GETACK_S>
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Amplifier Protect Status Commands
An amplifier’s protect status can be remotely qegtihrough the BASIS.

The amplifier protect status controls use the ‘GEdimmand structure. These OIDs are used in thenzords to
get the protect status of the amplifiers that arenected to the BASIS Dataports. Only dataporipgagd
amplifiers that are connected to BASIS Dataportstmaqueried through this command. Note the Olsaro-
based indexed.

Most Dataport-based QSC amplifiers will report as in Protect mode ditherchannel of that amplifier has the

"fault condition" which causes the Protect. Inesttvords, querying either Channel 1 or Channel 2 Dataport-
connected amplifier will yield the same result.

For specific details on the operational parametefshe Dataports, including electrical consideratgoand number

of Dataports, please consult the manual for thecB@eBASIS model being used

Physical Port Number Port Type OID

Amplifier Protect Status 1 Dataport A, Channel 1 0x030A0000
Amplifier Protect Status 2 Dataport A, Channel 2 0x030A0001
Amplifier Protect Status 3 Dataport B, Channel 1 0x030A0002
Amplifier Protect Status 4 Dataport B, Channel 2 0x030A0003
Amplifier Protect Status 5 Dataport C, Channel 1 0x030A0004
Amplifier Protect Status 6 Dataport C, Channel 2 0x030A0005
Amplifier Protect Status 7 Dataport D, Channel 1 0x030A0006
Amplifier Protect Status 8 Dataport D, Channel 2 0x030A0007
Amplifier Protect Status 9 Dataport E, Channel 1 0x030A0008
Amplifier Protect Status 10 Dataport E, Channel 2 0x030A0009
Amplifier Protect Status 11 Dataport F, Channel 1 0x030A000A
Amplifier Protect Status 12 Dataport F, Channel 2 0x030A000B
Amplifier Protect Status 13 Dataport G, Channel 1 0x030A000C
Amplifier Protect Status 14 Dataport G, Channel 2 0x030A000D
Amplifier Protect Status 15 Dataport H, Channel 1 0x030A000E
Amplifier Protect Status 16 Dataport H, Channel 2 0x030A000F

BASIS devices vary on the number of Dataports,cgiby four or eight Dataports. A command sent to a

nonexistent Dataport will be ignored by the BASIS.

Amplifier Protect Status GET Command

To get the value of a particular amplifier protsigtus control, the GET command is issued. An @&iget for an
amplifier protect status follows. Carriage retuamsl linefeeds are shown for readability, but axeimthe actual
message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="C00" ID="0" L1PW="
<EGS 0O="0x030A00 cc" M="0"/>
</GET_S>

password ">

There are three portions of the string that mustysemically created:
The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theSBB&
unit.
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The third (represented bg¢’) is the number of the amplifier protect staties (dataport) that is
being queried. The table above lists all possibiplifier protect status OIDs.

The response will have both the response codedisated by the “R” value) and a short return vdkeindicated
by the "S" value, limited to O for "not in proteobde”, or 1 for “in protect mode") that indicatkes current value
of the amplifier protect status. Only one EEEMmentGet Simple) node is allowed per message.

Amplifier Protect Status GET Command Example
Carriage returns and linefeeds are shown for rebtyabut are not in the actual message.

Get command example for amplifier protect statu®ataport 1(A), Channel 2:

<?xml version="1.0"?>

<!1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0O="0x030A0001" M="0"/>

</GET_S>

Get command response for above message, assuraiagnfhis in protect mode:
<?xml version="1.0"?>
<!--0000111-->
<GETACK_S RT="C00" ID="0">
<EGS O="0x030A0001" R="0" M="0" S="1"/>
</GETACK_S>
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Amplifier Temperature Commands

An amplifier's temperature can be remotely quetf@dugh the Basis. The temperature controls uséggt’
command structure. These OIDs are used in the @dsto get the temperature of the amplifiers dnat
connected to the Basis Dataports. Only dataparippgd amplifiers that are connected to Basis Dataan be
gueried through this command.

For specific details on the operational parameiéthe Dataports, including electrical considenasi@and number of

Dataports, please consult the manual for the speRifsis model being used:

Physical Port Number Port Type OID

Amplifier Temperature 1 Dataport A, Chl 0x030C0000
Amplifier Temperature 2 Dataport A, Ch2 0x030C0001
Amplifier Temperature 3 Dataport B, Chl 0x030C0002
Amplifier Temperature 4 Dataport B, Ch2 0x030C0003
Amplifier Temperature 5 Dataport C, Chl 0x030C0004
Amplifier Temperature 6 Dataport C, Ch2 0x030C0005
Amplifier Temperature 7 Dataport D, Ch1l 0x030C0006
Amplifier Temperature 8 Dataport D, Ch2 0x030C0007
Amplifier Temperature 9 Dataport E, Chl 0x030C0008
Amplifier Temperature 10 Dataport E, Ch2 0x030C0009
Amplifier Temperature 11 Dataport F, Chl 0x030CO000A
Amplifier Temperature 12 Dataport F, Ch2 0x030C000B
Amplifier Temperature 13 Dataport G, Chl 0x030C000C
Amplifier Temperature 14 Dataport G, Ch2 0x030C000D
Amplifier Temperature 15 Dataport H, Chl 0x030CO000E
Amplifier Temperature 16 Dataport H, Ch2 0x030CO000F

Basis devices vary on the number of Dataportsomirnand sent to a nonexistent Dataport will be igddoy the
Basis.

Amplifier Temperature GET Command

To get the value of a particular amplifier’s tengtare control, the get command is issued. An exauget follows.
Carriage returns and linefeeds are shown for rebityabut are not in the actual message.

<?xml version="1.0"?>

<!--0000000-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x030C00cc" M="0"/>

</GET_S>

There are three portions of the string that mustysemically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theS &
unit.

The third (represented bg¢’) is the number of the amplifier temperature stdfie: Dataport
Output Channel) that is being queried. The tabteva lists all possible amplifier temperature
status OIDs.

The response will have both the response codendésated by the “R” value) and a float return valas indicated
by the "F" value) that indicates the current valfithe amplifier temperature control, in degreessits. Only one
EGS (Element Get Simple) node is allowed per messag
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Amplifier Temperature GET Command Example

Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Get command example for amplifier temperature otapart A, Channel 2:

<?xml version="1.0"?>

<1--0000109-->

<GET_S RT="C00" ID="0" L1PW="password">
<EGS 0O="0x030C0001" M="0"/>

</GET_S>

Get command response for above message:

<?xml version="1.0"?>

<!1--0000114-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x030C0001" R="0" M="0" F="23.3"/>
</GETACK_S>
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Monitor Chain Commands

The monitor chain in a BASIS can be controlled regtyo To set up the monitor chain, a few thingedto be
done to assure that the results are as expected.

First, remember that there are only four monitprgaints that are available at any one time frojmame BASIS
device. Selecting a fifth monitor tap will automeatly disable the first one that was selected,maéning the limit
of four active taps at any one time.

Also note that when a tap selection has been ntilaeles are individual gain controls for each tagstbdn type.
The gain for the selected monitor tap needs tebtosprovide adequate signal from the monitor outfhe values
for the gain of disabled taps are retained for legeall/tap selection.

Monitor Tap Selection

The monitor tap select control uses the ‘SET’ @aBBT’' command structures. These OIDs are usedein th
commands to get and set the monitor tap seleatiothé channels that connect to the outputs. Tdwitor tap
select controls are the same controls that resitleei “Monitor” dialog of Venue Manager.

For specific details on the operational parametefshe Monitor Chain, including meaning of settingkease
consult the manual for the specific BASIS modeidased

Physical Port Number Port Type OID

Monitor Tap Select 1 Dataport A, Channel 1 0x01130000
Monitor Tap Select 2 Dataport A, Channel 2 0x01130001
Monitor Tap Select 3 Dataport B, Channel 1 0x01130002
Monitor Tap Select 4 Dataport B, Channel 2 0x01130003
Monitor Tap Select 5 Dataport C, Channel 1 0x01130004
Monitor Tap Select 6 Dataport C, Channel 2 0x01130005
Monitor Tap Select 7 Dataport D, Channel 1 0x01130006
Monitor Tap Select 8 Dataport D, Channel 2 0x01130007
Monitor Tap Select 9 Dataport E, Channel 1 0x01130008
Monitor Tap Select 10 Dataport E, Channel 2 0x01130009
Monitor Tap Select 11 Dataport F, Channel 1 0x0113000A
Monitor Tap Select 12 Dataport F, Channel 2 0x0113000B
Monitor Tap Select 13 Dataport G, Channel 1 0x0113000C
Monitor Tap Select 14 Dataport G, Channel 2 0x0113000D
Monitor Tap Select 15 Dataport H, Channel 1 0x0113000E
Monitor Tap Select 16 Dataport H, Channel 2 0x0113000F

BASIS devices vary on the number of Dataports.oMmand sent to a nonexistent Dataport will be igddsy the

BASIS.

Monitor Tap Select GET Command

To get the value of a particular monitor tap seteettrol, the GET command is issued. An examptdagea
monitor tap select follows. Carriage returns andfeeds are shown for readability, but are nahenactual
message.

<?xml version="1.0"?>

<!-- 0000000 -->

<GET_S RT="C00" ID="0" L1PW=" password ">
<EGS 0="0x011300 cc" M="0"/>

</GET_S>
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There are three portions of the string that mustyseamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level 1 (Front Panel) password for theSBB&

unit.

The third (represented bg¢’) is the monitor tap (ie: Dataport channel) tteabeing queried. The
table above lists all possible monitor tap selec@iDs.

The response will have both the response codedisated by the “R” value) and a short return vdaeindicated
by the “S” value, limited to 0 to 3) that indicatib& current monitor tap point selection:

0 = Off

1 = Pre-Basis tap

2 = Post-Basis / DataPort output tap
3 = Post amplifier output tap

Only one EGSElementGet Simple) node is allowed per message.

Monitor Tap Select GET Command Example
Carriage returns and linefeeds are shown for rebityabut are not in the actual message.

Get command example for monitor tap select on Datady, channel 2:

<?xml version="1.0"?>

<!1--0000109-->

<GET_S RT="CO00" ID="0" L1PW="password">
<EGS 0="0x01130001" M="0"/>

</GET_S>

Get command response for above message:

<?xml version="1.0"?>

<I--0000111-->

<GETACK_S RT="C00" ID="0">

<EGS 0="0x01130001" R="0" M="0" S="0"/>
</GETACK_S>

Monitor Tap Select SET Command Example
Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for tap select of ‘post’ omieah 4 (Dataport B, channel 2):
<?xml version="1.0"?>
<!1--0000115-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x01130003" M="0" S="2"/>
</SET_S>

Set command response for above message:
<?xml version="1.0"?>
<!--0000113-->
<SETACK_S RT="C00" ID="0">
<ESS 0="0x01130003" R="0" M="0" S="2"/>
</SETACK_S>

O Copyright 2005-2009 QSC Audio Products, LLC. Adhts reserved 43




Managing BASIS via 3¢ Party Control Systems

Monitor Gain Commands

The gain level of the various taps for the mondoain can be changed remotely. The gain contrelshe same
controls that reside in the “Monitor” dialog of Viem Manager. There is a gain control for each eftép points —

pre, post, and amplifier output.

All of the monitor tap gain controls use the ‘GHEirid ‘SET’ command structure. The OIDs that areluis¢he
commands to get and set the gain of the monitguisitof a BASIS are shown below:

Monitor Pre Gain Setting Port Type OID

Monitor Pre Gain 1 Dataport A, Channel 1 0x01140000
Monitor Pre Gain 2 Dataport A, Channel 2 0x01140001
Monitor Pre Gain 3 Dataport B, Channel 1 0x01140002
Monitor Pre Gain 4 Dataport B, Channel 2 0x01140003
Monitor Pre Gain 5 Dataport C, Channel 1 0x01140004
Monitor Pre Gain 6 Dataport C, Channel 2 0x01140005
Monitor Pre Gain 7 Dataport D, Channel 1 0x01140006
Monitor Pre Gain 8 Dataport D, Channel 2 0x01140007
Monitor Pre Gain 9 Dataport E, Channel 1 0x01140008
Monitor Pre Gain 10 Dataport E, Channel 2 0x01140009
Monitor Pre Gain 11 Dataport F, Channel 1 0x0114000A
Monitor Pre Gain 12 Dataport F, Channel 2 0x0114000B
Monitor Pre Gain 13 Dataport G, Channel 1 0x0114000C
Monitor Pre Gain 14 Dataport G, Channel 2 0x0114000D
Monitor Pre Gain 15 Dataport H, Channel 1 0x0114000E
Monitor Pre Gain 16 Dataport H, Channel 2 0x0114000F
Monitor Post Gain Setting Port Type OID

Monitor Post Gain 1 Dataport A, Channel 1 0x01150000
Monitor Post Gain 2 Dataport A, Channel 2 0x01150001
Monitor Post Gain 3 Dataport B, Channel 1 0x01150002
Monitor Post Gain 4 Dataport B, Channel 2 0x01150003
Monitor Post Gain 5 Dataport C, Channel 1 0x01150004
Monitor Post Gain 6 Dataport C, Channel 2 0x01150005
Monitor Post Gain 7 Dataport D, Channel 1 0x01150006
Monitor Post Gain 8 Dataport D, Channel 2 0x01150007
Monitor Post Gain 9 Dataport E, Channel 1 0x01150008
Monitor Post Gain 10 Dataport E, Channel 2 0x01150009
Monitor Post Gain 11 Dataport F, Channel 1 0x0115000A
Monitor Post Gain 12 Dataport F, Channel 2 0x0115000B
Monitor Post Gain 13 Dataport G, Channel 1 0x0115000C
Monitor Post Gain 14 Dataport G, Channel 2 0x0115000D
Monitor Post Gain 15 Dataport H, Channel 1 0x0115000E
Monitor Post Gain 16 Dataport H, Channel 2 0x0115000F
Monitor Speaker Gain Setting | Port Type OID

Monitor Speaker Gain 1 Dataport A, Channel 1 0x01160000
Monitor Speaker Gain 2 Dataport A, Channel 2 0x01160001
Monitor Speaker Gain 3 Dataport B, Channel 1 0x01160002
Monitor Speaker Gain 4 Dataport B, Channel 2 0x01160003
Monitor Speaker Gain 5 Dataport C, Channel 1 0x01160004
Monitor Speaker Gain 6 Dataport C, Channel 2 0x01160005
Monitor Speaker Gain 7 Dataport D, Channel 1 0x01160006
Monitor Speaker Gain 8 Dataport D, Channel 2 0x01160007
Monitor Speaker Gain 9 Dataport E, Channel 1 0x01160008
Monitor Speaker Gain 10 Dataport E, Channel 2 0x01160009
Monitor Speaker Gain 11 Dataport F, Channel 1 0x0116000A
Monitor Speaker Gain 12 Dataport F, Channel 2 0x0116000B
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Monitor Speaker Gain 13 Dataport G, Channel 1 0x0116000C
Monitor Speaker Gain 14 Dataport G, Channel 2 0x0116000D
Monitor Speaker Gain 15 Dataport H, Channel 1 0x0116000E
Monitor Speaker Gain 16 Dataport H, Channel 2 0x0116000F

On BASIS devices, the first eight output portstia DSP chain are designed to correspond to thepbdtar euro
(analog) outputs on the back of the device, whiah @&lso be routed to CobraNet. The remaining D&puts are
designed to correspond to the outputs that came touCobraNet.

The number of Dataport and CobraNet channels stgxbbly a particular BASIS device will vary by modé&lor
specific details on the number of Dataport and Gdbet outputs, please consult the product Hardwaamél for
the specific BASIS model being used

Monitor Gain GET Command

To get the value of a gain setting for a particatamnitor tap, the GET command is issued. An exargpt
command for a gain setting follows. Carriage mesuaind linefeeds are shown for readability, butatan the
actual message.

Pre gain:
<?xml version="1.0"?>
<!-- 0000000 -->
<GET_S RT="C00" ID="0" L1PW=" password ">
<EGS 0="0x011400 cc" M="0"/>
</GET_S>

Post gain:
<?xml version="1.0"?>
<!-- 0000000 -->
<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011500 cc" M="0"/>
</GET_S>

Speaker gain:
<?xml version="1.0"?>
<!-- 0000000 -->
<GET_S RT="CO00" ID="0" L1PW=" password ">
<EGS 0="0x011600 cc" M="0"/>
</GET_S>

There are three portions of the string that mustyseamically created:
The first (represented by000000) is the length of the entire message.
The second (represented tpassword) is the Level 1 (Front Panel) password for theS B&
unit.
The third (represented bg¢’) is the channel number (in hex format) that isgeadjusted. The
table above lists all possible monitor gain OIDs.

The response will have both the response codedésated by the “R” value) and a floating pointuret that
indicates the current value of the Gain settingily@ne EGS ElementGet Simple) node is allowed per message.

Monitor Gain GET Command Example
Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Get command example for channel 3, monitor pre:gain

<?xml version="1.0"?>
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<1--0000109-->
<GET_S RT="C00" ID="0" LLPW="password">
<EGS 0="0x01140002" M="0"/>

</GET_S>

Get command response for above message, assumiBgh@initor Pre Gain is set for -12.0:
<?xml version="1.0"?>
<!1--0000115-->
<GETACK_S RT="C00" ID="0" L1PW="password">
<EGS 0="0x01140002" R="0" M="0" F="-12.0"/>
</GETACK_S>

Monitor Gain SET Command

To set the value of a gain setting for a particotanitor tap, the SET command is issued. An exarsgt for a
monitor gain setting follows. Carriage returns éindfeeds are shown for readability, but are nahe actual
message.

Pre gain:
<?xml version="1.0"?>
<!-- 0000000 -->
<SET_S RT="C00" ID="0" L1PW=" password ">
<ESS 0="0x011400 cc" M="0"F=" value ">
</SET_S>

Post gain:
<?xml version="1.0"?>
<!-- 0000000 -->
<SET_S RT="CO00" ID="0" L1PW=" password ">
<ESS 0="0x011500 cc" M="0"F=" value "/>
</SET_S>

Speaker gain:
<?xml version="1.0"?>
<l-- 0000000 -->
<SET_S RT="C00" ID="0" L1PW=" password ">
<ESS 0="0x011600 cc" M="0"F="  value "/>
</SET_S>

There are four portions of the string that mustiipeamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Level | (Front Panel) password for the B8 unit.

The third (represented bg¢’) is the channel number (in hex format) that isngeadjusted.
The fourth (represented byadlu€’) is the value for the new setting. In the caba ®onitor
Gain, this will be in the range of “0.0” and “-85.in .5db increments.

The response will have both the response codedésated by the “R” value) and a float return (adicated by the
“F” value) that indicates the new value of the iGgetting. Only one ES&kementSet Simple) node is allowed

per message.
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Monitor Gain SET Command Example
Carriage returns and linefeeds are shown for ralityabut are not in the actual message.

Set command example for channel 10, monitor past ga
<?xml version="1.0"?>
<!1--0000119-->
<SET_S RT="C00" ID="0" L1PW="password">
<ESS 0="0x0115000a" M="0" F="-24.0"/>
</SET_S>

Set command response for above message:
<?xml version="1.0"?>
<!1--0000114-->
<SETACK_S RT="C00" ID="0">
<ESS 0="0x0115000a" R="0" M="0" F="-24.0"/>
</SETACK_S>
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DSP Chain Commands

A control device can send commands to all of thepShot-capable controls of all of the processotkerDSP
chain of the active Configuration.

This section will tell you how to connect to anytbé Snapshot-capable controls in the active D@#h¢chegardless
of how the DSP chain is configured. It will alsddrm you of a number of potential problems that adse if the
control architecture is not thoroughly thought-auid how to avoid that.

Dynamic DSP Overview

All of the other sections of this document haverbgeared towards controls that are always preeemBASIS
device, no matter how it is programmed. A BASIS®2Xor instance, always has 8 analog input chanaed 8
analog output channels. The controls that areya\paesent in a BASIS are referred to as statitrots) or static
object IDs (OID). They are called static becailmss/ tare always there for a particular BASIS model.

Controls in the DSP chain are, by virtue of therwtafined nature of the DSP chain, not always preisea BASIS.
In fact, since every one of the eight Configurasioma BASIS can have a different DSP chain, arobirt the DSP
chain may or may not be accessible simply giverciwionfiguration is presently active. The continlthe DSP
chain are called dynamic controls, or dynamic abjps (OID). They are called dynamic because they
dynamically allocated in response to user progrargmi

A dynamic control / OID is no different to the BASthan a static control / OID, with regard to cohtommands.
A dynamic OID responds to the same ‘set simple(SE) / ‘get simple’ (GET_S) syntax as the statintools do.
It is simply a matter of determining the proper Ql&lue for the message, and getting the data type the
processor parameter table. From that, a messagaechuilt to set/get the dynamic control value.

The following sections will tell you everything yoeed to know to be able to formulate the contressages for all
of the dynamic OIDs that are available.

Dynamic DSP Cautions

The content of the DSP chain portion of every fiablConfiguration that is stored in a BASIS is coetgly under
the control of the end user. This includes sigradh, processing, and the values of the processameters. As
such, it is not possible for the BASIS firmwareagsume very much about the content of any of #shéd
Configurations. It is possible that each flashedfiguration in a BASIS is dramatically differenin-both
structure and processing.

This flexibility, that of the BASIS to have manyfférent (potentially incompatible) flashed Configtions ready
for recall, is a concern when third party contsobeing used. The reason for concern is thathferblDs (OID) in
one Configuration may overlap the OIDs of anotim@pmpatible Configuration. This is a built-in litation of the
object-addressing scheme.

Briefly speaking, the OID contains: a) the proces$bg b) the processor parameter, and c) the cHandex.
Among these three pieces of data, it is not pas$dyla command destined for the first channel gatting of a
gain block called ‘Block 1" in one Configuration be differentiated from the delay time of a delényck called
‘Block 1’ in another Configuration. Both object$l@re exactly the same (0x40010400), even thowglhpghrposes
in the two signal chains are obviously not the saifia third party control device were sending coamds to OID
0x40010400 and the active Configuration changexh fitee first Configuration to the second, the reésgl{likely
unintentional) changes made to the delay time wbkidy not be the desired result.

Since the flashed Configurations can be so diffei@md since the OIDs in one Configuration can laye©IDs in
another Configuration, it is recommended that whging a third party control device that you setalipf the
flashed Configurations in the BASIS to be the sdiskentical) Configuration. This way, when the seti
Configuration is changed (intentionally or not)e #9IDs all remain the same and retain their sansnimg between
Configuration changes.
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If it is not possible for the same Configuratiorb® put into all of the flashed Configurationdsitmportant that the
control device reads the Configuration and Snapeghloes from the BASIS periodically so that the tcoindevice
can make sure that the OIDs that are being coatt@lte, in fact, the correct ones. In essencectigck makes the
active Configuration number a qualifier to the OH3suring a unique address for a control withiriladhed
Configurations for the device.

NOTE: While one could certainly calculate all the vaious OIDs for the signal flow of a particular Config in a
Basis by reading the remainder of this section, is HIGLY recommended you use the special applicatio
“BasisTerm.exe” to generate your desired OIDs and@rameters. BasisTerm will save you literally HOURS
of calculations. In addition, if you are connectedo a live QSControl network, you can use BasisTerrto test
and verify your desired XML strings. BasisTerm isincluded, along with this document, in the default
installation directory for QSControl.Net software. Usually, you will find this directory at:

C:\Program Files\QSC Audio\QSControl.net\Third Party Control

Dynamic OID Calculation

To send commands to a control in the DSP chais iecessary to calculate the value of the pa&idDID to be
controlled. This is easily done, as long as thieong is known:

The type of DSP object

The processor ID number.
The parameter code.

The parameter index (indices).

The type of processor should be self-evident irdB& chain; it is simply the type of processortasa in the
Venue Manager DSP programming user interface. tifjiee of processor will be used to look into thisdment to
a) locate the proper parameter code in the follgwable, and b) locate the appropriate calculatonse for the
OID.

The processor ID can be obtained in two wayshdfgrocessor has not been renamed (the name prfdbessor is
still of the format ‘Block n’), then the processarmber is the number shown in the name. If thegssor has been
renamed (the processor name is not of the formatkBn’), then the existing name can be temporaibsed in the
DSP editor and the default name will be automdsicgiown.

The parameter code can be obtained from the tatiteeinext section. Note that only Snapshot-capatnhtrols are
in the table, so if a control is missing it is pably not Snapshot-capable.

The parameter index is the zero-based index ofahérol within the processor. For example, if finst gain level
in a multi-channel gain block is to be controlldten the index would be 0. If the second gainlle/e be
controlled, then the index would be 1, and so Gontrols that are visually grouped together arallpof the same
index value. So, for instance, the associated curiérols for the preceding gain block example wadrry the
index values of 0 and 1, respectively, for the ctehd and 2 mutes.

In the case of crossovers and mixers, the calomadia little different, and requires a little raatata. In the
crossover, there are two indices. One is for thedband the second is for the filter number withimband. In the
mixer, there are also two indices. One indexlfierinput channel, one index for the output charaned, the two are
used together for accessing the matrix.
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Parameter Codes by Processor

The following table lists the parameter codes amgjes for each of the processors that are caphbgirg
controlled via external controllers. Any speciahsiderations are also noted for each processor.

The table contains the following:

Processor Name
This is the name of the processor when viewed imu¢eManager.

Parameter Name
This is the name of the parameter within the preaes

Parameter Range
This is the usable range and expected units gfainemeter.

Data Type
This is the data type code that the BASIS expextthe parameter.

Parameter Code
This is the decimal representation of the paranczide.

The BASIS requires that a control value that ispdiep to the device is in the proper format for tiyge code that is
specified. The data types and their associateddts are:

F Data Type
Float data type. A float must include at least digt to the left of the decimal point. For vatue
less than 1.0, this will require a leading zero.

S Data Type
Short data type. A short must not include any att@rs other than zero through nine. A short
should not include a leading zero.

ST Data Type

String data type. A string must not include angreleters other than 0-9 and a-z (upper or lower
case).
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Processor Parameter Range Type Code
AGC Processor Name 16 characters max. ST 0
Target Level -80dB to 0dB F 5
Threshold -80dB to Target Level F 7
Ratio 1:1to 5:1 F 8
Release Time 50ms to 60s F 9
Side Chain HPF 1.0Hz to 1kHz F 10
Bypass O=normal, 1=bypass S 11
Processor | Parameter Range Type Code
Automixer Processor Name 16 characters max. ST 0
Input Gain -100dB to +12dB F 4
Input Mute O=normal, 1=mute S 5
Input Priority O=normal, 1=priority S 6
Program Gain -100dB to +12dB F 7
Program Off 0=on, 1=off S 8
Mix Gain -100dB to +12dB F 9
Mix Mute O=normal, 1=mute S 10
Hold Time 0s to 60s F 11
Response Time 100ms to 60s F 12
Upper Threshold -80dB to 0dB F 13
Lower Threshold -80dB to 0dB F 14
Processor | Parameter | Range | Type | Code
Compressor | Processor Name 16 characters max. ST 0
Threshold -150dB to bottom of soft knee F 5
Ratio 1:1 to over 100000:1 F 6
Soft Knee Width 0.8dB to 20dB F 7
Attack Time 100us to 60s (must be < Release Timéy 9
Release Time 1ms to 60s (must be > Attack Time) F |10
Delay Time Oms to 50ms F 11
Delay Mode 0=no delay, 1=use Delay Time, S 12
2=optimum, 3=minimum overshoot
Output Gain -88dB to +12dB F 13
Polarity O=normal, 1=invert S 14
Mute O=normal, 1=mute S 15
Bypass O=normal, 1=bypass S 16
Processor Parameter | Range Type Code
Crossover Processor Name 16 characters max. ST 0
Filter Frequency | 20Hz to 20kHz F 6

The crossover uses a different OID calculation timaist processors. Refer to the crossover OID lzlon

section.

Frequency synchronization between adjacent sectibtige crossover will be maintained by the BASIS.
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Processor Parameter Range Type Code

Delay Processor Name 16 characters max. ST 0
Delay Time 0s to 0.910s (must be < Delay Max) F 4
Bypass O=normal, 1=bypass S 5
Peak Meter 0to-127 dB F 6

The delay time must be less than the maximum d@fa of the processor, as set up in Venue Managke

maximum delay time can not be changed during rusmtim

Processor Parameter | Range Type Code
Ducker Processor Name | 16 characters max. ST 0
Threshold -100dB to 0dB F 4
Attenuation -100dB to 0dB F 5
Fade Out Time 100us to 60s F 6
Hold Time 0s to 60s F 7
Fade In Time 100us to 60s F 8
Priority Gain -100dB to +12dB F 9
Priority Mute O=normal, 1=mute S 10
Bypass O=normal, 1=mute S 11
Peak Meter 0to -127dB F 12
Processor Parameter | Range | Type [ Code
Dynamics Processor Name 16 characters max. ST 0
Compressor -100dB to 0dB F 5
Threshold
Compressor Ratio 1.1 to over 100,000:1 F 6
Expander Threshold -150dB to 0dB F 7
Expander Ratio 0.0588:1to 1:1 F 8
Noise Gate Threshold -150dB to 0dB F 9
Soft Knee Width 0.753dB to 20dB F 10
RMS Avg. Time Os to 60s F 11
Attack Time 20us to 60s (must be < Release Time F | 12
Release Time 100us to 60s (must be > Attack Time)F 13
Delay Time Oms to 200ms F 14
Delay Mode 0=none, 1=use Delay Time, S 15
2=optimum, 3=minimum overshoot
Output Gain -88dB to +12dB F 16
Polarity O=normal, 1=invert S 17
Mute O=normal, 1=mute S 18
Bypass O=normal, 1=bypass S 19
Processor Parameter Range Type Code
Equalizer Processor Name 16 characters max. ST 0
Frequency 20Hz to 20kHz F 6
Q 0.21t0 70.0 F 7
Low Gain -24dB to +12dB F 8
Mid Gain -24dB to +12dB F 9
High Gain -24dB to +12dB F 10
Bypass O=normal, 1=bypass S 11
Processor Parameter Range Type Code
Gain Processor Name 16 characters max. ST 0

O Copyright 2005-2009 QSC Audio Products, LLC. Adhts reserved

52




Managing BASIS via 3¢ Party Control Systems

Gain Value -88dB to +12dB F 4
Mute O=normal, 1=mute S 5
Polarity O=normal, 1=invert S 6
Meter F 7
Processor Parameter Range Type Code
Graphic EQ Processor Name 16 characters max. ST 0
Bypass O=normal, 1=bypass S 10
User Gain -12dB to +12dB F 11
Processor Parameter Range | Type Code
Limiter Processor Name 16 characters max. ST 0
Threshold -150dB to 0dB F 4
Attack Time 20us to 60s (must be < Release Timeg) F |5
Release Time 100us to 60s (must be > Attack Time)F 6
Delay Time Oms to 50ms F 7
Delay Mode 0=none, 1=use Delay Time, S 8
2=optimum, 3=minimum overshoot
Output Gain -88dB to +12dB F 9
Polarity O=normal, 1=invert S 10
Mute O=normal, 1=mute S 11
Bypass O=normal, 1=bypass S 12
Processor Parameter | Range Type Code
Mixer Processor Name 16 characters max. ST 0
Crosspoint Level -100dB to 0dB F 4
Crosspoint Mute O=normal, 1=mute S 5
Crosspoint Polarity O=normal, 1=invert S 6
Input Level -100dB to 0dB F 7
Input Mute O=normal, 1=mute S 8
Input Polarity O=normal, 1=invert S 9
Output Gain -100dB to +12dB F 10
Output Mute O=normal, 1=mute S 11
Output Polarity O=normal, 1=invert S 12
Output Peak Meter 0to-127dB F 13

The mixer uses a different OID calculation than nadghe other processors. Please refer to the @lBulation for

the mixer.

Mixer crosspoints must be activated in Venue Manadixer crosspoints cannot be activated duringtime.
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Processor Parameter Range | Type Code
Noise Gate Processor Name 16 characters max. ST
Threshold -150dB to 0dB F 5
Attenuation -100dB to 0dB F 6
Attack Time 100us to 60s (must be < Release Timely 7
Hold Time 0s to 60s F 8
Release Time 100us to 60s (must be > Attack Time)F 9
Delay Time Oms to 50ms F 10
Delay Mode 0=none, 1=use Delay Time, S 11
2=optimum, 3=minimum overshoot
Bypass O=normal, 1=bypass S 12
Processor Parameter Range Type Code
Noise Generator| Processor Name 16 characters max. T S|O
Type O=white, 1=pink S 3
Level -88dB to 0dB F 4
Mute O=normal, 1=mute S 5
Processor Parameter | Range | Type Code
RMS Meter Processor Name 16 characters max. ST 0
Averaging Time 0.1s to 60s F 3
Meter Value 0to-127 dB F 4
Processor Parameter Range Type Code
Router Processor Name 16 characters max. ST 0
Input Select -1=mute, any other number is input | S 3
channel select. (must be <= number of
channels)
Peak Meter 0to -127dB F 7
Processor Parameter Range Type Code
Tone Generator | Processor Name 16 characters max. ST O
Frequency 20hZ to 20kHz F 3
Level -88dB to 0dB F 4
Polarity O=normal, 1=invert S 5
Mute O=normal, 1=mute S 6
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OID Calculation for DSP Objects except Crossover an  d Mixer

The calculation for a control OID that is not igr@ssover or a mixer is as follows. Please naettie following is
shown in hexadecimal fashion, as the OID is a biskrcomprised of several pieces of data. A decimal
representation of the same calculation will alsshawvn for reference.

OID Definition
Byte 1 | Byte 2 Byte 3 Byte 4
2 bits 14 bits 8 bits 8 bits
01 I 1 | PPPP PPPP | XXXX XXXX |
where

01 = the bit mask to mark a dynamic OID (high or2lduits)

I = the processor ID number from Venue Managertits)

P = the parameter code from the parameter codie (@lbits)

X = the zero-relative index of the control in altikahannel processor (8 bits)

As an example, to calculate the OID for a mute sihgle channel gain block that is called ‘Block Simply
perform the calculation as follows:

Starting bit mask: 0x40000000

Processor ID (in hex): 0070000 This is ‘I' above.
Parameter Code (in hex): 0x4@BD0 This is ‘P’ above.
Channel Index (in hex): 0x400703 This is ‘X” above.

Final OID for Mute Control: 0x40070500

As another example, to calculate the OID for a lsgpaf a peak limiter block that is called ‘Block 65imply
perform the calculation as follows:

Starting bit mask: 0x40000000
Processor ID (in hex): 0x4:30000
Parameter Code (in hex): ox4@ED0
Channel Index (in hex): 0x40430C

Final OID for Bypass Control: ~ 0x40430C00

As a final example, to calculate the OID for thedleof channel 4 of an 8-channel gain block thatailled ‘Block
234, simply perform the calculation as follows:

Starting bit mask: 0x40000000

Processor ID (in hex): OR¥EA0000

Parameter Code (in hex): 0x4068400

Channel Index (in hex): 0x40EA08 X is zero-relative

Final OID for Level 3 Control: 0x40EA0403

OID values can be calculated with decimal arithmesimply perform the following calculation witheé same
processor ID, parameter code, and channel indeesalou obtained for the above:

0x40000000 + (Processor ID * 65536) + (ParametateCo256) + Index

The above-described calculations can be usedlfpr@dessors with the exception of the crossovdrtha mixer.
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OID Calculation for Crossover

The calculation for a control OID that is in a goger is as follows. Please note that the follgwishown in
hexadecimal fashion, as the OID is a bit mask cisegrof several pieces of data. A decimal repitasien of the
same calculation will also be shown for reference.

OID Definition
Byte 1 | Byte 2 Byte 3 | Byte 4
2 bits 14 bits 4 bits 6 bits 6 bits
01 I 1 | PPPP XXXXXX YYYYYY
where
01 = the bit mask to mark a dynamic OID (high-or@dits)

I = the processor ID number from Venue Managerits)
P = the parameter code from the parameter codie (4lbits)
X = the crossover band zero-relative index (6)bits

Y = the crossover filter zero-relative index (6spit

The crossover band and filter indices require fitation. Each crossover has groups of 1 or 2rlthat are set up
to act as a unit to pass audio for a particular giathe audio spectrum. The filter groups carséeup to provide a
high pass, low pass, or band pass response, daegaman the crossover type (2-way, 3-way, or 4-wahe part
of the response that the specific filter is usadddhe crossover band. The specific filter ia Band is the filter
number.

The definition of a band varies depending uponctiossover type.

Two-way crossover

o Band 0 = low pass section (1 low pass filter)

o Band 1 = high pass section (1 high pass filter)

Three-way crossover

o Band 0 = low pass section (1 low pass filter)

o0 Band 1 = mid pass section (2 filters — 1 low pass hhigh pass)

o Band 2 = high pass section (1 high pass filter)

Four-way crossover

o Band 0 = low pass section (1 filter)

o Band 1 = mid pass low section (2 filters — 1 low®and 1 high pass)
0 Band 2 = mid pass high section (2 filters — 1 laggand 1 high pass)
o Band 3 = high pass section (1 filter)

In a filter pair, the low pass filter always cagide lower filter index. So, for example:

Filter O of crossover band 2 of a 4-way crossosex iow pass filter.
Filter 1 of crossover band 2 of a 4-way crossosex high pass filter.
Filter 1 of crossover band 2 of a 3-way crossogeranexistent.

Filter 1 of either crossover band of a two-way sm&r is nonexistent.
Filter O of crossover band 0 of a two-way crossaser low pass filter.
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To put this to use, let’s calculate the OID foreqguency of the high pass filter in a 2-way crossdhkiat is called

‘Block 11'. Simply perform the calculation as folls:

Starting bit mask: 0x40000000
Processor ID (in hex):
Parameter Code (in hex):

Band Index (in hex):
Filter Index (in hex):

Final OID for Freq. Control:

As another example, to calculate the OID for adegy of the low pass filter in the mid-high barical-way

00HB0O000
0x408000
0x4008B480
0x400Bem

0x400B6040

This is ‘I’ above.
This is ‘P’ above.
This is ‘X* above.
(only the top 6 highlighted bits get set)
This is 'Y’ above.
(only the lower 6 highlighted bits get set)

crossover ‘Block 44’, simply perform the calculatias follows:

Starting bit mask: 0x40000000
Processor ID (in hex):
Parameter Code (in hex):
Band Index (in hex):
Filter Index (in hex):

Final OID for Freq. Control:

OID values can be calculated with decimal arithmesimply perform the following calculation witheé same

00200000
0x40a000
0x402080
0x402CED
0x402C6080

(only the top 6 highlighted bits get set)
(only the lower 6 highlighted bits get set)

processor ID, parameter code, and band and filthxx values you obtained for the above:

0x40000000 + (Processor ID * 65536) + (ParametateCo4096) +

(Band Index * 64) + Filter Index

The above-described calculations can only be usethé crossover.
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OID Calculation for Mixer

OID Definition
Byte 1 | Byte 2 Byte 3 | Byte 4
2 bits 14 bits 4 bits 6 bits 6 bits
01 [ 1 | PPPP XXXXXX YYYYYY
where:
01 = the bit mask to mark a dynamic OID (high-or@dxits)
I = the processor ID number from Venue Managerits)
P = the parameter code from the parameter codie (4lbits)
X = the X position zero-relative index (6 bits)
Y = the Y position zero-relative index (6 bits)

To put this to use, let’s calculate the OID foha tevel of the crosspoint located at position inp, output 3) of an

8x8 mixer that is called ‘Block 11'. Simply perfarthe calculation as follows:

Starting bit mask: 0x40000000
Processor ID (in hex): 0x0B0O000 This is ‘I' above.
Parameter Code (in hex): 0Ox40410 This is ‘P’ above.
Input Y Index (in hex): 0x400B40 This is 'Y’ above.
(only the top 6 highlighted bits get set)
Output X Index (in hex): 0x400B&2 This is ‘X” above.

(only the lower 6 highlighted bits get set)
Final OID for Level Control: 0x400B6042

As another example, to calculate the OID for ampoupolarity for output 6 of an 8x8 mixer that elled ‘Block

33, simply perform the calculation as follows:

Starting bit mask: 0x40000000

Processor ID (in hex): 0%210000

Parameter Code (in hex): 0x4@00

Input Y Index (in hex): 0x4021@0 (only the top 6 highlighted bits get set)
Output X Index (in hex): 0x4021086 (only the lower 6 highlighted bits get set)

Final OID for Freq. Control: 0x4021C080

OID values can be calculated with decimal arithmesimply perform the following calculation witheé same

processor ID, parameter code, and input and oiridei values you obtained for the above:
0x40000000 + (Processor ID * 65536) + (ParametateCo4096) + (Input Index * 64) + Output Index

The above-described calculations can only be usethé mixer.
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Dynamic DSP Command Example

The dynamic DSP controls for all of the DSP prooessise the ‘set simple’ and ‘get simple’ commanEgquipped
with the OID calculation information and the datpé in the processor parameter table, you shoultbleeto build
a command to set any dynamic control.

For example, if the gain of channel 2 of ‘Block 24'4-channel gain block is to be set to +12dBfellewing
command will accomplish the task:

If you prefer decimal arithmetic:

OID Calculation: 1073741824 + (Processor ID * 6568¢Parameter Code * 256) + Index
= 1073741824 + (24 * 65536) + (4 * 256) + 1

1073741824 + (1572864) + (1024) + 1

1073741824 + 1573889

= 1075315713

= 0x40180401

If you prefer bit shifting:

OID Calculation: 0x40000000 | (Processor ID << fifarameter Code << 8) | Index
= 0x40000000 | 0x180000 | 0x400 | 1
=0x40180401

The data type for the gain parameter in the gaiolbis ‘F’ (float), as taken from the table for thain processor, so
the command to send the data to the BASIS woul@éiage returns and linefeeds added for readgbili

<?xml version="1.0"?>

<1--0000102-->

<SET_S RT="C00" ID="0" L1IPW="QSC">
<ESS 0="0x40180401" M="0" F="12" />
</SET_S>

The length field should be calculated, not stafibe reason is that as the data changes, the lehgib message
will also change.
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Dynamic DSP Control Troubleshooting

To troubleshoot a problem in sending commandsdgnamic control in the DSP chain, it is stronglgagmmended
that Microsoft Network Monitor or some other packeitffing tool be used. To work without seeing ttata that is
being transmitted on the wire is to work with andfiold on. Doing some packet examination can oétesble you
to immediately see the source of a communicatioblpm.

To easily get a DSP control OID and data type dadhe following with Network Monitor:

Set up Network Monitor to see the traffic to/frgmur BASIS

Start Venue Manager

Open the properties dialog of the processor yout teacontrol

Start the capture on Network Monitor

Make value changes in the properties dialog ferghrameter you want to control
Stop Network Monitor and review the capture

Network monitor will capture many packets that faremeters. At a rate of 20 meter messages pensed is
helpful to be quick on shutting down the captuseyau will have to weed through the meter packetswever, the
meter packets are almost all the same length,esodte easily filtered out.

Skip to the bottom of the capture and start skippip past meter packets until you locate a padkatdifferent
length. If the length is real short (44 or 52 Isyteyou’ve found a keep-alive (heartbeat) packethe keep-alive
acknowledgement (response) packet. Find a palcistnot a meter or a keep-alive and you're likelyave
found your packet.

To check the packet, examine the data segmenedf@P packet. If the data segment is not read<lidle,
continue on to the next packet. Ifitis XML, ckdo see if it's a ‘'<SET_S>’ or '<GET_S>' commanda
‘<SETACK_S>’ or '<GETACK_S>’ response. If not, ciimue to the next packet. If itis, check the QtDsee if it
is for the processor ID to which Venue Manager s&sling commands. If so, you're there. The Ol ihe
message, as well as the data type, and an exaifrjple actual data being sent to the control.

Below is an example of a partial screen captumdaifvork Monitor, showing a ‘simple set’ (<SET_S»nemand
being directed to OID 0x40340401 with a float vatife-15.6 for reference. Note that the frame ciagf
(unreadable) Ethernet and TCP header data, anthae@ment that is readable XML.

|«
+- FRAME: EBase frame propertiss
+|- ETHEEFMET: ETvpe = Internet IP [(IPwd)
(ajuiujuiuiuluyn] a0 =0 74 FF 12 04 00 032 47 959 532 EDIx 02 00 45 00 .t 4. wGOdgn. E.

ooooaolo 00 A0 51 DA 40 00 S0 08 20 5B 0&A OA QA 01 O OR
ooooooz0 OE 23 == D E 3= =

ooooooz0 - -
oo000040 &2 &F ¢E 2DIr 22 21 ZE 20 zZzZz 2ZF 2E 2C Zl1 EZD ZDr 20 ion="1.0"7==!--0
oooooos0 20 320 =20 21 22 =20 EZD» 2D ZE FC E32 45 E4 LF L5E ZEO 0001lz0--=<2ET_=

noooo0&n EZ L4 2D EZ 43 320 20 2Z Z0 49 44 32D 27 30 41 =20 BET="CO0" ID="0AD0
(ajuiuiuiuluhryn] 41 20 41 20 45 A 20 20 20 ZF1 44 45 32 3232 ZZ ZE AQAOE: QQOOQ1DEZ2"=

ooooo0s0 2C 45 E£E3 E3 Z0 4F 3D ZEZ 20 78 34 30 323 34 =0 34 =EZ2 0="0x403404
oooooo=s0 20 21 22 EZ0 4D 32D 22 20 Z2 Z0 46 2D 2F ZD» 21 25 aoi1" M="0O" F="-1E&E
OO0000AD ZzE 2& ZE Z0 ZF 2E 2C EZF £2 45 £4 EF 52 ZE -e" fr=S3ET_S=
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Keep Alive Messages
To keep the TCP connection to the BASIS open, rieisessary to transmit data to the BASIS on a gieriBASIS.
Depending upon the control device’s programming punghose, this can be accomplished in a couple :ways

A transmission of a GET request can be made, or
A ‘keep-alive’ message can be sent.

Either of the above messages will keep the conmedti the BASIS open, if sent every two secondess.
Sending the message every second and a half (1)006ffers a very wide safety margin.

Sending a get request is a perfectly valid appréadieeping the connection alive. If BASIS condrfir a user
interface at the control device must be polleds Wdrks out very well. As long as the control d@evpolls for
control values in a time frame that keeps the cotime open (2 seconds or less), keep-alive commarelaot
required.

Sending keep-alive messages is a good approachritnol devices that will register for control clgas, and thus
will not poll for control values. In this casegthontrol device will generate no traffic unlessisourcing a control
change, and will receive no traffic unless a cdrthange occurs within a registered control inB#SIS. To keep
the connection open, some sort of traffic will hawde sent every two seconds, and the keep-alidesigned for
just that purpose.

WARNING! Do not use a SET request command to perfthe keep-alive function. Using a SET request
command will prevent the BASIS from triggering ari@mnatic save of control values. The automatieganction
of the BASIS is triggered after one minute of imgbtt. Constant control changes will prevent teguired period
of inactivity for the automatic save to occur. $aeBASIS manual for details on the automatic Jawetion.

Keep Alive Command

To keep the connection to the BASIS open duringpplerof inactivity, the keep-alive command is isbué\n
example keep-alive follows.

<?xml version="1.0"?><!-- 0000071 --><KA RT= "CO00" ID="0" LIPW="gsc></KA>
A response to this message will be as follows:
<?xml version="1.0"?><!-- 0000068 --><KA ACK RT= "C00" ID="0" ></KA_ACK>

An alternate form of the keep alive can be sentiwhiill keep the connection open, but not geneaiateturn
Acknowledge message:

<?xml version="1.0"?><!-- 0000044 --><KA></KA>

There are no portions of the string that must beadyically created. The command can be safely baded into a
device.

There is no response generated by the BASIS. Tilyeresult will be that the TCP connection will bept open for
another two seconds.

Control Registration

The registration of an OID with the BASIS allowsantrol device to receive OID notifications, asyrariously,
whenever the value of either a static or dynamigrab/ OID changes. This allows the control devic be free to
do other tasks, instead of spending time pollimgctmtrol changes.

The BASIS will continue to send notification messsdpor all registered controls to the control dewintil one of
the following situations arise:
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The BASIS is rebooted or power cycled.
The client fails to keep the connection open wighiqdic activity.
The active Configuration is changed in the BASIS.

The registration information is not stored, sirtcs information related to the handling of datador CP
connection. The TCP connection is gone, by définjtwhen any of the above occurs. The controlaewmust be
sensitive to these conditions, and take steps-tegister the controls when the registration isceded.

When using control registration, the amount of ragegraffic to/from the BASIS will sometimes be tguninimal.
In fact, it is quite possible that no messagesbvélsent or received for days, depending upondhigcplar control
scenario. To keep the TCP connection to the BARIEh, use keep-alive messages on a periodic BASHS.
complete details, see the section entitled KeepeAllessages.

Control Registration Command
The control registration command can be issueaiigrstatic or dynamic OID.

<?xml version="1.0"?>

<!--0000006->

<SET_REG RT="C00" ID="0" L1PW=assword>
<REG_RATE S=50'/>

<REG 0='0x00000000 S="1"/>

</SET_REG>

There are five portions of the string that mustigeamically created:

The first (represented by000000) is the length of the entire message.

The second (represented tpassword) is the Ethernet connection password for the BAS8iit.
The third is the registration rate, which can acadold off for high data rate messages, such as
meters. Valid selections are 50, 100, 250, andrs00

The fourth (represented b®0000000) is the OID number (in hex format) that is being
registered.

The fifth is the registration state. The stata &hort data type. A value of 1 will register the
control, and O will un-register the control.

The response will have both the response code@isated by the “R” value) and a return value thdicates the
registration state of the control.

<?xml version="1.0"?>

<!--0000006->

<SETACK_REG RT="C00" ID="0" LIPWsjassword>
<REG 0O='0x00000000 R="0" S="1"/>
</SETACK_REG>

After the registration of a control has been congul€as confirmed by a successful SETACK _REG resppn
control updates will arrive whenever the controftie BASIS is changed. The control device mugtriepared for
unsolicited TCP messages to arrive at the ratefsgobn the REG_RATE.

The control update messages arrive in the formEdTACK responses, of the data type of the OID thas w
registered.
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So, for instance, if an output mute was registamdi the output mute setting was changed by anethece
(perhaps Venue Manager) to un-mute the output, heemessage that would arrive would be:

<?xml version="1.0"?>

<!--0000006->

<SETACK_S RT="C00" ID="0" L1IPW=asswort>
<ESS 0=0x01120000R="0" M="0" B="false"/>
</SETACK_S>

This message is the same type of message that Wweuleturned had the control device instigateccHange
through a SET request. As such, the message cpimobessed through the exact same logic as theahorm
SETACK responses.

If it is desirable for the messages to be tracatied source, the ID attribute of the messagebeaamployed for
message identification. The control device caeekource identification into the ID attribute sh®wn below:

<?xml version="1.0"?>

<1--0000102-->

<SET_S RT="CO00" ID="0A0A0A0A:00000001" L1PW="QSC">
<ESS 0="0x40180401" M="0" F="12" />

</SET_S>

In the above, the IP address is 10.10.10.10 (Ox@*®@A), and the sequence number is 1. The forngtifrthe ID
is solely up to the user, and can contain up tol20acters. The response message will bear tioé¢ iz message
that caused it. By examining the response mes$agagarticular ID, the source of the change lwametermined
and if desired, alternative action can be performed

Programs and hardware supplied by QSC do use tlatiibute for message identification. When regdhre 1D
attribute, be prepared to receive the maximum nurobeharacters.
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Troubleshooting

During development, things can and do go wrongné&of the more obvious problems that a developgr ma

encounter are listed below.

Problem

Cause

Solution

Controls at the third party device
are sluggish, system seems
unresponsive.

Audio may not track control
changes at the UI.

Polling rate is too high.

Slow the polling ratd.tHe
polling rate exceeds the overall
throughput of the controlling
device and the BASIS, backup
and loss of messages will result

Start slow, and then speed thing
up when it is working properly.

Don't poll faster than the BASIS
and network can handle. A
network monitor can help in
making this determination.

(7]

Data rate is too high.

If the device sources tatae
BASIS too quickly, a flood of

data can be put onto the network.

This is bad for everyone in the
same collision domain.

Gate the outgoing XML
commands so that they are
presented at a reasonable rate.
good place to start is every 50-
100ms during active changes.

A

Controls at the third party device
are sluggish, system seems
unresponsive.

Audio does track control change
at the UL.

Polling rate is too low.

)

Speed up the polling ratallow

the Ul to show the control values

in a timelier manner.

D

Controls at the third party device
do not update.

Audio does track expected
control changes.

No control loop closure.

Sending a command is bl
of the control loop. Getting a
confirmation of the change is the
other.

Add control polling, or control
registration to close the Ul loop.

BASIS does not respond to issu
XML commands.

edlo connection.

Verify the IP address and port
number. The IP address can be
viewed on the front panel of the
BASIS, and the port number
should be set to 4446 decimal.

No connection.

A TCP/IP error has occurred
during connection.

Make sure the device can be
pinged. If not, the network is no
set up correctly.

t

No connection

The BASIS password is incorre

ct.
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Verify that theFront Panel
Passwordhas been set in Venue
Manager, and make sure the
password used in the control
device matches.

No connection

The BASIS is not turned on.

No connection

The BASIS is not attached to t
network.

Verify that QSControl link status
and activity lights are functioning
on the BASIS, and that the
BASIS is plugged into the
Ethernet.

ne

BASIS connects on port, but dog
not respond to commands.

2SSingle-wire CobraNet being use

d. The Third Partyngztion port
is only available through the
QSControl (10Mb) Ethernet port
Connection through the single-
wire CobraNet arrangement is n
supported.

Connect all control processors t
the LAN to which the QSControl
port is connected.

BASIS returns an error code in
the “R” parameter in the
acknowledgement.

Bad XML format

No linefeeds or carriage returns
are allowed. View the XML with
a network analyzer to verify it is
correct on the wire.

Microsoft Network Monitor
works very well, but be sure the
monitor and the devices are all i
the same collision domain.

Bad XML content

control values are not valid.
Make sure that all data is within
bounds.

The XML is well formed, but the

Bad OID value

Make sure the OID being pass¢
in the command is in the table o
valid OIDs.

pd
f

BASIS does not load / run
expected Configuration or
Snapshot.

Event manager not set up
appropriately.

The BASIS can be set to respon
to external events via the OMNI
inputs. When the events are se
up to load a Configuration or
Snapshot, the event will override
any Configuration or Snapshot
commands issued through this
API.

Configuration or Snapshot
number not sent in zero-relative
form.

Configuration and Snapshot
numbers appear in Venue
Manager as 1 relative. The API
accepts data in zero relative forr
For example, if a Configuration
has 10 Snapshots, the valid
Snapshot numbers are 0-9. If th

Configuration is the first one in
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the device’s flashed
Configurations, it is
Configuration number 0.

Improper command format is
being used.

The Configuration and Snapsho
commands are complex
commands with different syntax
than simple commands. Make
sure the complex command
format is being used.

Control changes in Venue
Manager don’'t show up at the
controller UL.

Controls not polled or registered.

The control eslghown in the
controller Ul must be polled or
registered so that external
changes that are made to the
controls will cause an update to
be sent to the controller.

Registration has expired.

When the TCP conneggion
closed (by either side), the

controls need to be re-registered.

Configuration changed.

When the active Configorati
has changed, all controls must b
re-registered.

The active Configuration numbe
can be registered, so that it can
monitored.

BASIS mutes audio unexpected

y  Configuration change

When the active Configuration is
changed, the BASIS mutes audi

This is normal. For a change to
the BASIS that does not mute

audio, issue a Snapshot change.

BASIS not producing expected
audio after a Snapshot change.

Snapshots are not set up correc
for the desired use case.

thsnapshots can include any
number of controls, and no
assurance is made that there is
any uniformity from Snapshot to
Snapshot with regard to the
controls that are in the Snapsho

Thus, moving through a series 0
Snapshots in one order is not
assured to be equivalent to
moving through the series in
another order, unless the user
makes sure to include the affect
set of controls in all of the
Snapshots.

Control changes resulting from

Snapshot changes are cumulati
and potentially non-overlapping
control-wise.

1%
o

e
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Appendix A — Configuration Contents

The following is a list of all parameters typesttaee included in a BASIS Configuration. The seasi are based
upon the major subsystems of the BASIS. This tabpgovided to give a general understanding thertet is a
separation of data in the device that makes cetypis of changes easy to perform.

The detail list of the processors that can be dtar¢he DSP chain are shown in Appendix C.

Config Section

Purpose

Configuration-Wide Settings

Items that must becseistant while the device is running a particul
Configuration. These items can (and often do) etyveen
Configurations.

Configuration-wide settings, when changed, canedus device to
stop sending or receiving audio or stop commumggatith Venue
Manager or any connected controllers.

DSP Signal Flow

The user programmable signal ch@lis must remain constant whil
a device is running a Configuration, and any Sneissassociated with
that Configuration. The DSP chain can (and ofte@s)l vary between
different Configurations that reside in the device.

Snapshot Settings

The device controls that arevatldo change. This can include
controls in the DSP chain as well as a select numb€onfiguration
settings. Attachment B covers the controls thatlmmused in

Snapshots in detail.

What's not in a Configuration:

Global Section

Purpose

Device Setup Data

The IP Address, subnet maskuliefateway.
The device name, passwords.

These items remain the same, regardless of thadimafion or
Snapshot that is active in the device.

These items can't be changed unless the user chamgm through the
“device properties” in QSC’s Venue Manager progrémugh Telnet

or serial setup.
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Appendix B — Snapshot Parameters

The following is a list of all possible paramet#tat can be contained in a Snapshot, including iGordtion

settings, as well as DSP settings.

Venue Manager Page

Parameters

Inputs Analog input sensitivity.

DSP See processor table.

Levels All levels and mutes.

Amp A/C Power, Gains, Mutes for all amps.
Outputs Nothing.

Triggers All relay and logic outs.

Since the Configuration of the DSP chain is conghjetiser-programmable, a specific Snapshot maydeckero,
one or many of the following parameters.

Processor Parameters

AGC Threshold, Target Gain, Release, Ratio, HRIFdhd Auto Set.

Automixer Input Mute, Priority, and Level. Progradeference Level and on/off. Priority
Gain, Hold and Response. Automix Range, Mix Lewal Mute.

Compressor Threshold, Ratio, Soft Knee, AttackeRsd, Output Gain, Mute, Polarity,
Bypass

Crossover Frequency for all bands

Delay Delay Time, Bypass

Ducker Threshold, Priority Gain, Fade Out, Holdd&dn, and Output Attenuation.

Dynamics Processor

Compression Threshold, Expafigiogshold, Noise Gate Threshold,
Compression Ratio, Expansion Ratio, Soft Knee,dkit&elease, Output Gain,
Mute, Polarity, Bypass

Gain Gain, Mute, Polarity for all channels

Graphic EQ Gain, Q Optimization, Bypass all

Input Analog input level.

Mixer Input Level, Input Mute, Crosspoint Level,dSspoint Mute, Output Gain,
Output Mute, Output Polarity

N-Band EQ Frequency, Q, Low Mid and High Gain, Bsgpéor each filter

Noise Generator Level, Mute, Type

Output Output level and mute.

Peak Limiter Threshold, Attack, Release, OutpuinGiiute, Polarity, Bypass

RMS Meter Averaging Time

Router Output Select.

Tone Generator

Frequency, Level, Mute, Polarity
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Appendix C — DSP Processors

The following is a brief list of all DSP processdnat can be in a BASIS DSP chain. An actual dighain may

include any combination of the processors in tisis(including none), up to the limitations impodgdthe BASIS
model that the signal chain is to reside within.

The primary limitation is overall DSP resourcest, fon some BASIS models the number of input or atithannels
vary — thus restricting the number and Configuratibinputs and outputs, respectively. For thecdjdimitations

imposed by a particular BASIS model, please corikaliproduct documentation for the model in quastio

Processor Snapshot Capable

Compressor Yes

Crossover Yes, except for filter type and filteder
Delay Yes, except for max delay

Dynamics Processor Yes

Gain Yes

Graphic EQ Yes

Input Yes

Mixer Yes, except for active crosspoint matrix
N-Band EQ Yes, except for filter order

Noise Generator Yes

Output Yes

Peak Limiter Yes

RMS Meter Yes

Tone Generator Yes
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Appendix D — XML Overview

The XML structure that is used with BASIS is slighdifferent than the typical XML a designer migie
accustomed to using. This section outlines thiedinces that will be encountered and documentrutke that are
enforced on the XML that is sent to the device.

XML Structure

The typical XML structure that is used for most liggtions is very similar to HTML, inasmuch thaisttag-based
and the text to be used (what will be called thdqed) appears within the tags. An example of thilows:

<XML_TAG>PAYLOAD</XML_TAG>

The BASIS often uses a different syntax for its XMihich is referred to as “empty element” syntéix this
syntax, the XML tag pair does not actually carry data in the text area, but carries the datatebues of the tag
itself. An example of the above XML as expresaeén empty element is:

<XML_TAG na="PAYLOAD"/>

Where “na” is a predefined attribute tag that wowddre been defined. When there is hierarchy t&§Mh
message, this syntax is extended slightly dueg¢mtirmal structuring of XML when child tags resigi¢hin a
parent:

<XML_TAG na="PAYLOAD”>
<OTHER_TAG na="PAYLOAD2"/>
</XML_TAG>

XML Formatting

It is possible that the syntax of the XML from ttentrol device will be incorrect if a high-level XMtlass is used
to generate the XML that is sent to the BASIS. Téweson for this could be that the XML class caeihextra
characters that are not expected by the BASISo,Alss important that the resulting differencegweeen attributes
and XML text are understood since the two genexdé that is quite different. Often a high level XMgenerator
will not use empty element syntax, and will geneistarting and ending tags with no text.

The BASIS will only process the syntax it is expegtto see. So for example if the following is theected
format:

<XML_TAG na="PAYLOAD”>
<OTHER_TAG na="PAYLOAD2"/>
</XML_TAG>

This format will not be accepted, even though & ttee same meaning.
<XML_TAG na="PAYLOAD">
<OTHER_TAG na="PAYLOAD2"></OTHER_TAG>
</XML_TAG>
If simple text substitution into predefined XML testrings is being performed in the controlling devand the

resulting strings are being sent, this should eotib issue as there is no XML formatting beinggrened. The
examples in this document can be used as a staing since they contain the proper XML syntax.
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As noted elsewhere in this document, the XML teatdnt to the BASIS should not contain any carria@ns or
linefeeds. The XML in this document is formatted feadability. Any XML that contains carriage nets or
linefeeds will be rejected by the BASIS.

NOTE: XML is a text-based data format that can repreaesariety of data. Due to its human-readablenfand
flexibility, QSC has decided to use XML to commuatie with the BASIS 922az. This means that systeitis
basic string manipulation functions should be gasiinfigured to communicate with all QSC BASIS ad®&.

There have been many good books written on XMLagdod introduction to XML can be found at
http://www.w3schools.com/xml/xml_whatis.aep the Internet. For specific details on the XiHed in the
BASIS, see Appendix D — XML Overview.
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Appendix E - Using a HyperTerm telnet session to sd/receive Basis data

You can use NotePad and HyperTerm (they both coiteMdindows) to send XML strings directly to a Bsighis
is another way (besides BasisTerm) to build upiagtind test it. Your HyperTerm connection toasi3 would
essentially be a telnet session using port 4446ppesed to a serial connection. But to createXiie strings you
cannot type directly into the HypterTerm windowesY you could copy the strings from BasisTerm diyanto
HyperTerm, but this discussion is how to do thitheiit using BasisTerm.

Use the 3rd Party document to build each stringintythem as one long string in the NotePad win@own off
"word wrap"). Make sure you count the number areleters carefully. NotePad has a built-in feature
(View>Status Bar) to help count characters but yst first turn off "word wrap"”, otherwise you dasee the
Status Bar. Then copy (Ctrl-C) that line of codmnf NotePad and send it via HyperTerm using thetéP@ Host"
command.

It won't work to "Paste" (Ctrl-V) the strings intiee HyperTerm window itself, nor can you type tlrings directly
into the HyperTerm window; you have to use the t®&s Host" command from the HyperTerm menu insteRue
HyperTerm window will then show the response mesgegm the Basis device.
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Appendix F - Managing Global Control Objects

Abtract

This document describes the global control objgwsare included in QSC'’s control and monitorimgtpcol and
how these objects can be managed through the BASIIS Party Control Interface. Though there are angnber
of possibilities available for designing a contsgstem with various hardware components, this decns focused
exclusively on the software implementation (thiedty XML coding) required to manage QSC'’s globattcol
objects. To that end, this document provides a rurobworking XML examples for managing specifiolgal
control object parameters and we include all assediobject identifiers necessary for the thirdypprogrammer to
create their own application code.

1.0
Prerequisites:

Though this document discusses QSC's implementation of global control phjdotss so at a fairly

high level. It is expected that the system designer and/or third party ragras familiar with the

global control objects discussed in this document and that the system dasidjioe third party
programmer knows how to configure these objects through the QSControl.net sipipdicdtions
(namely, QSC’s Venue Manager application). This paper is only conceitiethe management of these
objects through the BASIS Third Party Control Interface... it does notd@@vdetailed discussion on
the instantiation or configuration of these objects. If you are unfarmith QSC’s implementation of
global control objects or how to set them up in a “Venue” for subsequent mamagplease read the
Venue Manager “Help” files in QSControl.net versions 3.00.569 or later. #pdlgifread the Help file
sections entitled “Masters” and “Global Presets”.

1.1
Prerequisite: Supporting Firmware

Global control objects were introduced in the QSControl.net suite of ajplisavith the public
release of QSControl.net version 3.0. Product firmware was included $1Gfsoftware release
to support global control objects in BASIS 700 and 900 series products, RAVE &30 ser
products and DSP 300 series products. Regardless of whether any of the applicadkie
QSControl.net suite of applications are ultimately used for managigi®platform products
during runtime, all products must have 3.x.x firmware installed in order to suploat gontrol
objects. Venue Manager will prompt the system designer or end usedufcpfirmware is out-
of-date. A firmware utility is included (along with all product firmwaied) to perform any
necessary updates in support of global control objects or any other fespiecés to the 3.0
software release. Refer to the Help files or on-screen prompts itOtkefBvare for assistance in
updating product firmware.

1.2
Prerequisite: Appropriate Control System

When we speak of third party control systems in this document, we aigrgpef any external
system that is deployed for the intent of managing one or more BASIS platfodocts in a
“Venue” by implementing a message exchange service with the BASIS pre@u@SC’'s XML
based protocol implementation in the BASIS Third Party Control Interfdeethird party
control system could be a simple networked wall-mounted controller or it coaldystem of
multiple purpose-built controllers such as a group of networked touch panatkanount
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control processors. A third party control system could also be a custom Véiaglication
running on a PC or a portable handheld device. No distinction is made in this docsirteetfiea
type of third party control system deployed. However, the third party contrehsystist be able
to participate on a QSControl network and it must be able to provide a messlagegexservice
that is compliant with QSC’s XML based protocol. Note that QSC'’s protecdmiplemented
over TCP/IP and requires access to TCP port 4446.

2.0 A Brief Consideration of Available Tools:

Before discussing third party management of global control objectsydtrih spending a few moments
to consider the options available for managing these objects throu@s@entrol.net suite of
applications. The QSControl.net suite of applications may offer the yoal need to do the job at hand
without the need for a third party control system. A number of new capadiliére introduced in the
QScControl.net 3.0 release to address the needs of the more sophisticaigdment systems. Needs that
were previously addressed through the use of third party control systeragaRgie, with the
introduction of “QSCreator”, the QSControl.net suite now offers the toatseate custom control and
monitoring panels or complete custom GUIs that are venue-specific and exsperséic. These user
interfaces can be designed with advanced visual components that provideaddek! that is polished
and consistent with other interfaces in the system and they can be anemtedyi that provides an
interface that is simple to use, intuitive and informative foreth@ user. Collectively, QSCreator and
QSCAD offer the system designer the ability to create venuefspaterfaces with limited end user
accessibility on a per-screen or per-control basis. The 3.0 release @& Manager also offers automatic
network discovery of BASIS platform products deployed on one or more subnets. Andhafief t
applications now support global control objects. Global control objects, suchsasrand Global
Presets, provide a means for managing multiple products (or all profiiaotsy single control...
effectively providing “venue-wide” management. Venue-wide managemériegbme even more
flexible when QSC’s NAC-100 networked wall-mount controller is introducedén2@07 or early 2008.
To address the needs of “mission critical” systems, QSControl.nedt#yNutility can be linked to
specific control objects to provide “unsolicited” alerts when speeients occur. These alerts can then
be sent to a system administrator or to a member of a maintenance staffiaila

As a result of the capabilities introduced in QSControl.net 3.0, there showldges be a need to deploy
a third party control system just to address venue-wide or remote magrggmoncerns or to address the
needs of wall-mount controllers. In addition, there should no longer be a neguioy al¢hird party
control system just to address the need for an automated alert systepnawide an enhanced graphical
user interface or to limit end user accessibility.

But of course, the need for third party control systems hasn’t been ééchidathird party control

system can provide a single user interface that manages productadityphe manufacturers. For
example, when managing a venue that includes managed audio, video and lighting prochectkir8

party control systems may also be a better fit for interfacingeoific life safety systems. And of course

a custom designed third party interface may be a better choice if data Emcoymdvanced security
measures are required at the user interface. Third party contierhsysay also be a better choice when
portable (wireless) controllers are required or if specific disphd/or graphics elements are required that
are only available with purpose-built control products. Since these thigdgpgplications do exist, the

3.0 release of QSControl.net continues to support the BASIS Third Party Gotertdce, otherwise

known as the BASIS API or th&*Party control port.

3.0 Global Controls - Overview:

QSC provides the BASIS Third Party Control Interface as a means foagjimy” BASIS platform
products from a third party control system. The BASIS Third Party Contexiface is not a replacement
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for Venue Manager or any other system design and/or system conéiguaadi in the QSControl.net
suite of applications. It is therefore expected that the system degidjnese the QSControl.net tools to
create and to configure their “Venues” and all products contained whimse &enues. Venue Manager
must be used to define the behavior and performance of all complex comsidént within each BASIS
platform product. This includes defining the audio signal flow for e@unfig” (BASIS signal flow
configuration) and defining the objects to associate with each Snapsliain@lefich objects to
“Mark”). Likewise, Venue Manager must be used to create and to confitpbval controls such as
Masters and Global Presets. Once all of this “up front” work is coathléte BASIS Third Party Control
Interface can then be used to manage the BASIS platform products froih @atttyr control system.

The QSControl.net 3.0 release introduced two global control objects, thabe dMasters” objects and
the “Global Preset” objects. Both of these objects allow an end udéedbaachange in multiple BASIS
platform products through a single control.

The Masters control objects allow the end user to affect a change iplenaltjects of the same type so
long as the objects include value ranges... objects such as output gaifideggimple. In a typical
application, a Master control is created and then multiple “Slave” contexdtskare associated with the
Master. The Slave control objects can reside in one or more BA&ISrpi products. When the Master
control is exercised, all Slave control objects are manipulated maheer defined when the Master
control object was created. Master control objects can affeet Sontrol objects in single and specific
Config within each BASIS unit or they can affect Slave control objeall Configs within a BASIS.

The Global Presets allow the end user to recall “Config and Snapshdiinations, which are resident
in one or more BASIS platform products, using a single control. Global Preseaisoassign a starting
value to any Masters control objects associated with the recallddyCbhe combination of Config,
Snapshot and Masters control objects can be viewed as the operatigy ."s@ssentially the
combination of all control objects currently operating in a given BASIS ptobiua typical application,
a single Global Preset control could be used to recall “Config 1 and Snapshot 3” iASIse@oduct
and to recall “Config 4 and Snapshot 7 and assign Master 3 a value of +3dBu” in ak&ih@mpBoduct.

In QSC'’s implementation, global controls reside outside of the BASIS haedWhat is, the actual

Master or Global Presebntrol is a part of the control system. The control system could include one of
the applications in the QSControl.net suite of applications or it couldHielgarty control system. It is
the subordinateontrol objects such as Slave control objects associated with a Master controipiemec
control objects associated with a Global Preset control, that regiue BASIS platform product. When a
Master control or a Global Preset control is exercised, independssages are directed at each BASIS
product, which notify the subordinate control objects as to the “new” dtite Master control or Global
Preset control. The subordinate control objects then respond accordingieantedhe expected change
(if any changes are expected).
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Figure 1 illustrates the basic global control model. The Figure showebal gbntrol hosted on a third
party control system. Subordinate control objects (Slave control objegt€anmfig and Snapshot
combination associated with a Global Preset) reside in the BASIS productse€hatiye global control
are reported to each BASIS unit that includes subordinate controlagsticiated with the global
control. It is important to note that each and every BASIS associated withah ¢pntrol must be

notified when its associated Master control changes value or whesdtsiated Global Preset is recalled.
From the perspective of a third party control system, the power of globallsastnot in reducing the
quantity of messages sent over the network to manage multiple BASIS tstothe power is in the
reduction or elimination of data management. Since all information thatiaies a subordinate control
object to a global control is ultimately stored in the BASIS produetctimtrol system is freed from
having to store and manage this information. The control system can ssysynotifications that report
the state of the Master control or the Global Preset control and leB&&1S process these notifications
accordingly. Though global controls were not architected as a means to meshgage overhead or
network traffic, the impact in this area should not be understateslisisgossible to realize a significant
improvement in efficiency by affecting multiple Slave control otgeathin a BASIS product with just a
single global control message.

BASIS products do more than just react to global controls. For Masteolspeiaich BASIS device keeps
track of its own Slave control object settings relative to the Mastarol. For example, for a Master
control that manages DSP Output Levels, each BASIS would keep track ohif3S#vOutput Levels
and DSP Output Level offsets (deltas) with respect to the Masteocdfdach BASIS device also
maintains a local record of the Master control’s current valberefore, if a Master control were to
change value by +3 dBu, each BASIS device would have the information it needsble emanipulate
its Slave control objects (its DSP Output Levels) to either inaneagpropriately or to track the exact
value of the Master control, depending on the directive issued from thel®ystem. For Global
Presets, each BASIS device keeps track of its Config and Snapshot comnttimaitiis to be recalled
when the Global Preset is executed. Each BASIS device also keeps taagkiformation associated
with a Master control that is part of the Global Preset. Therefdrenw Global Preset is executed, each
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BASIS can recall the appropriate Config and Snapshot combination and quipkhttze value assigned
in the Master control to the appropriate subordinate control oljettie BASIS.

3.1
Global Controls: OIDs for Master Controls

Table 1 provides a list of supported OIDs (object identifiersjaelto Master controls. The
elements of the OIDs used for managing Master controls is also f@esiote that only three
control parameters are shown in Table 1. If a third party programmeregqaitess to
parameters not included in Table 1, it is recommended that they contast T¥8@nical
Services Department for further assistance.

Table 1 shows the OID structures used to manage Master controlstuideres form the basis
of the OIDs that are encapsulated in messages sourced from a comérl t®ys2quest specific
action from BASIS devices hosting Slave control objects. These OéCasar encapsulated in
response messages that are returned from a BASIS back towarasidgsting control system.
Each OID structure in Table 1 has a specific function related to dispyge of Master control.
Embedded in each OID is the ID of the Master control and a parameter cosjeettiies the
“type” of Slave control object addressed in the message and/or thetliek” to enact on the
Slave control object.

Note that Table 1 | Prefix for all Master controls | IDX1 (bits 15- IDXO (bits 12-0)
canmaonte tha Ol (hite 21 16\ 12\
Name 0x06 03 0x0 0x0 — Ox1FFF
Level 0x06 03 ox1 0x0 — Ox1FFF
Syr:f S'fave to 0x06 03 0x3 0x0 — OX1FFF

Table 1: OID structures associated with Master controls

All BASIS OIDs are represented as 32-bit values in hexadecimal fdi®IBs associated with
Master controls have a prefix of 0x0603. The least significant 16 bésabf OID indicate the ID
of the Master control object and the control parameter to be exercietD Bf each Master
control object is unique and is stored in each BASIS product that hosts onesoBlave control
objects associated with the Master control. Note the differeneeéeta “Master control”
(which lives on the control system) and a “Master control object” (suttfeasame of a Master
control or the ID of a Master control that lives in a BASIS that has aciagsd Slave control
object).

The Master control ID and the Master control parameter code areaefges the IDX0 and
IDX1 fields of the OID, respectively. Note that these two fields doalbbh convenient 4-bit
boundaries. IDX1 is represented in 3 bits and IDXO is represented in 13 bitsegdtathe
hexadecimal representation in the OID for the Master ID value retleetresult of the IDX1
field concatenated with the leading bit of the IDXO field (e.g., 011 concatendte@ becomes
0110 binary or 0x6 in hexadecimal... see the table below). Table 2 shows a breatdbese
two fields in binary format. Table 2 also provides some OID examples usiogvar
combinations of values for IDX0 and IDX1.
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Comments IDX1 (bits 15-13) | IDXO (bits 12-0) OID (in hex)

Base OID structure (template) 000 0 0000 0000 0000 0x06 03 00 ¢
OID for parameter 0 and Master 000 0 0000 0000 D10 0x06 0300 05
OID for paralmrt\ate;rnl and Master 001 0 0000 0000 ODL 0x06 0320 03
OID for Pafé}lfp??t_efjg and Master 011 0 0000 00Q 1101 | 0x06 0360 1D

Table 2 Binary breakdown of OID examples using variousibmations of IDXO0 and IDX1

As shown in Tables 1 and 2, the OID structure for Master controls supportsKi8d 81)
unique Master control objects per Venue. The IDX1 parameters that egetlyusupported
through the BASIS Third Party Control Interface address three basic fun&igisthe name of
a particular Master control object, GET or SET the level of a Mast#rol object, SET the
Slave control objects to be equal in value to that of a particulaieMasntrol object.

Thenamefunction, which is available by setting the IDX1 field in the OID to “000”, aaw
secondary controller to “GET” the name associated with a Mastaotobject when the
Master’'s ID is known. This function is probably of little value in single iletr systems.
However, it is useful in systems with multiple third party contrslland in systems where
QScControl.net tools share the network with third party controllers.

Thelevelfunction, which is available by setting the IDX1 field in the OID to “001ves a
Master control to manipulate all associated Slave control object¢enue by a relational
amount. The message used for the “SET” level control function include® value assigned to
the Master control object. The new Master value is used by BASIS déwidetermine the
amount of change to apply to their Slave control objects. The BASIS is abketmie the
value change amount because it maintains information as to the previoes \st in relation
to the new Master value as well as information on the Slave tobjsxt's value relative to the
Master control. For example, if a Master control (let’'s say aéa@smin) is initially set to +2.5
dBu and one of its associated Slave control objects is set to -56.3 dBu, a nexwklastef

+7.6 dBu would produce a new value in the Slave control object of -51.2 dBu. With both the
initial Master value of +2.5 dBu and the new Master value of +7.6 dBu, the &atrol object
maintains an offset of -58.8 dBu relative to the Master control.

Note that even though a gain control is used to illustrate the leveldnadtiscussed in this
document, the level function applies to all supported controls in BASIS pratultiag as they
are represented with a range of values (typically level contretpiéincy controls etc.).

The “GET” level function is most useful in systems with multiple cdlere. A secondary
controller can poll a Master control object to obtain its current stegevétlue of the “level”
parameter). However, a better practice is to set up secondaryllesstimregister any Master
control objects associated with Master controls that are hosted otereomtrol devices. Doing
so provides the secondary controller with automatic updates when chaogetdbe registered
object (refer to the BASIS Third Party Control Interface document).

ThesyncSlave to Master function, which is available by setting the IDX#l frethe OID to
“011", allows a Master control to “SET” all associated Slaveabja a Venue to a value equal
to that of the Master control. For example, if a Master conts®@tiso a value of +9.3 dBu and
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the Master issues a sync directive to all associated BASIS Slpa@xibhe Slave object’s values
will be changed to +9.3 dBu.

Note that Slave objects can only track a Master control if thegveaee of changes to a Master
control. This requires that a control system issue appropriate me$sadieBASIS products on
a network that host Slave control objects that are intended to trasdaMaster control. This is
handled automatically within the QSControl.net suite of applicationst thbte is no
“automatic” facility for doing so through the BASIS Third Party Controlriatee. Therefore, it is
up to the third party programmer to ensure that appropriate communicatiavided to “all”
BASIS products hosting Slave control objects so that they reflect the dfittbret Master control.
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3.2
Global Controls: Examples of Master Control Messages

This section provides some examples of QSC protocol messages @orimattvL) for
managing Master control objects using third party control systenisdéttare a number of
XML examples directed at BASIS products hosting Slave control objecthamdsponse
messages from these devices, which are directed back at the cgsteni.s

In example M1, the intent is to change the level of a Master control objeot. \Be are only
working with one Master control object in these examples, the objettraeration is simply
“1”. The value “1” is therefore the ID of the Master control object. Tonghahe level of a
Master control object with an ID of 1, we use the OID 0x06032001 (refer to TaleeXample
M1 we are changing the level of the Master control object from somspsestate to a new
value of -3.2. Note that the unit of measure associated with the value igldepen the control
type and is not included in the protocol message. In example M1, we are changawgltbé |
DSP Outputs (the Slave control objects) on a BASIS product so the aperomitat “dBu”. It
should be understood however that there is no facility through the BASIS ThirdJeattpl
Interface to determine what type of control (gain, frequency etc.)nig beastered. The
programmer must first create the Master control object and assignc®latrol objects to the
Master control object using Venue Manager. The type of control to denediss defined when
the Master control object and Slave control objects are created:Khloiwn” information must
then be applied to the third party application.

Example M1: SET Master Level

<?xml version="1.0"?>

<1--0000113-->

<SET_S RT="C00" ID="0" L1PW="qgsc">
<ESS 0="0x06032001" M="0" F="-3.2"/>
</SET_S>

Example M1 is a SET message that is directed at a BASIS product hastitog more target
Slave control objects. Note that each BASIS product hosting one or mareStrge control
objects must be sent a separate message (all messages arg ihieasessage is sourced from
a controller that hosts the Master control. The actual Masterottobject” is distributed
amongst all Slave control objects in the sense that the Masteolanirject’s state, type and
value are stored in the local memory of each BASIS that hosts a Slax@ object.

As with all QSC protocol messages, the XML string in example Muded the password of the
target BASIS, the appropriate XML string length, the message tgp&lee message also
includes the new value for the Master control objEst<3.2"). Figures 2 and 3 show the effect
the message in example M1 would have on a Slave control object that wasglyeset at -5.0
dBu if the Master control was previously set at +7.6 dBu.
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In the “Initial state” shown in Figure 2, the BASIS keeps track of theeStawtrol object’s value
relative to the Master control. In this case, the Slave controltabjedue deviates from the
Master control by -12.6 dBu (+7.6 dBu - -5.0 dBu).
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In the “New state” shown in Figure 3, the BASIS manipulates the Slaveotobject’s value to
maintain a value that is -12.6 dBu offset from the Master control. Since thierMantrol is now

-3.2 dBu, the Slave control object’s value is changed to -15.8 dBu (-15.8 dBu - -3.2 dBu = -12.6

dBu).
Example M2: SET Master Level (response message)

<?xml version="1.0"?>

<1--0000119-->

<SETACK_S RT="C00" ID="0">

<ESS 0="0x06032001" R="0" M="0" F="-3.200000"/>
</SETACK_S>

Example M2 is simply the response to the SET message in example M1. Tdresesispsourced
from a BASIS product hosting a Slave control object that was manipulateceSgmnse
message is directed at the device hosting or managing the Master ddrgrasponse message
in example M2 indicates that the Slave control object received théviaster level message and
that the Slave control executed the directive successfully. The neteiWalue is also reported

in the response message for confirmation.

Example M3: Register the Master Level object

<?xml version="1.0"?>

<1--0000124-->

<SET_REG RT="C00" ID="0" L1PW="qsc">
<REG_RATE="50"/>

<REG 0O="0x06032001" S="1"/>
</SET_REG>
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Example M3 is a SET registration message for the Master conteatobhe SET registration
directive can be sourced to any BASIS product that has an active Slava assticiated with
the Master control object. Registration is used primarily in systeith multiple controllers. A
secondary controller can register for Master control objectshasi@or managed by remote
controllers so that the secondary controller can be kept up to date wherthahges occur to
the Master control.

Example M4: Sync Slave to Master
<?xml version="1.0"?>

<!--0000113-->

<SET_S RT="C00" ID="0" L1PW="gsc">
<ESS 0="0x06036001" M="0" F="-8.4"/>
</SET_S>

Example M4 is a SET message that changes the value of a Slave abjetrbko that it matches
that of the Master control value. In the example, the new value of the Mastesl object is set
to -8.4 dBu. After the message is sent to the BASIS product hosting the Slaot aoject, the
Slave control object’s value will also be set to -8.4 dBu. Figures 4 andtsaileuthis concept.

In the “Initial state” shown in Figure 4, the Master control value ists&4dBu and the Slave
control object’s value is set at -19.3 dBu. The offset between the Masiteol value and the
value of the BASIS Slave control object is -10.9 dBu. The offset is providerbference,
though it is of little concern when synchronizing Slave controls to a Mestérol value since
the offset will be set to zero after the directive is executed.

In the “New state” shown in Figure 5, the Master control vedueainsat -8.4 dBu. This is
important! Slaves cannot sync to the Master control value if the Mastéwol value is altered in
the SET message. If there are multiple controllers in the syktrhave the ability to
manipulate the Master control value, the controller issuing the SETageesbould first poll or
register the Master control object to determine its currenevalter the SET message is sent to
the BASIS product hosting the Slave control object, the Slave contrat’'shjalue tracks the
Master control value exactly and is changed to -8.4 dBu. Example M5 showspihwesees
message returned from a BASIS product hosting a Slave control objectathatamipulated
according to the message sourced in example M4. The response message ia E¥ampl
indicates that the Slave control received the SET message and wiassalnleessfully execute
the directive. The message also indicates the new value of #méNl control as it is stored in
the BASIS memory.

Example M5: Slave Sync to Master (response message)

<?xml version="1.0"?>

<!1--0000119-->

<SETACK_S RT="C00" ID="0">

<ESS 0="0x06036001" M="0" R="0" F="-8.400000"/>
</SETACK_S>
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The last two Master control examples pertain to the name assign®tbier control object. A
name (ASCII string) is assigned to the Master control object wheriieated in Venue
Manager. A third party controller can GET this name by issuing a requasy BASIS unit
hosting an active Slave control object associated with the Master cditi®is useful in
systems with multiple controllers or in systems that share mameageesponsibilities with
applications in the QSControl.net suite of applications. In such systemsnaagccontroller
can inquire as to the name of a Master control object hosted on anotheli@oimtthe system.
Example M6 shows the GET request message used to obtain the name. TheddtDhese
request message must include the ID of the Master control object. Elowes possible to issue
a series of requests using an incrementing Master control object IDesam¢he OID in order to
“discover” Master control objects and their associated names.

Example M6: GET name of Master control object

<?xml version="1.0"?>

<1--0000104-->

<GET_S RT="C00" ID="0" L1PW="gsc">
<EGS 0="0x06030001" M="0"/>
</GET_S>

Example M7 shows the response message returned from a BASIS unit hosttigea8lave
control object. The response is directed back to the inquiring confftbéerequester). The
example in M7 shows that the GET message was received and that the Sialevesrable to
execute the directive successfully. Of course the name is alsoa@inrthe response message.
In this case, the name of the Master control object with ID = Master Cylinder”.

Example M7: GET name of Master control object (response message)

<?xml version="1.0"?>

<1--0000126-->
<GETACK_S RT="C00" ID="0">
<EGS 0="0x06030001" R="0" M="0" ST="Master Cylinder ">

</GETACK_S>
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33
Global Controls: OIDs for Global Presets

Table 3 provides a list of supported OIDs (object identifiersjaelto Global Preset control
objects. As can be seen from the Table, there is only one function saistall Global Preset.
A Global Preset can be recalled using either its name or its enumeratienraference.

OIDs usedgor G”Iobal Preset Eunction
0x06 01 00 00 Recall a Global Preset by referencing the Global Presef
Namec
0x06 02 00 00 Recall a Global Preset by referencing the Global Preself
Niumhar

Table 3: OIDs associated with Global Presets

From the perspective of a third party control system, recalling GlobatBiiegust a simple
directive. However, the directive must be issued to each and every BASsli&pthat is a
member of the Global Preset. While Global Presets can get quite complex etiefimed and
configured using Venue Manager. As such, there is little to be concerned withnrgmaging
Global Presets through the BASIS Third Party Control Interface. The thisdgsagrammer
need only know the Global Present name or the Global Preset number (eadreegaientially at
the time of creation) to issue the recall directive.

3.4
Global Controls: Examples of Global Preset Messages

Examples GP1 and GP2 demonstrate the Global Preset recall direcése.tiho SET messages
direct a BASIS device to recall a given Global Preset. The SETid#sctference either the
Global Preset name (ASCII string) or the Global Preset number.

Example GPX SET Global Preset by Number (recall)

<?xml version="1.0"?>

<I--0000110-->

<SET_S RT="C00" ID="0" L1PW="gsc">
<ESS 0="0x06020000" M="0" S="2"/>
</SET_S>

Example GP1 shows the Global Preset recall message (SET messap#)ai&lobal Preset's
number. In this example, Global Pre2és recalled. The Global Preset number is included in the
S="2" field, which indicates the Global Preset number as the identifier.
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Example GP2 SET Global Preset by Name (recall)

<?xml version="1.0"?>

<1--0000118-->

<SET_S RT="CO00" ID="0" L1PW="gsc">

<ESS 0="0x06010000" M="0" ST="Hercules"/>
</SET_S>

Example GP2 shows the Global Preset recall message (SET messap#)ai&lobal Preset's
name. In this example, Global Prelletrculesis recalled. The Global Preset name is included in
the ST="Hercules” field, which indicates the Global Preset name as the identifier.

4.0
Summary:

QSC provides the BASIS Third Party Control Interface with a mechanistméoraging” a limited
number of global, or venue-wide, controls from a third party control systemalldwss a third party
control system to use a single “Master” control to affect a chandeBAS&IS products in a Venue or to
affect a change in a subset of these products. Using the BASIS ThiydCBatrol Interface, a third party
control system can also use a single Global Preset control to recalf @odfSnapshot combinations in
all BASIS products in a Venue or to recall a Config and Snapshot combinaticulset of these
products. Since the Global Preset object supports linking of Master cobijiots to Global Preset
objects, the system designer is able to set specific levels (orcottiteol values) throughout the system
when a Global Preset is recalled.

A third party programmer must keep in mind however that the BASIS Third PartyoClomerface does

not provide a means for creating or configuring these global controls. 8@ Manager application
must be used to create these controls and to configure them. Once configireldparty control system
can then manage the controls and the BASIS platform products that theséagjacts reside in.

The power of global control objects is that they remove the burden of datgenaare from the control
system. The control system no longer has to store fixed, relational, anachistalues in order to keep
track of Master and Slave control objects and/or to manage “scenesidhide combinations of
Configs, Snapshots and Master control objects that need to be recalled.ds enany applications, the
use of global controls can also reduce the quantity of messages pidnesise third party controller
and/or the quantity of messages sent over the network since setierad aan be grouped into a single
directive using a single protocol message (single XML string).
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5.0
Glossary:

Global Presets

(a) A generic reference to controls that affect a venue-wide Config and Snegestiiofand
optionally a Master control setting recall).

(b) The combination of Config, Snapshot and (optionally) Master control object(slatsdoc
with a specific recall set.

Global Preset Control

A control element, that when exercised, results in the recall of a Config and Srap$hot
(optionally) a Master control setting combination. Global Preset contsattera the control
system not in BASIS hardware.

Global Preset Control Objects

Virtual components that link or associate one or more Configs, Snapshots and (optionally)
Master control settings combinations to a Global Preset control. Global &vatet objects
reside in BASIS firmware and provide subordinate controls with information aboutdbalGl
Preset. This information is currently limited to the name and enumeration ésgevih a
Global Preset. Global Preset control objects are generally instantiedadh QSControl.net’s
Venue Manager application.

Masters

A generic reference to controls that affect a venue-wide change. Tyyacapkes are master
level controls. “Master” refers to the control portion of the system and “Slafer’srto the
subordinate portion of the system... or the portion that is affected by changes tcstbe Ma

Master Controls

Control elements, that when manipulated, result in the delivery of one or more commands
towards a BASIS product that hosts one or more Slave control objects. Master cesidasn
the control system not in the BASIS hardware. Examples include Master dais & a touch
panel or a Master volume pot on a wall controller.

Master Control Objects

Virtual components that link or associate one or more Slave control objects to addastal.
Master control objects reside in BASIS firmware and provide the Slaveotobjects with
information about the Master Control. For example, Master control object’s proade S|
control objects with the ID of the Master control, the current value of the Masterol, and
(optionally) with the name of the Master control. Master control objects areafjgne
instantiated through QSControl.net’'s Venue Manager application.
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Slaves
A generic reference to controls and/or objects that are subordinate to a vdaudaster
control.

Slave Controls

Virtual components in BASIS firmware that execute the Master controéstoie to affect a
change to Slave control objects. For example, if a Master control issuestaelit@ change the
value of a group of output levels, this directive would be sent to Slave controls that in turn
execute the directive to affect a change to specific Slave control obybots (vould be linked
to actual output levels in our example). Slave controls are represented by theuOilres
shown in Table 1.

Slave Control Objects

The assignment of signal flow objects that are subordinate to a Master conérohore detailed
sense, Slave control objects are virtual components in the BASIS firmwardethiay specific
static or dynamic objects in the BASIS signal flow as being Slaves @steMcontrol. As such,
changes to the Master control affect a change to all associated Slawt @ojects. Output
levels and filter parameters are good examples of objects in the sign#héibean be assigned
to Slave control objects. Slave control objects are represented by the Gitipedgo a given
static or dynamic signal flow object. Static OIDs are fixed and are dotachan QSC'’s

“BASIS Third Party Control Interface” document. Dynamic OIDs asgned at the time of
signal flow creation (during the design of the Config). Dynamic OID asségts are reported in
the Config file (they can also be discovered using QSC’s BasisTerm)utilit
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Appendix G - BASIS / RAVE CobraNet OIDs
(Rev. 3.0.9)

Introduction

This document was created to help describe the construction of QSControl.Netddjgtiers
(OIDs) that represent BASIS’ managed objects and how these OIDs oeB&tS platform
products (the platform includes BASIS-derived RAVE models).

32 Bit OID breakdown

The OID is a signed 32 bit value that uniquely identifies an individual parametet st@are
BASIS or RAVE product. In order to preserve CLR compatibility, the sigrupp€r bit) is
reserved and always set to 0. There are two major types of OID valuegsThgé of OID
represents a static parameter type. When present, these paramdbees a#eBASIS or RAVE
product either always has these parameters or never has them, depending upon tHéenodel
type of OID represents objects associated with the dynamic DSP fkoynal hese parameters
will come and go as dictated by the signal flow design.

CobraNet OID type

This document is concerned with CobraNet OIDs. All CobraNet OIDs repres@nt sta
parameters whose values are obtained and/or manipulated when configuringliregmtrol
monitoring the CobraNet interface and its associated audio streams. CobraNettpes are
available on all BASIS models except the 722az and on all BASIS-derived RAVHsmode

Static Value OID Construct

The Static Value OID Construct consists of four parts. The first part is theyi®” that the
parameter belongs to. All CobraNet parameters belong to Subtype “04”. The se¢aosdhear
“Value Enum”, which is an arbitrary value that represents a specific fyadu® in the product,
such as the Boot Version or Conductor Priority value. The third and fourth parts of theeOID a
used for tabular or list indexing into the value. For example, there will be a Tx Bundle
Assignment for each of the four available CobraNet transmitters. In #astt& index would
identify the exact transmitter that a particular Tx Bundle Assignmeunévalassociated with.

32 bit O|D Value

RI O Subtype Value Enum IDX1 IDX0
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Sample OID values for CobraNet objects

Parameter: Hardware restart

OID: 0x04 01 00 00

Description: Restarts CobraNet via processor hardware reset

Parameter:  Tx Bundle Assignment

OID: 0x04 1D 00 02

Description:  Assigns bundle value to third transmitter (zero based indexing)

Parameter:  Rx Bundle Dropout count

OID: 0x04 28 00 01

Description: Reports the quantity of isochronous cycles that were not procesaegivien
receiver (due to non-arrivals, dropped packets, late packets etc.)

Parameter:  DSP Input Bundle Assignment

OID: 0x04 30 00 09

Description:  Assigns one of four CobraNet receivers to the tenth DSP input channel*

Parameter: DSP Input Channel Assignment

OID: 0x04 31 00 09

Description:  Assigns one of eight bundle channels to the tenth DSP input channel*

* Some OIDs, such as DSP Input Bundle Assignment and DSP Input Channel Assignment, are
used collaboratively. In the example above, the two OIDs are used to “unbundle” a CobraNet
delivery (a virtual bundle of audio channels), extract the contents of the bundle ¢tie¢edis

digital audio channels), and route one of these audio channels to one of 24 inputs on a BASIS or
RAVE DSP engine.

Note also that some BASIS and BASIS-derived RAVE models have physical analggtal

audio inputs on their chassis rear panels. Such models will reserve a block of 8 or & béock o
DSP inputs exclusively for these physical audio inputs. As such, the OID indatbke for
routing CobraNet channels may be limited to 8 or 16 (rather than all 24 channels supported b
the architecture). For example, CobraNet channels may only be routed to DSéhaimsls 8
through 23 on a RAVE 522aa because the 522aa has 8 analog inputs that reserve the first 8
inputs of the DSP engine (channels 0 through 7).
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CobraNet control and monitoring

Routing type: BASIS

Subgroup 0x04 Note: all CobraNet controls are non-snapshotable

Object Name Value Enum | Devices Index
Reserved 0x00 ALL 0
Hardware Restart 0x01 BASIS / RAVE 1
Firmware Restart 0x02 BASIS / RAVE 1
System Description 0x03 BASIS / RAVE 1
Firmware Version 0x04 BASIS / RAVE 1
Firmware Manuf. ID 0x05 BASIS / RAVE 1
Boot Version 0x06 BASIS / RAVE 1
SNMP Mod. Permission 0x07 BASIS / RAVE 1
CurrentlPAddress 0x08 BASIS / RAVE 1
StaticlPAddress 0x09 BASIS / RAVE 1
System Up Time 0x0A BASIS / RAVE 1
Flash Persistence 0x0B BASIS / RAVE 1
Store Variables 0x0C BASIS / RAVE 1
Flash Size 0x0D BASIS / RAVE 1
Flash Sector Size OxO0E BASIS / RAVE 1
Last Error OxOF BASIS / RAVE 1
Conductor Priority 0x10 BASIS / RAVE 1
Conductor Cycle Rate Ox11 BASIS / RAVE 1
Conductor Status 0x12 BASIS / RAVE 1
Sync. Cond. Clock Mode| 0x13 BASIS / RAVE 1 (not supported)
Total Tx Channels 0x14 BASIS / RAVE 1
Total Rx Channels 0x15 BASIS / RAVE 1
Total Allowed Channels 0x16 BASIS / RAVE 1
Local Loopback Input 0x17 BASIS / RAVE 0
Local Loopback Output 0x18 BASIS / RAVE 0
Enable/Disable Tx Bundle 0x19 BASIS / RAVE 0
Tx Bundle Dropout Count Ox1A BASIS / RAVE 4
Tx Bundle Position 0x1B BASIS / RAVE 4
Tx Bundle Receivers 0x1C BASIS / RAVE 4
Tx Bundle Assignment 0x1D BASIS / RAVE 4
Tx Bundle Trans. Priority| Ox1E BASIS / RAVE 4
Tx Bundle Assign. Pr. Ox1F BASIS / RAVE 4
Tx Bundle Channel Count 0x20 BASIS / RAVE 4
Tx Bundle Buddy Exclude 0x21 BASIS / RAVE 4 (not supported)
Tx Bundle Unicast Mode | 0x22 BASIS / RAVE 4
Tx Bundle Max. Unicast | 0x23 BASIS / RAVE 4
Receivers

Tx Channel Assignment 0x24 BASIS / RAVE 4x8
Tx Channel Format 0x25 BASIS / RAVE 4x8
Enable/Disable Rx Bundle 0x26 BASIS / RAVE 0
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Rx Bundle Reception 0x27 BASIS / RAVE 4

Status

Rx Bundle Dropout count| 0x28 BASIS / RAVE 4

Rx Bundle Delay 0x29 BASIS / RAVE 4

Rx Bundle Min. Delay Ox2A BASIS / RAVE 4

Rx Bundle Assignment 0x2B BASIS / RAVE 4

Rx Bundle Prv. Src. MAC| 0x2C BASIS / RAVE 4

Rx Bundle Priority 0x2D BASIS / RAVE 4

Rx Bundle Buddy Exclude Ox2E BASIS / RAVE 4 (not support)

Rx Channel Receive Ox2F BASIS / RAVE 4x8

Resolution

DSP Input Bundle 0x30 BASIS / RAVE 24

Assignment Basis 922 & 914, RAVE 520 &
522: indices 8-23
Basis 902 & 904:
Indices O - 23

DSP Input Channel 0x31 BASIS / RAVE 24

Assignment Basis 922 & 914, RAVE 520 &
522: indices 8-23
Basis 902 & 904:
Indices 0 - 23

DSP Input Format 0x32 BASIS / RAVE 24
Basis 922 & 914, RAVE 520 &
522: indices 8-23
Basis 902 & 904:
Indices 0 — 23

Latency Control( Config )| 0x34 BASIS / RAVE 1

(NS)

Latency Status 0x35 BASIS / RAVE 1

Rx Channel Receive 0x36 BASIS / RAVE 4x8

Latency

Rx Channel Receive 0x37 BASIS / RAVE 4x8

Sample Rate

Rx Channel Receive Valigd0x38 BASIS / RAVE 4x8

Status

Tx Bundle Transmit 0x39 BASIS / RAVE 4

Status

Revision Log (CobraNet-only information)

Version: based on 3.0.9
Date: 8/24/07
Description:

1. Abridged original document for external customers requiring CobraNet OIDs
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