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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-13: Audio Video Device Control Protocol —
Rendering Control Service
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ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) forn
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participa
the development of International Standards. Their preparation is entrusted to technical committees;@ny’ISO
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In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JT]
Draft International Standards adopted by the joint technical committee are circulated to national bodies for vo
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a v

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possibl¢g
international consensus of opinion on the relevant subjects since each techpicall committee has representd
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations~for.international use and are accepte
IEC and ISO member bodies in that sense. While all reasonable efforis are made to ensure that the tech
content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for the w3
which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and 1S@“\member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum extent possible in their national and regional publicati
Any divergence between any ISO/IEC publication anhd the corresponding national or regional publicg
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure toxindicate their approval and cannot be rendered responsibld
any equipment declared to be in conformity with an ISO/IEC publication.

All users should ensure that they have the'latest edition of this publication.

No liability shall attach to IEC or ISO-or its directors, employees, servants or agents including individual exg
and members of their technical .€gmmittees and IEC or ISO member bodies for any personal injury, prof
damage or other damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal f
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other
ISO or ISO/IEC publications,

Attention is drawn to the normative references cited in this publication. Use of the referenced publicatiol]
indispensable for(the correct application of this publication.

and ISO draw attention to the fact that it is claimed that compliance with this document may involve the us
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Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Intel Corporation

Standards Licensing Department
5200 NE Elam Young Parkway
MS: JFS-98

USA - Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below:

6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 /
10/783 524 /US

us;
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Information may be obtained from:

Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

Philips International B.V. has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Philips International B.V. — IP&S
High Tech campus, building 44 3A21
NL — 5656 Eindhoven
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B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
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NXP B.V. (NL)
High Tech campus 60
NL — 5656 AG Eindhoven
ushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applieations or granted pate
mation may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139

Hewlett Packard Company has informed IEC and ISO that it has patent applications or granted patents as li
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Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304
sung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
mation may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.

416 Maetan-3 DongyYéeongtang-Gu,

KR — Suwon City~443-742
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The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) architecture, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting results may be
obtained from the address given on the second title page.
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ORIGINAL UPNP DOCUMENTS
(informative)

Reference may be made in this document to original UPnP documents. These references are retained in order to
maintain consistency between the specifications as published by ISO/IEC and by UPnP Implementers Corporation.
The following table indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPnP Document Title

UPnP Device Architecture 1.0

ISO/IEC 29341 Part

ISO/IEC 293411

UPTPBasic T Device
UPNP AV Architecture:1

UPnP MediaRenderer:1 Device

UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

UPNP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPnP RenderingControl:1 Service
UPNP MediaRenderer:2 Device

UPNP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

UPnP ConnectionManager:2 Service
UPNP ContentDirectory:2 Service
UPNP RenderingControl:2 Service
UPNP ScheduledRecording:1

UPNP DigitalSecurityCamera:1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

UPnP DigitalSecurityCameraSettings:1 Service
UPnP DigitalSecurityCameraStilllmage:1 Service
UPNnP HVAC_System:1 Device

UPNnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Sefvice
UPnP FanSpeed:1 Service

UPNP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPNP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:4-Service

UPNnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight:1 Device

UPnP DimmableLight: 1 Device

UPNP Dimming:1(Service

UPNP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device

UPNnP LANDevice:1 Device
UPnP-WANDevice:1 Device
UPNRP_WANConnectionDevice:1 Device

URnP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPNP Layer3Forwarding:1 Service

UPNP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPNnP WANCableLinkConfig:1 Service

UPnP WANCommonlnterfaceConfig:1 Service
UPnP WANDSLLinkConfig:1 Service

ISONMEC 293412
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4-2
ISO/IEC 29341-443
ISO/IEC 29341:444
ISO/IEC 29341:4-10
ISO/IEC 29341-4-11
ISO/IEC.29341-4-12
ISOAECA29341-4-13
ISO/IEC 29341-4-14
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16

UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPNnP WLANConfiguration:1 Service
UPNP Printer:1 Device

UPnP Scanner:1.0 Device

UPNP ExternalActivity:1 Service
UPnP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPnP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

UPnP QosDevice:2 Service

ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
ISO/IEC 29341-11-10
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UPnP Document Title

UPnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIClientDevice:1 Device
UPnP RemoteUlServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUlServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

29341-3-13 © ISO/IEC:2008(E)

ISO/IEC 29341 Part

ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-12-1

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11



https://iecnorm.com/api/?name=d2ec71f60d2dd5925f4fa5622f929877

29341-3-13 © ISO/IEC:2008(E) -9-

1.

Overview and Scope

This service template is compliant with the UPnP Device Architecture version 1.0. It defines a service type
referred to herein as RenderingControl. /.

1.1. Introduction

Most rendering devices contain a number of dynamically configurable attributes that affect how the current
content is rendered. For example, video rendering devices, such as TVs, allow user control of display

chaj
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ride Control Points with the ability to query and/or adust any rendering attriute that the device supports

characteristics such as brightness and contrast, whereas audio rendering devices allow control of audio
o ot ST T e T s T T i to

RenderingControl. / service enables a Control Point to:

e Discover the set of attributes supported by the device.

e Retrieve the current setting of any supported attribute

e Change the setting of (e.g. control) any modifiable attribute

e Restore the settings defined by a named Preset

RenderingControl. / service DOES NOT:

e Control the flow of the associated content (e.g. Play, Stop, Pause, Seek, etc.).
e  Provide a mechanism to enumerate locally stored content,

e Provide a mechanism to select the content that is.to be rendered.

e Provide a mechanism to send content to another device (via the home network or direct connection)

).  Multi-input Devices

le high-end AV device are capableof receiving multiple pieces of content at the same time and combinin
ent together so that it can be-rehdered together using a single set of output hardware. For example, while
laying a TV program, high-end TVs can also display additional content (e.g. VCR content) in a PIP (Pict
icture) window. Similatly, a Karaoke machine can mix together the background music with a singer’s v
hat both sounds are played together on the same set of speakers.

with all devicesfithe Rendering Control Service allows a Control Point to adjust the output characteristics
post-mixed content before it is actually rendered. However, in many cases, Control Points may need to

rol the output characteristics of the individual input content before it is mixed together with the other inp
ent. Intorder to support this, the Rendering Control Service includes an InstancelD parameter with each
n_thatallows the Control Point to identify to which content the action is to be applied (e.g. the post-mixg

b that
ire-
ice
of

1t

d

con

ent'or one of the pre-mixed input content items).

By convention, an InstancelD of 0 indicates that the invoked action should be applied to the post-mixed content.
Similarly, each pre-mixed input content is assigned a unique InstancelD whose value is a non-zero, positive

integer. Refer to Section 2.5 (Theory of Operation) for additional information.
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2. Service Modeling Definitions

2.1. Service Type
The following service type identifies a service that is compliant with this template:
urn:schemas-upnp-org:service:RenderingControl. /

The shorthand RenderingControl. / is used herein to refer to this service type.

2.2. State Variables
Table 1: State Variables
Variable Name Allowed Value? Default Eng.
Value® Units
LastChange R string
PrpsetNamelList R string CSV" (string)
Brightness 0] ui2 Min =20
Max = Vendor defiped
Step = 1
Cqantrast 0 ui2 Min =0
Max = Vendar defined
Step =4
Shiarpness 0] ui2 Min€ 8
MaxX_ = Vendor defined
Step = 1
RddVideoGain 0] ui2 Min =0
Max = Vendor defined
Step = 1
GileenVideoGain 0] W2 Min =0
Max = Vendor defined
Step = 1
BlieVideoGain 0] ui2 Min =0
Max = Vendor defined
Step = 1
RddVideoBlackLevel 0] ui2 Min =20
Max = Vendor defined
Step = 1
GileenVideoBlackLevel 0] ui2 Min =20
Max = Vendor defined
Step = 1
BlyieVideoBlackLevel 0] ui2 Min =10
Max = Vendor defined
Sten =1
ColorTemperature 0 ui2 Min =0
Max = Vendor defined
Step = 1
HorizontalKeystone [0} i2 Min = Vendor defined
(Must be <= 0)
Max = Vendor defined
Step = 1
VerticalKeystone [0} i2 Min = Vendor defined
(Must be <= 0)
Max = Vendor defined
Step = 1
Mute 0] boolean
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Volume ui2 Min =0

Max = Vendor defined

Step = 1
VolumeDB Error! [0} i2 Min = Vendor defined 1/256 dB
Bookmark not defined. Max = Vendor defined
Loudness 0] boolean
A ARG TYPE Channel R string See Table 2-15 N/A N/A
A ARG TYPE InstancelD R ui4 N/A N/A
A ARG TYPE PresetName | R string N/A N/A
Nc n—‘standard Sldle A 1Dl 1D 1D 1D
valiables implemented by
an|UPnP vendor go here.

"R  Required, O = Optional,

X = Non-standard.

2 V3
valy

3 CS
the

4 Th
Sy

lues listed in this column are required. To specify standard optional values or to delegate’assignment of
es to the vendor, you must reference a specific instance of an appropriate table below,

V stands for Comma-Separated Value list. The type between brackets denotes the JPnP data type used fi
elements inside the list. CVS is defined more formally in the ContentDirectory service template.

e Volume and VolumeDB state variables are defined as a pair. Therefore, €ach implementation of this
ice MUST either support both of them or support none of them. At all'times, these two state variables m

rempin synchronized with each other (i.e. both of them must always reptesent the same volume setting).

Table 2-1: allowedValueRange for Brightness

Value Req. or Opt.
minfmum 0 R
maximum Vendor defined R
step) L R

Table 2-2: allowedValueRange for Contrast

Value Req. or Opt.
minfmum 0 R
mayimum Vendor defiyted R
step 1 R

Tahle 2-3:.allowedValueRange for Sharpness

1St

Value Req. or Opt.
mMinITITOTT 1% yiy
maximum Vendor defined R
step 1 R

Table 2-4: allowedValueRange for RedVideoGain

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step / R
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Table 2-5: allowedValueRange for GreenVideoGain

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-6: allowedValueRange for BlueVideoGain

29341-3-13 © ISO/IEC:2008(E)

Value Rea. or Opt.
minfmum 0 R
maxyimum Vendor defined R
step I R

Talle 2-7: allowedValueRange for RedVideoBlackLevel

Value Req. or Opt.
minfmum 0 R
mayimum Vendor defined R
step) 1 R

Tallle 2-8: allowedValueRange for GreenVideoBlackLevel

Value Reg. or Opt.
minfmum 0 R
mayimum Vendor defined R
step) 1 R

Tahle 2-9: allowedValueRange for BlueVideoBlackLevel

Value Req. or Opt.
minfmum 0 R
mayimum Vendor defined R
step 1 R

Table 2-10: allowedValueRange for ColorTemperature

Value Req. or Opt.
minjmani 0
maximum Veundar defined.

[I=<A 1} =>7 [=>]

step 1

Table 2-11: allowedValueRange for HorizontalKeystone

Value Req. or Opt.
minimum Vendor defined (Must be <= ()
maximum Vendor defined

[I=v3 [l=v] |I=]

Step 1
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Table 2-12: allowedValueRange for VerticalKeystone

Value Req. or Opt.
minimum Vendor defined (Must be <= () R
maximum Vendor defined R
step 1 R

Table 2-13: allowedValueRange for Volume

Value Rea. or Opt.
minfmum 0 R
maxyimum Vendor defined R
Stey 1 R

Tahlle 2-14: allowedValueRange for VolumeDB

Value Req. or Opt.
minfmum Vendor defined R
mayimum Vendor defined R
step Vendor defined [0}

Table 2-15: allowedValuelList for A ARG TYPE Channel

Value Reg. or Opt.

Madter

h.
M
o
QIS Q||| IS f=

I_/en or-defined

Tahle\2-16: allowedValuelist for A ARG TYPE PresetName

Value Req. or Opt.
“FactoryDefaults” R
“InstallationDefaults”’ (0]
Vendor defined [0}

2.2.1. LastChange

This variable is used exclusively for eventing purposes to allow clients to receive meaningful event notifications
whenever the state of the device changes. The LastChange state variable identifies all of the state variables that
have changed since the last time the LastChange state variable was evented. Refer to Section 2.3.1 (Event
Model) for additional information
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format of this state variable conforms to the XML schema described in Section 5 (“LastChange” State

Variable Schema). The following XML document illustrates a typical example of the schema:

<Event xmIns="urn:schemas-upnp-org:metadata-1-0/AVT RCS">
<InstancelD val="0">
<Brightness val="36"/>
<Contrast val="54"/>

</InstancelD>
<InstancelD val="1">
<Mute channel="Master” val="0"/>

(E)

As illustrated above, the LastChange state variable contains a single root element whose body contains one o

mof|
stat
con

<Volume channel="CF”val="24"/>
</InstancelD>
</Event>
c InstancelD elements, each corresponding to a (virtual) instance of the Rendering.Control Service, whos

has changed since the last time the LastChange state variable was evented. Each InstancelD element
ains one or more state variable elements that identify all of the state variable§ within that instance that
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chaIged. Each state variable element contains the new (current) value of that State variable.

e example above, the Brightness and Contrast setting of instance 0 has-ehanged to 36 and 54, respecitive
itionally, the Mute setting on the Master channel of instance 1 has been set to 0 (false) (i.e. muting has bg
ed off) and the Volume of the Center Front channel of instance I has been set to 24. Note: That only the
o-related state variable include a ‘channel’ attribute, which.idéntifies the audio channel that has experien
ange.

bn a given state variable (within the same instance) changes multiple times before the moderation period
[ astChange state variable expires, only one state variable element will appear within the InstancelD

reflects the most recent value of that state variable.

e variable elements may appear in any order within a given InstancelD element. This implies that no
ning may be deduced from the order@n which the state variables for a given instance are listed. Similarly
brder of InstancelD elements haswno particular meaning and may appear in any order.

example, when the Brightnéss)of instance 0 changes from 26 to 54 then to 48, and the Brightness of insta)
anges from 54 to 35, then'to 11, LastChange is set to the following:

<Event xmlns="urn:schemas-upnp-org:metadata-1-0/AVT RCS">
<InstancelD val="0"><Brightness val="48"/></Instancel D>
<InstancelD val="1"><Brightness val="11"/></InstancelD>
</Event>

LastGhange state variable is the only state variable that is evented using the standard UPnP event
hanism.. All other state varaibes are indirectly evented via the LastChange state variable event. Refer to

hent. The previous state variable element must\be femoved and replaced with a new state variable element

ly.

bed

f

1CC

Sec

on23 1 (Pvpnf Model) for additional details.

2.2,

2. PresetNamelList

This variable contains a comma-separated list (i.e. CSV (string) see table footnote 3 in Table 1) of valid preset
names currently supported by this device. Its value changes if/when the device changes the set of presets that it
supports. This may occur in conjunction with a vendor-defined action or some other non-UPnP event. This state
variable will include any of the predefined presets that are supported by the device.
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2.2.3. Brightness

This unsigned integer variable represents the current brightness setting of the associated display device. Its value
ranges from a minimum of 0 to some device specific maximum. A numerical change of 1 corresponds to the
smallest incremental change that is supported by the device.

Higher values increase the brightness of the display’s output.

2.2.4. Conftrast
This unsiened infese . ; . . . . "

Higher values increase the contrast of the display’s output.

2.2)5. Sharpness

Thig unsigned integer variable represents the current sharpness setting of the associated’display device. Its vdlue
ranges from a minimum of 0 to some device specific maximum. A numerical change of 1 corresponds to the
sma]llest incremental change that is supported by the device.

Higher values accentuate fine detail.

2.2)6. RedVideoGain

Thig unsigned integer variable represents the current setting, of the red “gain” control for the associated displ4
device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
cortesponds to the smallest incremental change that is'supported by the device.

<

Higher values increase the intensity of red in the:display’s output. See Section 2.2.22 for additional informat{on.

2.217. GreenVideoGain

Thig unsigned integer variable répresents the current setting of the green “gain” control for the associated display
device. Its value ranges froma minimum of 0 to some device specific maximum. A numerical change of 1
corresponds to the smallest.ncremental change that is supported by the device.

Higher values increase the intensity of green in the display’s output. See Section 2.2.22 for additional
information.

2.218.(, BlueVideoGain
Thl 3 dsaat +alal tatlo 4+ 442 £l ol M taaa]l £ +lo o tadd—ds a

O Ullol&ll\.&u llll\us\.&l valriaviv l\/l.ll\.u)\./lllfo IV CUITVuII D\.«lllllé Ul uiv vltuv suul VUILIUUT TUL UiV assvuvIialtvya UIOIJ y
device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
corresponds to the smallest incremental change that is supported by the device.

Higher values increase the intensity of blue in the display’s output. See Section 2.2.22 for additional information.

2.29. RedVideoBlackLevel

This unsigned integer variable represents the current setting for the minimum output intensity of red for the
associated display device. Its value ranges from a minimum of 0 to some device specific maximum. A
numerical change of 1 corresponds to the smallest incremental change that is supported by the device.

Higher values increase the minimum output intensity of red in the display’s output. See Section 2.2.22 for
additional information.
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This unsigned integer variable represents the current setting for the minimum output intensity of green for the
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10. GreenVideoBlackLevel

associated display device. Its value ranges from a minimum of 0 to some device specific maximum. A
numerical change of 1 corresponds to the smallest incremental change that is supported by the device.

Higher values increase the minimum output intensity of green in the display’s output. See Section 2.2.22 for
additional information.
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11. BlueVideoBlackLevel

unsigned integer variable represents the current setting for the minimum output intensity of blue for the
ciated display device. Its value ranges from a minimum of 0 to some device specific maximum. A
erical change of 1 corresponds to the smallest incremental change that is supported by the-device.

her values increase the minimum output intensity of blue in the display’s output. See Section 2.2.22 for
tional information.

12. ColorTemperature
unsigned integer variable represents the current setting for the “colorquality” of white for the associated

corresponds to the smallest incremental change that is suppefted by the device

ler” shades of white (e.g. biased towards blue).

13. HorizontalKeystone

signed integer variable represents the cutrent level of compensation for horizontal distortion (described
w) of the associated display device, (Its value ranges from device-specific negative number to a device
ific positive number. Zero doesnot need to be in the middle of this range, although it will be for most
ces. A numerical change of L cerresponds to the smallest incremental change that is supported by the de}

jzontal distortion can occur,when the display device is horizontally misaligned from the center of the

ing screen. For exaniple; when a video/still-image projection device is shifted to the left or right of the
lay screen, the image becomes distorted (one side is taller than the other). The Horizontal Keystone statd
hble is used to compensate for this type of distortion.

b: The following descriptions illustrate the effect of the HorizontalKeystone state variable when applied t
ection device that is properly centered with respect to the viewing screen (e.g. no misalignment distortion
(s).

lay device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical chang

left'side of the display’s output decreases in size as the value becomes more negative (i.e. moves farther

rer values produce “warmer” shades of white (e.g. biased towards yellow/orange) and higher values prodfice

ice.

away from zero). This produces a trapezoidal-shape image with the left and right edges remaining parallel, but
with the left side shorter than the right side.

The right side of the display’s output decreases in size as the value increases (i.e. moves farther from zero in a

positive direction). This produces a trapezoidal-shape image with the left and right edge remaining parallel, but
with the right side shorter than the left side.

Negative values Zero Positive values
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2.2.14. VerticalKeystone

This signed integer variable represents the current level of compensation for vertical distortion (described below)
of the associated display device. Its value ranges from device-specific negative number to a device specific
positive number. Zero does not need to be in the middle of this range, although it will be for most devices. A
numerical change of 1 corresponds to the smallest incremental change that is supported by the device.

Vertical distortion can occur when the display device is vertical misaligned from the center of the viewing screen.
For example, when a video/still-image projection device is moved above or below the display screen, the image
becomes distorted (i.e. the top and bottom edges have different lengths). The Vertical Kevstone state variable is
used to compensate for this type of distortion.

Notg: The following descriptions illustrate the effect of the VerticalKeystone state variable when applied'to aj
projection device that is properly centered with respect to the viewing screen (e.g. no misalignmentdistortion
exisfts).

The|bottom edge of the display’s output decreases in size as the value becomes more negative (i.e. moves farfher
awaly from zero). This produces a trapezoidal-shape image with the top and bottom edges‘remaining parallel] but
witl} the bottom edge shorter than the top edge.

Theltop edge of the display’s output decreases in size as the value increases (i.e., moves farther from zero in a
posttive direction). This produces a trapezoidal-shape image with the top and\bettom edges remaining parallg
but with the top edge shorter than the bottom edge.

-

Negative values Zero Positive values

2.2115. Mute

Thig boolean variable represents the current “mute” setting of the associated audio channel. A value of TRUE
(e.gl a numerical value of 1) indicatesithat the output of the associated audio channel is currently muted (i.e. that
chamnel is not producing any sound).

T

2.2116. Volume

Thig unsigned integer variable represents the current volume setting of the associated audio channel. Its valu
ranges from a minimum of 0 to some device specific maximum. A numerical change of 1 corresponds to the
smalllest incremental change that is supported by the device

™

Lowervalues produce a quieter sound and higher values produce a louder sound. A value of 0 represents
coniplete€ silence (on the associated channel) and a value of 1 represents the quietest level of sound supported| by
the device for that channel.

2.2.17. VolumeDB

This signed integer variable represents the current volume setting of the associated audio channel. Its value
represents the current setting in units of “1/256 of a decibel (dB)”. This means that a numeric change of 1
corresponds to a volume change of 1/256 dB. The value range for this variable is a minimum value of -32,767
(800116) (which equals—127.9961dB) and a maximum value of +32,767 (7FFF16) (which equals +127.9961dB).
The value corresponding to 80001 is invalid.

Each implementation of this service must specify a vendor-defined minimum and maximum value. Most
implementations will not support all incremental values between the supported minimum and maximum values.
If a Control Point attempts to set VolumeDB to an unsupported value (within the specified minimum and
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maximum values), the device will set the volume to the closest setting that is supported by the device for the
associated channel.

Lower values (including negative values) produce a quieter sound and larger values produce a louder sound.
Setting the volume to the minimum value supported by the device produces complete silence on that channel.

2.2.18. Loudness

This boolean variable represents the current “loudness” setting of the associated audio channel. A value of
TRUE (e.g. a numerical value of 1) indicates that the loudness effect is active.

2.2119. A ARG TYPE Channel

Thig variable is used to identify a particular channel of an audio output stream. A channel, except'the Master
chamnel, is associated with the location of the speaker where the audio data stream is to be presented. It is
customary to refer a channel using the spatial position of associated speaker as described below.

ThelMaster channel is a logical channel and, therefore, has no spatial position associated with it. A one-changel
chapnel cluster does not have spatial position associated with it either and will use the Master channel to confrol
its froperties.

The]following channel spatial positions are defined:
Master (Master)

Left Front (LF)

Right Front (RF)

Center Front (CF)

Low Frequency Enhancement (LFE) [Super woofer|
Left Surround (LS)

Right Surround (RS)

Left of Center (LFC) [in front]

Right of Center (RFC) [in front]

Surround (SD) [rear]

Side Left (SL) [left wall]

Side Right (SR) [right wall}

Top (T) [overhead]

Bottom (B) [bottom]

A channel cluster is the collection of all channels, including the Master channel, within an audio stream. A sipgle
chaInel (mono) cluster has only one channel — the Master channel. A two-channel (stereo) cluster has three
chapnels — the Master ehannel, the Left Front channel, and the Right Front channel. In this specification, only the

Madter channel is réquired. All other channels are optional, see Table 2-15 for details.

2.2120. ASARG TYPE InstancelD

Thig signed integer parameter is used to specify the logical instance of the Rendering Control Service to whid
the gsSoCiated action should be applied. A value of ‘0’ indicates that the action should be applied to the globa
(post-mix) stream, as shown in Figure 1.

=

[=

2.2.21. A ARG TYPE PresetName

This string parameter is used to specify the name of a device preset. This may include any of the names listed in
the PresetNameList state variable or any of the predefined presets (listed below) that are supported by the device.

Table 2-17: Predefined names of some common presets

Value Definition

FactoryDefaults The factory settings defined
by the device’s manufacturer.

InstallationDefaults The installation settings
defined by the installer of the



https://iecnorm.com/api/?name=d2ec71f60d2dd5925f4fa5622f929877

29341-3-13 © ISO/IEC:2008(E) -19 -

device. This may or may not
be the same as the Factory
defaults.

2.2.22. Relationships Between State Variables

Except for the LastChange and two volume-related state variables (e.g. Volume and VolumeDB), all state
variables operate independently. However, whenever any (non A ARG _TYPE xxx) state variable changes, a
state change descriptor is added to the LastChange state variable to reflect the modified state. Refer to the
description of the LastChange state variable and overall eventing model for more details.

xxxVideoGain and xxxVideoBlackLevel:

As dlescribed in Section 2.2.6 - 2.2.11 (RedVideoGain thru BlueVideoBlackLevel), a pair of state variables is
defiped to control the output intensity of each primary color (i.e. red, green, and blue). The statervariable paif
assdciated with each color includes one state variable to control the “gain” of that color and onetate variablg to
confrol the minimum output intensity of that color (e.g. RedVideoGain and RedVideoBlackkevel).

Altjough these two state variables are associated with the same color, they function independently from each
othdr (e.g. changing the value of one state variable does not affect the value of the other). However, each stafe
varipble within a given pair (i.e. associated with a given color) may affect the oufput intensity of that color. Hor
example, while displaying a static image, increasing the value of either the Red¥ideoGain or
RedVideoBlackLevel state variables may cause an increase the amount of redythat is displayed. Similarly,
decteasing either state variable may cause a decrease in the amount of red:

The|precise effect of these two variables may vary from device to.dévice. However, as a common example,
implementation the RedVideoGain controls the multiplication factor between the input and output intensity of
the golor red, and the RedVideoBlackLevel controls minimumyoutput intensity of red regardless of the input
intepsity. Thus, a typical implementation may be described\using a variation of the following formula:

Red Output Intensity = RedVideoGain * RedAnput Intensity + RedVideoBlackLevel

Volpme and VolumeDB

Thel Volume and VolumeDB state variables are directly related to one another. Both state variables reflect the
curtent volume setting, but each oné does so using a different numeric scale. The Volume state variable uses|a
linepr numeric scale in which each discreet volume setting that is supported by the device is represented by a
configuous range of values from 0 to some maximum value. This maximum value indicates the total number|of
disdrete settings that the device supports. In contrast, the VolumeDB state variable uses a linear numeric scale
bas¢d on 1/256dB engineering units. This provides a mechanism to achieve a uniform volume setting regard|ess
between different deviees. Note: The same VolumeDB setting on two different devices will not necessarily
prodluce the same Toudness of sound.

2.3..CEventing and Moderation

As the table below summarizes, the RenderingControl: / specification uses moderated eventing for only one of
its standard state variables and no eventing for the rest.

Table 2: Event moderation

Variable Name Evented | Moderated Max Event | Logical Min Delta
Event Rate ’ Combination  per Event’

LastChange Yes Yes 0.2

PresetNamelList No

Brightness No

Contrast No
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Sharpness No
RedVideoGain No
GreenVideoGain No
BlueVideoGain No
RedVideoBlackLevel No
GreenVideoBlackLevel No
BlueVideoBlackLevel No
ColorTemperature No
HdrizontalKeystone No
VerticalKeystone No
Muyte No
Vdjume No
ValumeDB No
Loudness No
A ARG TYPE Channel No
A ARG _TYPE InstancelD No
A ARG TYPE PresetName No
Ndn-standard state variables TBD TBD PBD TBD TBD
implemented by an UPnP

vefidor go here.

" Ddtermined by N, where Rate = (Event)/(N secs).
Z(N)) * (allowedValueRange Step).

2.311. Event Model

Singe the Rendering Control Service supports multiple logical instances (via the InstancelD parameter included
in efich action), the traditional UPnP-gyenting model is unable to differentiate between multiple instances of the
samg state variable. Therefore, the:Rendering Control Service event model defines a specialized state variable
(LagtChange) that is used exclusively for eventing individual state changes. In this model,the LastChange stgte
change is the only variable that'is evented using the standard UPnP event mechanism. All other state variabl¢s
are |ndirectly evented via'the LastChange state variable. (Note: A ARG _TYPE _state variables are not evented,
eithpr directly or indifectly.)

When the value/0f'a state variable changes, information about that change is added to the LastChange state
varipble as déscribed in Section 2.2.1 (LastChange). As a result of modifying the LastChange state variable, [its
new value (i.€. the information describing the original state change) is evented using the standard UPnP evenfing
medhanism. In this manner, the change to the original state variable is indirectly evented to all interested
CorltrolPoints.

—

Since the LastChange state variable is a moderated state variable, multiple state changes are accumulated in the
LastChange state variable until its moderation period expires. When this occurs, the current value of the
LastChange state variable is sent out using the standard UPnP eventing mechanism. This notification informs
interested Control Points of all state changes that have occurred since the previous LastChange event was sent.

After the LastChange state variable is evented, its contents are cleared out in preparation for the next state
change. (Note: The act of clearing out the “stale” contents of the LastChange state variable does not need to
generate another event notification even though its value has changed. Doing so would only generate
unnecessary network traffic.). Because the LastChange state variable is moderated, a given state variable may
change multiple times before the current moderation period expires. In such cases, the LastChange state variable
will contain a single entry for that state variable reflecting its current (most recent) value.

The standard UPnP event mechanism indicates that when a Control Point subscribes to receive events, the
current values of all evented state variables are returned to the subscriber. However, since the LastChange state
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variable is the only state variable that is directly evented (i.e. all other state variables are indirectly evented via
the LastChange state variable), it isn’t very meaningful to respond to an event subscription request with the
current value of the LastChange state variable. Its value is too transitory to be of any use to the subscribing
Control Point. Therefore, when an event subscription is received, the device should respond with the current
values of all (indirectly evented) state variables within all valid instances of this service. Refer to Section 2.2.1
(LastChange) for additional information.

2.4. Actions

The]following tables and subsections define the various RenderingControl: / actions. Except where noted{if pn
invqked action returns an error, the state of the device will be unaffected.

Table 3: Actions

Name Req. or Opt. !
Li§tPresets

=) =5

SelectPreset

GdtBrightness

SelBrightness
GqtContrast

SelContrast

GdtSharpness
SelSharpness
GdtRedVideoGain
SelRedVideoGain
GdtGreenVideoGain
SelGreenVideoGain
GdtBlueVideoGain
SelBlueVideoGain
GdtRedVideoBlackLevel
SelRedVideoBlackLevel
GdtGreenVideoBlackllevel
SelGreenVideoBlackLevel
GdtBlueVideoBldekLevel
SelBlueVideoBlackLevel

GdtColorTemperature

SelCotarTemperature

GetHorizontalKeystone

SetHorizontalKeystone

GetVerticalKeystone

QS| IO IS IS IS ID] IO I ID] I ID] I D] ID] IS ID] I ID] IS D] ID] 1D

SetVerticalKeystone

GetMute
SetMute
GetVolume

SetVolume
GetVolumeDB

QDI IO]ID] 1D
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SetVolumeDB
GetVolumeDBRange
GetLoudness

SetLoudness

=< Io] Q] Iof I

Non-standard actions implemented by an UPnP vendor go here.

"R = Required, O = Optional, X = Non-standard.

2.4.1. ListPresets

This action returns a list of the currently defined presets. The CurrentPresetNameList “out” parameter contains a
confma-separated list (i.e. CSV * (string)) of preset names that include both predefined (static) presets andcuspr-
defiped (dynamically created) presets that may be created via a private vendor-defined action.

2.41.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN AMRG TYPE Instanc
el
CurrentPresetNamelList our PresetNamelList

2.411.2. Effect on State

Thig action does not affect the state of the service.

2.411.3. Errors
errorCode | errorDescription | Description
40p Invalid Args See UPnP Deyice Architecture section on Control.
50 Action Failed See UPnP ‘Device Architecture section on Control.
70p Invalid InstanceID | The specified instancelD is invalid.
80p-899 TBD (Speeified by UPnP vendor.)

2.412. SelectPreset
Thig action restores (a subset) of the state variables to the values associated with the specified preset. The

spegified preset name may, be one of the predefined presets (listed in Table 2-17) or one of the user-defined
pregets that may have(been created via a private vendor-defined action. The selected preset determines which
stat¢ variables will be affected.

2.412.1. Arguments
Argument(s) Directi relateaStateVariable
InstancelD IN A_ARG TYPE Instancel
D
PresetName IN A_ARG_TYPE PresetNa
me

2.4.2.2. Effect on State

This action sets the state of the service to the values associated with the specified preset.

* CSV stands for Comma-Separated Value list. The type between brackets denotes the UPnP data type used for
the elements inside the list. CVS is defined more formally in the ContentDirectory service template.
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2.4.2.3. Errors
errorCode @ errorDescription = Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
701 Invalid Name The specified name is not a valid preset name.
702 Invalid InstanceID | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)
2.4{3. GetBrightness
Thig action retrieves the current value of the Brightness state variable of the specified instance of thisservice
2.483.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG TYPE Instanc
el
CulrrentBrightness our Brightness

2.413.2. Effect on State

2.443.3. Errors

i$ action does not affect the state of the service.

errorDescription

Description

40p Invalid Args See UPnP Device-Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-899 TBD (Specified by UPnP vendor.)
2.4/4. SetBrightness
Thig action sets the Brightness state variable of the specified instance of this service to the specified value.
2.44.1. Arguments
Argument(s) Direction relatedStateVariable
In{tancelD IN A ARG _TYPE Instan
celD
DdsiredBrichtness IN Brightness

2.4.4.2. Effect on State

This action affects the Brightness state variable of the specified instance of this service.

2.4.4.3. Errors

errorCode

errorDescription

Description

402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.

800-899 TBD (Specified by UPnP vendor.)
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2.4.5. GetContrast
This action retrieves the current value of the Contrast state variable of the specified instance of this service.

2.4.5.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
CurrentContrast ouT Contrast
2.445.2. Effect on State
Thig action does not affect the state of the service.
2.4)5.3. Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Contrel\
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-899 TBD (Specified by UPnP vendor.)

2.416. SetContrast
Thig action sets the Contrast state variable of the specified instan¢e of this service to the specified value.

2.446.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DgsiredContrast IN Contrast

2.446.2. Effect on State

Thig action affects the Contrast(state variable of the specified instance of this service.

2.4)6.3. Errors
errorCode @ errorDescription = Description
40p Inyalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-~899 TBD (Specified by UPnP vendor.)

24.7. GetSharpness
This action retrieves the current value of the Sharpness state variable of the specified instance of this service.

2.4.7.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG TYPE Instanc

elD
CurrentSharpness our Sharpness
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2.4.7.2. Effect on State

This action does not affect the state of the service.

2.4.7.3. Errors
errorCode @ errorDescription = Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
800-899 TBD (Specified by UPnP vendor.)

2.418. SetSharpness

Thig action sets the Sharpness state variable of the specified instance of this service to the specifiedyvale.

2.448.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN ARG _TYPE Instanc
elD
DdsiredSharpness IN Sharpness

2.448.2. Effect on State

Thig action affects the Sharpness state variable of the specified instaniee of this service.

2.4)8.3. Errors
errorDescription = Description
40p Invalid Args See UPnP Deyice Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-899 TBD (Specified by UPnP vendor.)

2.4)9. GetRedVideoGain

Thig action retrieves the current value of the RedVideoGain state variable of the specified instance of this
service.

2.449.1. Arguments
Argument(s) Direction relatedStateVariable
Injtancelld IN A_ARG_TYPE Instanc
elD
C1 rroutRedlideoGain QU T RedllideaGain

2.4.9.2. Effect on State

This action does not affect the state of the service.

2.4.9.3. Errors

errorCode @ errorDescription = Description

402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.

800-899 TBD (Specified by UPnP vendor.)
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2.4.10. SetRedVideoGain
This action sets the RedVideoGain state variable of the specified instance of this service to the specified value.

2.4.10.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
DesiredRedVideoGain IN RedVideoGain

2.410.2.Effect on State

Thig action affects the RedVideoGain state variable of the specified instance of this service.

2.4)10.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Contrel\
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-899 TBD (Specified by UPnP vendor.)

2.411. GetGreenVideoGain

Thi§ action retrieves the current value of the GreenVideoGain state variable of the specified instance of this
service.

2.4J11.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
CurrentGreenVideoGain our GreenVideoGain

2.411.2.Effect on State

Thig action does not affect the state of the service.

2.4J11.3.Errors
errorCode  errorDescription Description
40p Invalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)

2.412. SetGreenVideoGain
This action sets the GreenVideoGain state variable of the specified instance of this service to the specified value.

2.4.12.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG TYPE Instanc

elD
DesiredGreenVideoGain IN GreenVideoGain
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12.2.Effect on State

This action affects the GreenVideoGain state variable of the specified instance of this service.

2.4.12.3.Errors
errorCode @ errorDescription = Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified instancelD is invalid.
8 /| /_(())99 TBD (S}ICLI;/I;CL{ lll)/ '{/lnllln I/Clld(ll .)
2.4113. GetBlueVideoGain
Thig action retrieves the current value of the BlueVideoGain state variable of the specified instafice of this
servjice.
2.4|13.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG TYPE Instanc
elD
CurrentBlueVideoGain OUT BlueVideoGain
2.4113.2.Effect on State
Thig action does not affect the state of the service.
2.4l13.3.Errors
errorCode | errorDescription | Description
40p Invalid Args See UPnP Device Architecture section on Control.
50 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD s} The specified instancelD is invalid.
80p-899 TBD (Specified by UPnP vendor.)
2.4/14. SetBlueVideoGain
Thig action sets the-BlueVideoGain state variable of the specified instance of this service to the specified valye.
2.4114. 1. Arguments
Argument(s) Direction relatedStateVariable
I berpreets Y. ARGVt
elD
DesiredBlueVideoGain IN BlueVideoGain
2.4.14.2.Effect on State

This action affects the BlueVideoGain state variable of the specified instance of this service.
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2.4.14.3.Errors
errorCode @ errorDescription = Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)

2.4115. GetRedVideoBlackLevel

Thig action retrieves the current value of the RedVideoBlackLevel state variable of the specified instance.of this
service.

2.4|15.1. Arguments
Argument(s) Direction relatedStateVariable
IngtancelD IN A ARG TYPE Instanc
ell)
CdrrentRedVideoBlackLevel our RedVideoBlackLevel

2.4115.2.Effect on State

Thig action does not affect the state of the service.

2.4115.3.Errors
ErrorCode | errorDescription Description
40p Invalid Args See UPnP Device Architecture section on Control.
50 Action Failed See UPnPDevice Architecture section on Control.
70p Invalid InstanceID | The specified instancelD is invalid.
80p-899 TBD (Spetified by UPnP vendor.)

2.4/16. SetRedVideoBlackLeyel

Thig action sets the RedVideoBlackLevel state variable of the specified instance of this service to the specifiqd
valye.

2.4116.1.Arguments
Argument(s) Direction relatedStateVariable
InytancelR IN A_ARG _TYPE Instanc
elD
L T — —_—

2.4.16.2.Effect on State

This action affects the RedVideoBlackLevel state variable of the specified instance of this service.

2.4.16.3.Errors
errorCode | errorDescription | Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)
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2.4.17. GetGreenVideoBlackLevel

This action retrieves the current value of the GreenVideoBlackLevel state variable of the specified instance of
this service.

2.4.17.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
CdrrentGreenVideoBlackLevel ouT GreenVideoBlackLevel

2.417.2.Effect on State

Thig action does not affect the state of the service.

2.4)17.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section,on-Control.
50[1 Action Failed See UPnP Device Architecture sectien on Control.
70R Invalid InstancelD | The specified instancelD is invalid
80P-899 TBD (Specified by UPnP vendor.)

2.418. SetGreenVideoBlackLevel

Thig action sets the GreenVideoBlackLevel state variable-of the specified instance of this service to the specified
valte.

2.4|18.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DdsiredGreenVideoBlackLevet IN GreenVideoBlackLevel

2.4118.2.Effect on State

This action affects the ‘GreenVideoBlackLevel state variable.

2.4)18.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)
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2.4.19. GetBlueVideoBlackLevel

This action retrieves the current value of the BlueVideoBlackLevel state variable of the specified instance of this
service.

2.4.19.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
CurrentBlueVideoBlackLevel our BlueVideoBlackLevel

2.419.2.Effect on State

Thig action does not affect the state of the service.

2.4)19.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Confrol.
50[1 Action Failed See UPnP Device Architecture section onCotitrol.
70p Invalid InstancelD | The specified instancelD is invalid.
80P-899 TBD (Specified by UPnP vendor.)

2.4)20. SetBlueVideoBlackLevel

Thig action sets the BlueVideoBlackLevel state variable of th¢ specified instance of this service to the specifi
valte.

194
o

2.4120.1.Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DdsiredBlueVideoBlackLevel IN BlueVideoBlackLevel

2.4420.2.Effect on State

Thig action affects the BiieVideoBlackLevel state variable of the specified instance of this service.

2.4120.3.Errors
errorCode | errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Control.
50|1 Action Failed See UPnP Device Architecture section on Control.
70k Invalid InstancelD | The specified-instancelD is invalid
800-899 TBD (Specified by UPnP vendor.)
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2.4.21. GetColorTemperature

This action retrieves the current value of the ColorTemperature state variable of the specified instance of this
service.

2.4.21.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
CurrentColorTemperature our ColorTemperature

2.4421.2.Effect on State

Thig action does not affect the state of the service.

2.4421.3.Errors

errorCode @ errorDescription = Description

40p Invalid Args See UPnP Device Architecture section on Confrol.
50[1 Action Failed See UPnP Device Architecture section onCotitrol.
70p Invalid InstancelD | The specified instancelD is invalid.

80P-899 TBD (Specified by UPnP vendor.)

2.4)22. SetColorTemperature

Thig action sets the ColorTemperature state variable of the specified instance of this service to the specified
valde.

2.4122.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DdsiredColorTemperature IN ColorTemperature

2.4422.2.Effect on State

Thig action affects the ColorT'emperature state variable of the specified instance of this service.

2.4122.3.Errors
errorCode | errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Control.
50|1 Action Failed See UPnP Device Architecture section on Control.
70k Invalid InstancelD | The specified-instancelD is invalid
800-899 TBD (Specified by UPnP vendor.)
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2.4.23. GetHorizontalKeystone

This action retrieves the current value of the HorizontalKeystone state variable of the specified instance of this
service.

2.4.23.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
CurrentHorizontalKeystone ouT HorizontalKeystone

2.4423.2.Effect on State

Thig action does not affect the state of the service.

2.4423.3.Errors

errorCode @ errorDescription = Description

40p Invalid Args See UPnP Device Architecture section on Confrol.
50[1 Action Failed See UPnP Device Architecture section onCotitrol.
70p Invalid InstancelD | The specified instancelD is invalid.

80P-899 TBD (Specified by UPnP vendor.)

2.4)24. SetHorizontalKeystone

Thig action sets the HorizontalKeystone state variable of thespecified instance of this service to the specified]
valte.

2.4124.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DdsiredHorizontalKeystone IN HorizontalKeystone

2.4424.2.Effect on State

Thig action affects the HofizontalKeystone state variable of the specified instance of this service.

2.4124.3.Errors
errorCode | errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Control.
50|1 Action Failed See UPnP Device Architecture section on Control.
70k Invalid InstancelD | The specified-instancelD is invalid
800-899 TBD (Specified by UPnP vendor.)
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2.4.25. GetVerticalKeystone

This action retrieves the current value of the VerticalKeystone state variable of the specified instance of this
service.

2.4.25.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
CurrentVerticalKeystone our VerticalKeystone

2.4425.2. Effect on State

Thig action does not affect the state of the service.

2.4425.3.Errors

errorCode @ errorDescription = Description

40p Invalid Args See UPnP Device Architecture section on Confrol.
50[1 Action Failed See UPnP Device Architecture section onCotitrol.
70p Invalid InstancelD | The specified instancelD is invalid.

80P-899 TBD (Specified by UPnP vendor.)

2.4{26. SetVerticalKeystone
Thi§ action sets the VerticalKeystone state variable of the spé¢ified instance of this service to the specified v4lue.

2.4126.1.Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
DdsiredVerticalKeystone IN VerticalKeystone

2.4426.2.Effect on State

Thig action affects the VerticalKeystone state variable of the specified instance of this service.

2.4)26.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD {Spectfied by UPTP Vendor.)
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2.4.27. GetMute
This action retrieves the current value of the Mute setting of the channel for the specified instance of this service.

2.4.27.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
Channel IN A_ARG_TYPE Channe
[
CurrentMute our Mute

2.4127.2.Effect on State

Thisg action does not affect the state of the service.

2.4127.3.Errors
errorCode | errorDescription | Description
40p Invalid Args See UPnP Device Architecture section on-Control.
50 Action Failed See UPnP Device Architecture section'aw Control.
70p Invalid InstanceID | The specified instancelD is invalid,
80p-899 TBD (Specified by UPnP vendor.)

2.4128. SetMute
Thig action sets the Mute state variable of the specified instance of this service to the specified value.

2.4128.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
CHannel IN A_ARG_TYPE Channe
I
DdsiredMute IN Mute

2.4128.2. Effect on'State

Thig action affects the Mute state variable of the specified instance of this service.

2.4128:3.Errors
errorCode | errorDescription | Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)
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2.4.29. GetVolume

This action retrieves the current value of the Volume state variable of the specified channel for the specified
instance of this service. The CurrentVolume (OUT) parameter contains a value ranging from 0 to a device-

specific maximum. See Section 2.2.16 (Volume) for more details,

2.4.29.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG TYPE Instanc
elD
CHannel IN A ARG _TYPE Channe
[
CurrentVolume our Volume

2.4429.2.Effect on State

Thig action does not affect the state of the service.

2.4)29.3.Errors
errorCode | errorDescription | Description
40p Invalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture-section on Control.
70p Invalid InstancelD | The specified instancelD is inyalid.
80P-899 TBD (Specified by UPnP vendot.)

2.4)30. SetVolume

Thig action sets the Volume state variable of the spécified Instance and Channel to the specified value. The
DesjredVolume input parameter contains a value\ranging from 0 to a device-specific maximum. See Section

2.2.[16 (Volume) for more details,

2.4130.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG TYPE Instanc
elD
CHannel IN A ARG _TYPE Channe
[
DasiredVolumé IN Volume

2.4130.2’Effect on State

Thig action affects the Volume and VolumeDB state variables of the specified instance and channel. Both sta

variabies need 1o change consistently.

2.4.30.3.Errors
errorCode | errorDescription | Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)



https://iecnorm.com/api/?name=d2ec71f60d2dd5925f4fa5622f929877

-36 - 29341-3-13 © ISO/IEC:2008(E)

2.4.31. GetVolumeDB

This action retrieves the current value of the VolumeDB state variable of the channel for the specified instance
of this service. The CurrentVolume (OUT) parameter represents the current volume setting in units of 1/256

decibels (dB). See Section 2.2.17 (VolumeDB) for more details,

2.4.31.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG TYPE Instanc
elD
CHannel IN A ARG _TYPE Channe
I
CurrentVolume our VolumeDB

2.4{31.2.Effect on State

Thig action does not affect the state of the service.

2.4)31.3.Errors
errorCode | errorDescription | Description
40p Invalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architecture-section on Control.
70p Invalid InstancelD | The specified instancelD is inyalid.
80P-899 TBD (Specified by UPnP vendot.)

2.4132. SetVolumeDB

Thig action sets the VolumeDB state variable of the(Specified Instance and Channel to the specified value. The
DesjredVolume parameter represents the desired'\volume setting in unit of 1/256 decibels (dB). See Section

2.2.[17 (VolumeDB) for more details.

2.4132.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG TYPE Instanc
elD
CHannel IN A ARG _TYPE Channe
[
DasiredVolumé IN VolumeDB

2.4)32. 2’Effect on State

Thig action affects the Volume and VolumeDB state variables of the specified instance and channel. Both stafe

variabies need 1o change consistently.

2.4.32.3.Errors
errorCode | errorDescription | Description
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified instancelD is invalid.
800-899 TBD (Specified by UPnP vendor.)
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2.4.33. GetVolumeDBRange

This action retrieves the valid range for the VolumeDB state variable of the channel for the specified instance of

—37-

this service. The MinValue and MaxValue (OUT) parameter identify the range of valid values for the
VolumeDB state variable in units of 1/256 decibels (dB). See Section 2.2.17 (VolumeDB) for more details.

2.4.33.1. Arguments

Argument(s) Direction relatedStateVariable

InstereelD e 4ARGTVPE Thstane
elD

CHannel IN A ARG _TYPE Chawne
1

M Value ouT VolumeDB

MaxValue our VolumeDB

2.4433.2.Effect on State
Thi

2.4433.3.Errors

errorCode

errorDescription

action does not affect the state of the service.

Description

40p Invalid Args See UPnP Device Architecture section on Control.
50[1 Action Failed See UPnP Device Architécture section on Control.
70p Invalid InstancelD | The specified instancelD is invalid.

80P-899 TBD (Specified by URnP vendor.)

2.4134. GetLoudness

Thig action retrieves the current value of the“Loudness setting of the channel for the specified instance of this
servfice.
2.4134.1. Arguments
Argument(s) Direction relatedStateVariable
InjtancelD IN A_ARG_TYPE Instanc
elD
CHannel IN A_ARG_TYPE Channe
I
CurrentLendness our Loudness

2.4134.2 Eéfgct on-State

This action does not affect the state of the service.

2.4.34.3.Errors

errorCode | errorDescription | Description

402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified instancelD is invalid.

800-899 TBD (Specified by UPnP vendor.)
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2.4.35. SetLoudness

This action sets the specified value of the Loudness state variable of the channel for the specified instance of this
service to the specified value.

2.4.35.1. Arguments
Argument(s) Direction relatedStateVariable
InstancelD IN A_ARG_TYPE Instanc
elD
Channel IN A_ARG_TYPE Channe
T
DdsiredLoudness IN Loudness

2.4435.2.Effect on State

Thig action affects the Loudness state variable of the specified instance of this service.

2.4135.3.Errors
errorCode @ errorDescription = Description
40p Invalid Args See UPnP Device Architecture sectionon Control.
50 Action Failed See UPnP Device Architecture section on Control.
70p Invalid InstanceID | The specified instancelD is invalid!
80p-899 TBD (Specified by UPnP vendor.)

2.4136. Relationships Between Actions
Thefe is no inherent relationship between any of the various actions. All actions may be called in any order.

2.4[37. Common Error Codes

Thel following table lists error codes comimon to actions for this service type. If an action results in multiple
errofrs, the most-specific error shouldbe returned.

rorCode @ errorDescription Description

40 Invalid Action See UPnP Device Architecture section on Control.

40p Invalid:\Args See UPnP Device Architecture section on Control.

404 Invalid Var See UPnP Device Architecture section on Control.

50[ ‘Action Failed See UPnP Device Architecture section on Control.

60P-699 TBD Common action errors. Defined by UPnP Forum Technical
Committee.

80P-899 TBD (Specified by UPnP vendor.)
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2.5. Theory of Operation

2.5.1. Multi-input Devices

Many traditional rendering devices are capable of receiving and rendering only a single item of content at a time.
For example, traditional TVs can only receive and display a single TV show at a time, and a stereo system can
only play a single song at a time. However, more and more devices are able to receive and render multiple items
of content at the same time even though there is only a single piece of rendering hardware (e.g. a single TV
screen or a single set of speakers). This capability is known as as “mixing”.

As an example, while watching TV, a small Picture-in-a-Picture (PIP) can be overlaid on top of the main TV
sho so that another TV show (or VCR tape) can be watched at the same time. Although the TV contains.a
single set of output hardware (e.g. a single screen), the TV can take multiple items of content, mix them fogether,
and|render them both on the one screen.. Similarly, a karaoke system takes a singer’s voice, mixes it-with soe
background music, and renders it on a single set of speakers.

In the examples above, these ‘multi-content’ devices support a fixed number of input streams/However, theile are
sonte devices that support an arbitrary number of input streams. For example, a PC can take Some video confent

and['mix’ it with the PC’s display and render it in its own PC window. Depending on the\processing power qf
the PC, it can ‘mix’ together and render a variable number of video-windows.

In “E:rese examples, some advanced devices have the ability to control the rendering/characteristics of each ingut
iten) independently from each other as well as the ‘post-mixed’ stream. For éxample, with a karaoke device, fthe
volyme of the singer’s voice and the volume of the background music can(be)adjusted independently.
Additionally, the volume of the post-mixed stream (i.e. singer + background) can be adjusted as a whole witHout
affefting the relative settings of each individual input stream.
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Figpire 1: Some high-end; multiple input devices can ‘mix’ together multiple input streams and render| the
post mixed content on a single set of output hardware.

In ofder to suppott:these types of devices, it is necessary for the Rendering Control Service (RCS) to support
multiple (logieal) instances of the service. As shown in Figure 1, a full-featured, high-end device that supports
mulfiple input-streams may assign a unique (logical) instance of the Rendering Control Service to each input
stream., Each of these instances is assigned a unique ID (labeled RCS ID in Figure 1) which can be used to

adjyst‘the rendering characteristics of its associated content without affecting any of the other input streams.
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stream (i.e. all input content as a whole).

InstancelDs are used by Control Points when invoking Rendering Control Service actions. The InstanceID
parameter (included with each action) allows the Control Point to indicate to which ‘stream’ the invoked action
should be applied. In order to control the rendering characteristics of an individual input stream (independently
from all of the other streams) the Control Point uses the instance ID associated with that stream. In order to
control the rendering characteristics of the ‘post-mixed’ stream, the Control Point uses InstancelD=0.

New (logical) instances of the Rendering Control Service (i.e. new InstancelDs) are allocated outside of the
Rendering Control Service using some external mechanism. As of this writing, only one allocation mechanism
is defined. As described in Media Renderer device template, the device’s
ConnectionManager::PrepareForConnection() action assigns a InstancelD to the input stream (i.e. each
connection) that is being prepared. The number of instances that a device can support depends on the device’s
implementation. (Refer to the Media Renderer device templates for additional information.).
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As defined by the UPnP Device Architecture, a device’s description document contains a single service
description document for each (physical) service that is implemented by the device. However, when a device
supports multiple (logical) instances of the Rendering Control Service, all of these (logical) instances are
represented by the service description document for the one (physical) Rendering Control Service. In this case,
the Rendering Control Service’s description document reflects the actions and state variables supported by
InstanceID=0. All other non-zero (logical) instances must support a subset of the actions and state variables
supported by InstanceID=0. However, each non-zero instance may support a different subset of InstanceID=0
than the other non-zero (logical) instances. For those state variables that are supported by a non-zero instance,
each instance must support the identical “allowedValueList” and/or “allowedValueRange” as InstancelD=0. If
an unsupported action is invoked on a non-zero instance, the action will return error code 401 (Invalid Action).

As dlescribed in the Media Renderer device template, a rendering device that contains multiple, independent
rendering hardware (e.g. two independent display screen, or two independent sets of output speakers) shall be
modeled as multiple instantiations of the MediaRenderer device, each with its own Rendering Controly
Cornection Manager, and (optional) AV Transport services. In other words, from an UPnP AV modeling pojnt
of view, each output on a physical rendering device is treated as a completely independent Media‘Rendering
device. Refer to the Media Renderer device template for more information.

2.512. Presets
Nared presets allow a Control Point to put the device in a predetermined statelin.which certain state variablg)
are pet to predefined values. The set of currently available presets is listed/in'the PresetNameList state variabjle.
Sinde a device is permitted to add or remove support for individual presets,(€.g. in conjunction with a vendor:
defiped action), the PresetNameList state variable is (indirectly) eventedas described in Section 2.3.

Additionally, a Control Point can use the ListPresets() action to obtain an up to date list of supported presets.

2

A uger can select one of the supported presets using the SeleetPreset() action. This causes the device to set itgelf
to alJknown state as defined associated by the selected preset. ‘The exact definition of each preset is device-
spegific.

For|informational purposes, Section 2.2.2 includes:one possible definition for two vendor-specific actions to
allopv Control Points to dynamically create/destroy name presets. These actions are not part of this service
template, but may be useful for those developers that wish to support this capability.

2.5]3. Controlling the Display of Visual Content

The|Rendering Control Service exposes a number of state variables that allow Control Points to control the
appgarance of visual content.> These include such characteristics as brightness, contrast, color intensity, etc. |n
ordgr to control these characteristics, the Control Point simply invokes the appropriate action. For most of thpse
actipns, the desired setting of the display characteristics is passed in by the Control Point. In most cases, this
pardmeter is a positive number between 0 and some device-specific maximum value. Each incremental valug
(i.e]an increaseor-decrease by one) corresponds to the smallest amount of change supported by the device.

Detprmine the current Brightness setting of the main display:

o\ VInvoke GetBrightness() with an Instance ID of zero.

e A return value of 13 indicates that the display’s Brightness is currently set to 13 “steps” (e.g. 13 device-
specific increments) above the dimmest setting that is supported by the device.

Set the Brightness of the PIP display to the dimmest setting supported by the device :

e Invoke SetBrightness() with the PIP’s InstancelD and a Brightness setting of 0.

2.5.4. Controlling Audio Content

The Rendering Control Service exposes a set of state variables that can be used to control the audio output of a
device. These include various characteristics such as volume, mute, and loudness. However, unlike most visual
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content, audio content is typically composed of one or more channels (e.g. a left and right channel). The
Rendering Control service allows Control Points to control each of these channels independently or as a whole.
In order to accomplish this, it is necessary for the Control Point to identify the channel that is to be controlled.
This is accomplished via the ‘Channel’ parameter included in each action that is associated with the audio
portion of an input stream. Each channel is uniquely named as described in Section 2.2.19. The “master”
channel allows a Control Point to control the “composite” (post-mixed) audio content as a whole.

When controlling the volume of a particular channel, Control Points can choose between two different
representations of the volume setting. One representation uses the Volume state variable and the other
representation uses the VolumeDB state variable. As described in Sections 2.2.16 and 2.2.17, the Volume state
variable represents olume as a r‘nnﬁgnmm setof “pnqifinnc” numbered from 0 to some dey i{‘P—Ql’\P(‘iﬁ(‘
maximum, and the VolumeDB state variable represents volume in units of 1/256 of a decibel (dB). Two pair|of
actipns (one pair for each representation) are provided to get and set the volume of a channel.

Set the volume of the audio content (as a whole) to the quietest (non-silent) setting:

e Invoke the SetVolume() action with the Channel parameter set to ‘Master’ and the DesiredVolume
parameter set to 1.

Set the volume of the audio content (as a whole) 20 ‘notches/steps’ higher than'the current setting

e Invoke the GetVolume() action with the Channel parameter set to’ ‘Master’. As a result of the previgus
example, the CurrentVolume out parameter returns a value of J-ifidicating that the audio content is
being rendered at volume position 1 i.e. the quietest non-silence setting supported by the device.

e Invoke the SetVolume() action with the Channel parameter set to “Master” and the DesiredVolume
parameter set to 21 (1 +20). This corresponds to the'20" quietest setting supported by the device.

Set the volume of the Center channel 5dB higher than _the “Master” channel:

e Invoke the GetVolumeDB() action with tlie Channel parameter set to ‘Master’. In this example, the
CurrentVolume out parameter returns avalue of -2560 (increments of 1/256dB), which indicates thalt
the audio content is being rendered:at’10dB. In this example, -10dB corresponds to volume positioh 21
as set in the previous example.

Note: The correlation between the Volume and VolumeDB (i.e. ‘position” settings and dB values) will
vary from device to deyiee.“Additionally, for any given device, the relationship between Volume and
VolumeDB may not be.consistent throughout the range of valid values.

e Invoke the SetYelumeDB() action with the Channel parameter set to “CF” (for the Center Front
channel) andthe-DesiredVolume parameter set to -1280 (-2560+1280 increments of 1/256dB), whic
corresponds to’-5dB (-10+5).

=

Doyble the velume of the entire audio content:

(Note: Increasing the volume by 6dB doubles the volume level.)

o " "Invoke the GetVolumeDB() action with the Channel parameter set to ‘Master’. Based on the previolis
example, the CurrentVolume out parameter returned a -1280 (increments of 1/256 dB), which indicates
that the volume level is at -5dB.

e Invoke the SetVolumeDB() action with the Channel parameter set to “Master” (and the DesiredVolume
parameter set to 256 (-1280+1536increments of 1/256dB), which corresponds to 1dB (-5+6).
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3. XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
<name>ListPresets</name>
<argumentLists> QD
<argument> Q
<name>InstanceID</name> (ﬁp
<direction>in</direction> h{b.

<rglatedStateVariable>A ARG TYPE InstanceID</relatedStateVariaﬁké>
</argument> b"\
<argument> (b
<name>CurrentPresetNameList</name> (fb
<direction>out</direction>
<relatedStateVariable>PresetNameList</re1q<b tatevVariable>

</argument> YVV
</argumentList> %O
</action> S\\
<action> @)

<name>SelectPreset</name> Q
<argumentList> QQ
<argument> \
<name>InstanceID</name> g§>
<direction>£g</direction>Qb

<rglatedStateVariable>A ARG TYPEQEHStanceID</relatedStateVariab1e>

</argument> ‘<z>
<argument> \X

<name>PresetName\giame>

<direction>in<€#§rection>
N
<relatedStateVariableCh ARG TYPE PresetName</relatedStateVariable>
< /argument§ ‘
</argumen5€; >

</action>

<action> N
<name> rightness</name>

<a mentList>

rgument>
<ZS> <name>InstanceID</name>

<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>
<argument>
<name>CurrentBrightness</name>
<direction>out</direction>
<relatedStateVariable>Brightness</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetBrightness</name>

<argumentList>

<argument>
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<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>
<argument>
<name>DesiredBrightness</name>
<direction>in</direction>
<relatedStateVariable>Brightness</relatedStateVariable>
</argument>

</argumentList>
</action>
<action> Q§3
<name>GetContrast</name> (19
<argumentList> Q)'
<argument> N
<name>InstancelID</name> (tf
<direction>in</direction> tx g

<rglatedStateVariable>A ARG TYPE InstanceID</relatedStandQBriab1e>

</argument>
<argument>
“hamec \4

<names>CurrentContrast</names
<direction>out</direction>
<relatedStateVariable>Contrast</relat tateVariable>

</argumenF> é}
</argumentList> Q
</action> <D
<action> \Q
<name>SetContrast</name> g§>

<argumentList> 1%
<argument> §$>

<name>InstanceID</name

<direction>£g</direc%a n>

<rglatedStateVariable>A AngrYPE InstancelID</relatedStateVariable>
</argument>

<argument> %
<name>Des1i ontrast</name>

<directi >Eg</d1rectlon>
<relat;§§$ateVariable>Contrast</relatedStateVariable>
</§£EE¥§%£>
</argumentList>
</action>®

<acti

etSharpness</name>
rgumentList>

\Q/ <argument>

<hames>InstancellD</names>
<direction>in</directions>

<relatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>
</argument>
<argument>
<name>CurrentSharpness</name>
<directions>out</direction>
<relatedStateVariable>Sharpness</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetSharpness</name>
<argumentLists>
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<argument>

<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>

</argument>
<argument>

<name>DesiredSharpness</name>
<direction>in</direction>
<relatedStateVariable>Sharpness</relatedStateVariable>
</argument>
WJ gumentList>

</action> ng

<action> CB

<name>GetRedVideoGain</name> Ng;]/

<argumentList>
<argument> (tf

4
<name>InstanceID</name> bx
<direction>in</directions> Cgb

<r¢glatedStateVariable>A ARG TYPE InstanceID</relatedstaggVariable>
</argument> Q/\J
<argument> Q}
<names>CurrentRedVideoGain</name> ()
<direction>out</direction> '<?)
<relatedStateVariable>RedVideoGain<(§elatedStateVariable>

</argument>

</argumentList> <D
</action> \Q
<action> g§>
<name>SetRedVideoGain</name>
<argumentList> (§b
<argument> =
<name>InstanceID</na 49
<direction>£g</dired§i0n>

O
<rgdlatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>
</argument> {gJ‘
<argument> ()
<name>Deq¢bedRedVideoGain</name>
<direc §§ﬁ>£g</direction>
<relatedStateVariable>RedVideoGain</relatedStateVariable>

</argument >
</argg§§ntList>

é>GetGreenVideoGain</name>

argumentList>

<argumencs
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>
<argument>
<name>CurrentGreenVideoGain</name>
<direction>out</direction>
<relatedStateVariable>GreenVideoGain</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetGreenVideoGain</name>
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<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</directions>

<relatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>

</argument>

<argument>
<name>DesiredGreenVideoGain</names>
<direction>in</direction>
<relatedStateVariable>GreenVideoGain</relatedStateVariable>

<I{

</argument >

</argumentList>

</action> (19

<action> h{b’

<name>GetBlueVideoGain</name>
<argumentList> (tf
<argument> N’
<name>InstanceID</name> Q§x
<direction>in</direction> (ﬁb

latedStateVariable>A ARG TYPE InstancelID</related8tateVariablex

<I{

</argument> \\V
<argument> ()
<names>CurrentBlueVideoGain</name> '<?)
<direction>out</direction> k\
<re1atedStateVariable>BlueVideoGa€n</relatedStateVariable>
</argument> N
</argumentList> \52
</action> g§>
<action>
<name>SetBlueVideoGain</name>ngb
<argumentLists> 4&
<argument> .
<names>InstanceID</ e>

<direction>in</difkéction>

1atedStateVariab1e;ﬁS§RG TYPE InstanceID</relatedStateVariable>

</argument>

<argument> .
<namea9§§gredBlueVideoGain</name>
<dir£¥¥gon>£g</direction>
<relatedStateVariable>BlueVideoGain</relatedStateVariable>

< /Qj&_&fnent>
</ mentList>

me>GetRedVideoBlackLevel</name>

- <argumencList>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>

</argument>

<argument>
<name>CurrentRedVideoBlackLevel</name>
<direction>out</direction>

<relatedStateVariable>RedVideoBlackLevel</relatedStateVariable>

</argument>
</argumentList>
</action>
<action>
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<name>SetRedVideoBlackLevel</name>
<argumentList>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>
</argument>
<argument>
<name>DesiredRedVideoBlackLevel</names>
<direction>in</direction>
<relatedStateVariable>RedVideoBlackLevel</relatedStateVariable>
</argument> Q§g3

</argumentList> (L

-

</action>
rr— N

<action>
<name>GetGreenVideoBlackLevel</names> (tf
<argumentList> N’
<argument> Q;*
<name>InstanceID</name> cb
<direction>in</direction> (:;1’

<rglatedStateVariable>A ARG TYPE InstanceID</re1a§g§S atevVariable>
</argument> (A
<argument> \%
<name>CurrentGreenVideoBlackLevel</Esme>
<direction>out</direction>
<relatedStateVariable>GreenVid¢éE)ackLevel</relatedStateVariab1e>
</argument> X

</argumentList> 5\\)\'\
%

</action>
<action> Y}
<name>SetGreenVideoBlackLeveé??name>
<argumentLists> .
<argument> Qsa
<name>InstanceID<{hame>

<direction>£g<éﬁirection>

a\
<re1atedStateVariab1e£é ARG TYPE InstanceID</relatedStateVariable>

</argumentx_ -
<argume \Q
<namg>§§siredGreenVideoBlackLevel</name>
<di ét%ion>ig</direction>
zg» atedStateVariable>GreenVideoBlackLevel</relatedStateVariablle>

gument>
< umentList>
/gg ion>

tion>
<name>GetBluevideoBlacKkLevel</name>
<argumentLists>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>

</argument>
<argument>

<names>CurrentBlueVideoBlackLevel</names>
<direction>out</direction>
<relatedStateVariable>BlueVideoBlackLevel</relatedStateVariable>

</argument>
</argumentList>

</action>
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<action>
<name>SetBlueVideoBlackLevel</name>
<argumentLists>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>
<argument>
<name>DesiredBlueVideoBlackLevel</name>
<direction>in</direction>
4relatedStateVariable>BlueVideoBlackLevel</relatedStateVariable> Q§b

</argument> (19

</argumentList> Qj.
</action> N
<action> (t{

<name>GetColorTemperature</name> N(

<argumentLists> b*
8Igumenthist cb(b

<argument> q/
<name>InstanceID</name> ()
<direction>in</direction> \Q/

<rglatedStateVariable>A ARG TYPE InstanceID</relpsghStateVariab1e>
</argument> KSS)
S)

<argument>

<name>CurrentColorTemperature</nafe>
<directions>out</directions>
<relatedStateVariable>ColorTemperature</relatedStatevVariable>
</argument> <S>
</argumentList> Q;\
</action> §$>

<action>

<name>SetColorTemperature<(B me>
<argumentList> R\

<argument > X§>

<name>Instancefbs/name>

"

<direction>in</direction>

<rdlatedStateVariables>A ARG TYPE InstanceID</relatedStateVariable>

<namesDesiredColorTemperature</names

i% ection>in</direction>
elatedStateVariable>ColorTemperature</relatedStateVariable>

argument>
rgumentList>

ction>
<action>
<name>GetHorizontalKeystone</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</directions>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>
<argument>
<name>CurrentHorizontalKeystone</name>
<directions>out</direction>
<relatedStateVariable>HorizontalKeystone</relatedStateVariable>

</argument>

</argumentList>
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</action>
<action>
<name>SetHorizontalKeystone</name>
<argumentLists>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument>

<argument>
<name>DesiredHorizontalKeystone</name> QD
<direction>in</directions>

<re1atedStateVar1ab1e>Hor1zontalKeystone</relatedStateVar;&Bﬂe>
</argument>

-V
</argumentList> "{b
</action>

rb/
<action> N/
<name>GetVérticalKeystone</name> Q§x
<argumentLists> rﬁb
<argument>
<name>InstancelID</name> \Q/
\

<direction>in</direction>

<rglatedStateVariable>A ARG TYPE InstanceID</rplg?edStateVarlab1e>

</argument> Q)
<argument>

<name>CurrentVérticalKeystone<é?§ﬁg>

<directions>out</directions>
<re1atedStateVariab1e>Vértqg;SKeystone</relatedStateVariab1e>
</argument> NY

</argumentList> (§b
</action> \'

<action> Q)$
<name>SetVértlcalKeystoneS}name>
<argumentList> XS)
<argument>
<name>Instagg§;D</name>
<d1rectlon?gg</d1rect10n>

<relatedStateVan&§§?e>A ARG TYPE InstancelID</relatedStateVariablex
d%@&
<arg t>
§§e>DesiredverticalKeystone</name>
girection>£g</direction>

<relatedStateVariable>VerticalKeystone</relatedStateVariable>
()</argument>
<Zk/argumentList>
</actions
<action>
<name>GetMute</name>
<argumentList>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>
</argument>

<argument>
<name>Channel</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE Channel</relatedStateVariable>
</argument>
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<I{

<argument>
<name>CurrentMute</name>
<directions>out</direction>

<relatedStateVariable>Mute</relatedStateVariable>
</argument>

</argumentList>
</action>

<action>
<names>SetMute</name>
<argumentLists>
<argument>
<name>InstancelD</name>
<direction>in</direction> Q§b

latedStateVariable>A ARG TYPE InstanceID</relatedStateVariable ;1'

<Iq

</argument> “:b

<argument> (tf
<name>Channel</name> g
<d1rectlon>1n</d1rectlon> bx
<relatedStateVariable>A ARG TYPE Channel</re1q&£§ tateVariable>

</argument>

<argument> \Q/

\

<name>DesiredMute</name>
<direction>in</direction> ()
<re1atedStateVariab1e>Mute</re1atedSpé%éVariable>
</argument>
</argumentList>

</action> QQQ

<action>
<name>GetVolume</name>
<argumentList>

<argument> xﬁb
B\
<name>InstanceID</name

<direction>£g</direc%a n>

latedStatevVariable>A AngrYPE InstancelID</relatedStateVariable>

</argument> \jr
<argument> {b

<name>Chann€b</name>

<directi >Eg</d1rectlon>

<relatE§§$ateVariable>A ARG TYPE Channel</relatedStateVariable3
d%@&
<arg§ t>

zg e>CurrentVolume</name>

irectionsout</direction>

<relatedStateVariable>Volume</relatedStateVariable>
()</argument>
<Zk/argumentList>

</actlion>

<action>
<name>SetVolume</name>

<argumentList>
<argument>
<name>InstanceID</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE InstancelID</relatedStateVariable>

</argument>

<argument>
<name>Channel</name>
<direction>in</direction>

<relatedStateVariable>A ARG TYPE Channel</relatedStateVariable>
</argument>
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