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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 9-13: Imaging Device Control Protocol —
Scan Service

FORFWORD

9)

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission)),form
the specialized system for worldwide standardization. National bodies that are members of 1SO,er IEC
participate in the development of International Standards. Their preparation is entrusted to\ technical
committees; any ISO and IEC member body interested in the subject dealt with may parficipate in this
preparatory work. International governmental and non-governmental organizations liaising with 1SO and IEC
also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC
1. Draft International Standards adopted by the joint technical committee are circulated to national bodies for
voting. Publication as an International Standard requires approval by at least/76_% of the national bodies
casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters_express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each teehnical committee has representation
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted
by IEC and ISO member bodies in that sense. While all réasenhable efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is ascurate, IEC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation.by~any end user.

In order to promote international uniformity, IEC and 48O member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum®extent possible in their national and regional publications.
Any divergence between any ISO/IEC publicationtand the corresponding national or regional publication should
be clearly indicated in the latter.

ISO and IEC provide no marking procedufe) to indicate their approval and cannot be rendered responsible for
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
experts and members of their technical committees and IEC or ISO member bodies for any personal injury,
property damage or other.damage of any nature whatsoever, whether direct or indirect, or for costs (including
legal fees) and expenses’arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or
any other IEC, ISO(or\ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable\fer the correct application of this publication.

IEC and ISQ-draw attention to the fact that it is claimed that compliance with this document may involve the use of
patents a$ indicated below.

ISO, and*IEC take no position concerning the evidence, validity and scope of the putative patent rights. The holders
of’the'putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
The statements of Ihe Nolders of the putative patent rgnis are registered with 1EC and 150.

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

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

NXP B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:
NXP B.V. (NL)
High Tech campus 60
NL — 56656 AG Eindhoven
Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
Information 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 itchas patent applications or granted patents as listed
below:

5 956 487 / US; 6 170 007 / US; 6 139 177 /[ US; 6 529 936 / US; 6 470 339 / US; 6 571 388 / US; 6 205
466 / US

Information may be obtained from:

Hewlett Packard Company
1501 Page Mill Road
USA — Palo Alto, CA 94304

Samsung Electronics Co. Ltd. has\informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

Digital Media-Business, Samsung Electronics Co. Ltd.
416 Maetan<3.Dong, Yeongtang-Gu,
KR — Suwen City 443-742

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights
other than-those identified above. IEC and ISO shall not be held responsible for identifying any or all such patent
rights.

ISQ/IEC 29341-9-13 was prepared by UPnP Implementers Corporation and adopted, under the PAS procedure, by

joint technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of
ISO and IEC

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.



https://standardsiso.com/api/?name=acd54e29d203ff031eb8ec25d435bcc0

29341-9-13 © ISO/IEC:2008(E) -7-

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:

HPeD D

Tkl
or T ooctumentTite

UPnP Device Architecture 1.0

UPNP Basic:1 Device

UPnP AV Architecture:1

UPNnP 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

UPnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedulé:? Service
UPnP TemperatureSensor:1Service

UPnP TemperatureSetpoint:1 Service
UPNnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight/1"Device

UPnP DimmableLight:1 Device

UPNP Dimming:1 Service

UPNP SwitehPower:1 Service

UPnP InternetGatewayDevice:1 Device
UPNP LANDevice:1 Device
UPNPYWANDevice:1 Device

WUPRP WANConnectionDevice:1 Device
UPnP WLANAccessPointDevice:1 Device
UPnP LANHostConfigManagement:1 Service
UPnP Layer3Forwarding:1 Service

UPnNP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlinterfaceConfig:1 Service
UPnP WANDSLLinkConfig:1 Service

UPnP WANEthernetLinkConfig:1 Service

! AALADLL

1ICOUEC- 920244 Dok
TOOUNMCCZI9%9 T rart

ISO/IEC 29341-1
ISO/IEC 29341-2
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 293414-3
ISO/IEC 29341+4-4
ISO/IEC 29341%4-10
ISO/IEC29341-4-11
ISO/IE€29341-4-12
ISO/IEC 29341-4-13
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
ISO/IEC 29341-8-17

Ao 00044 o 40

Ty Do " 4O :
OT 1 vvAINTT CONMMEeCToT. T SCTrvIicT

UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP 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

e
TSONMCC ZI90% -0~ 10

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
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UPnP Document Title

UPnP QosDevice:2 Service

UPNP QosManager:2 Service

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

UPnP RemoteUIServer:1 Service

UPNP DeviceSecurity:1 Service
IIPnP Qnmlrify(‘nnenln-1 Senvice.

29341-9-13 © ISO/IEC:2008(E)

ISO/IEC 29341 Part

ISO/IEC 29341-11-10
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/EC 29341-13-11
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1 Overview and Scope

This service definition is compliant with the UPnP Device Architecture version 1.0.

The Scan service represents the scan functionality of a scanner device. A control point may use this service to
initiate a scan operation and receive images that represent the document in the scanner. The control point may
pull the images using HTTP/GETs from the Destination URL or the service map push the images using
HTTP/POSTs. The service has the following basic functional areas:

Operation Functionality

The StartScan, Start, Stop, Abort and SetConfiguration actions are used to control the action of the scan service.

Status Functionality

The GetConfiguration, GetSidelnformation, GetDestination and GetState actions are used to quety the current
state of the scan service.

This service template does not address:

o  Faxing or Copying
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2 Service Modeling Definitions

2.1 ServiceType

29341-9-13 © ISO/IEC:2008(E)

A service that is compliant with this template is identified with the following service type: urn:schemas-upnp-

org:service:Scan: |

2.2 State Variables

Table 1: State Variables

Variable Name

Allowed

Value®

Default
Value?

Eng.
Units

[332}

JobName R string [device-setting
I
FailureCode R string [No Error | No Error
Jammed |
Timeout
Reached.]
ErredTimeout
Reached |
Destination
Not Reachable]
State R string [Idle | Reserved | Idle
| NotReady |
Pending |
Scanning |
Finishing |
Erred]
StateReason R string
ImageFormat R string [device-setting | image/jpe
| image/jpeg] g
CompressionFactor R i4 -1-100 100 n/a
ImageType R string [device-setting | Mixed
| Mixed]
ColorType R string [device-setting | Color
| Color | Mono]
BitDepth R string [device-setting | 8 bits
8]
ColorSpace R string [device-setting | SRGB n/a
| SRGB]
UseFeeder R string [device-setting] | 0 (false) n/a
BaseName R string [device-setting | buffer
[ R o2 |
Houffer}
AppendSideNumber R string [device- 0 (false) n/a
setting|0]
SideCount R i4 [-1-1] 0 n/a
SideNumber R i4 n/a
Destination R string
Timeout R i4 [-110] seconds
ErrorTimeout R 4 vendor seconds
unique
Resolution R string [device-setting] Pixels
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Variable Name Req.or Data Allowed Default Eng.
Opt.1 Type Value? Value? Units
Per Inch
ScanLength R i4 0 — vendor- 0 milli-
defined inches
DevicelD R string n/a
HeightLimit R i4 milli-
inches
WidthLimit R i4 milli-
inches
XValueLimit R 4 -1-vendor- vendor- milliz
defined defined inches
Y ValueLimit R i4 -1-vendor- vendor- milli-
defined defined inches
RegistrationID R ui4
JobID R ui4 1 — vendor-
defined
DestinationID R ui4 0
"R = Required, O = Optional, X = Non-standard.

No Error,

2.2.1 JobName

This string allows the client to give the job a uniquehame. This is informational only. It can be used to identify
the client or the purpose of the job. If the value is'set to device-setting in the SetConfiguration or StartScan
actions, then the value should not be changed:

2.2.2 FailureCode

Table 1.1: allowedValuelL.ist for FailureCode

Value Req. or Opt.

Jammed

Timeout Reached

ErredTimeout Reached

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

A Failure Code indicates a failtite; or error, that does not occur as an immediate result of an action and cannot be
reported as part of the action response. Error Codes that occur during the execution of an action are not listed as
allowed values of the FailureCode unless they can occur outside of the boundary of the action.

Destination not Reachable

... (Vendor specific error codes)

O|lR Pl »R ~ =
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2.2.3 State
The current state of the scanner. The states are defined as follows:
e Idle — The scanner is not active

e  Reserved — The scanner is reserved for use by a specific control point that has the correct RegistrationID.
The RegistrationID value came from the External Activity service.

e NotReady — The scanning is getting ready to scan.

e  Pending - The scanner is currently processing a Scan job. It is waiting for client interaction (start action) or

Teeder interaction (loaded state) to complete
o Scanning — The scanner is currently scanning an image to the destination

o  Finishing — The scanner has completed scanning all available sides and is waiting for the transfer of images to
complete

o  Erred — An error occurred during a scan operation. The scan service is waiting for the client tolagknowledge
the error by sending an Abort action.

2.2.4 StateReason

The StateReason string is used to augment the information given by the current state?, This is especially helpful
when in the NotReady state. In this case, the vendor should put information in this vatiable that tells the client
what is going on (i.e. Calibrating, Warming Up, etc.).

2.2.5 ImageFormat

The format of the image to be returned. The list of allowed values’may be a subset or superset of the given
values. To send images to a printer, the application/vnd.pwg-xhtml-print format MUST be used with JPEG
images embedded in an application/vnd.pwg-multiplexed doetment. See Using XHTML-Print To Send An
Image Directly To A Printer on page 37 for more information about using the XHTML image type. If the value
is set to device-setting in the SetConfiguration or StartScan actions, then the value should not be changed.

NOTE: the ImageFormat value “application/vnd.pwg-xhtml-print+xml” exceeds the recommended maximum
length of 31 characters for elements of an allowedValueList. A truncated version (application/vnd.pwg-xhtml-
print) is used so that it will fit within that length.

Table 1.2: allowedValueList for ImageFormat

Value Req. or Opt. Filename Suffix
device-setting R
image/jpeg R jpg
application/vnd.pwg-xhtmlprint (Scan-to-Print) O xml
... (vendor defined) (0)

2.2.6 CompressionFactor

The measSure of compression for compressed image formats. If the value is set to —1 (device-setting) in the
SetCenfiguration or StartScan actions, then the value should not be changed.

2-2.7 ImageTvpe
gelype

The type of image to be scanned. If the value is set to device-setting in the SetConfiguration or StartScan
actions, then the value should not be changed.
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Table 1.3: allowedValueList for ImageType

Value Req. or Opt.

device-setting
Mixed

Photo

Text

C|o|o| R~

Graphics

2.2.8 Color Type and BitDepth

The type of the pixel used to represent the image is very dependent upon the ImageFormat. ColorTyped@nd
BitDepth are used to describe the basic shape of the pixels. ColorType is used to describe whether the image is
monochrome, color, or some sort of extended multi-plane pixel. The BitDepth value is used to desctibe the size
of each part of a pixel. Since JPEG is the only required image format, the values for JPEG areigiven here. If
vendors support additional image formats, then they should extend the allowed values to desctibe their formats
(i.e. PNG-RGB-ALPHA, etc.).

Table 1.4: allowedValueList for ColorType

Value Req. or Opt.

device-setting R
Color o
Mono (0]

Note: Either Color or Mono should be given as an allowed valu¢. Both are allowed, but at least one of them is
required. The allowed value list can be extended or a subset@fthe list given here.

Table 1.5: allowedValueList for BitDepth

Value Req. or Opt.

device-setting R
8 R
12 (0]

The allowed value list may be extended as required.

2.2.8.1 Common Pixel Description Values
The following examples show how to describe most JPEG variations:

Table 1.6: Common Pixel Description Values

Description ColorType BitDepth
8-bit'Color JPEG Color 8

8:Bit Gray Mono 8

12-bit Color Color 12

PNG RGB with Alpha PNG-RGB-ALPHA | 8
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2.2.9 ColorSpace

The color space used to describe color images. This value is only valid if the ColorType value is Color. The
allowed values may be a superset of the given values. If the value is set to device-setting in the SetConfiguration
or StartScan actions, then the value should not be changed.

Table 1.7: allowedValueList for ColorSpace

Value Req. or Opt.

device-setting

sRGB (use ITU-BT.601 specification)
YCC
... (vendor defined)

o|o| R

2.2.10 UseFeeder

Indicates where the sheet for the scan should come from. See Relationship between the Scar Service and the
Feeder Service on page 38 for more information on using the feeder. If the value is set to device-setting in the
SetConfiguration or StartScan actions, then the value should not be changed. Either true, (1) or false (0), or both,
must be in the allowed value list. It is up to the vendor to specify which they suppoft/

Table 1.8: allowedValueList for UseFeeder

Value Req. or Opt.
device-setting R
0 (false) (6]
1 (true) (0)
2.2.11 BaseName

The name, or URI, for the scanned image files. Thesvalues “pull-relative” and “pull-absolute” are reserved to
indicate that the image should be buffered and the client should pull the image from the device. In this case, the
Destination variable will contain the Image URL, either relative to the BaseURL or absolute. See BaseName,
SideNumber, AppendSideNumber and Destination on page 37 for more information. If the value is set to device-
setting in the SetConfiguration or StartScan actions, then the value should not be changed.

Table 1.9: allowedValueList for BaseName

Value Req. or Opt.

device-setting

pull-relative

pull-absolute
... (any validdJRY)

o|lm ==

2.2.12:AppendSideNumber

If this‘value is true, then the side number will be appended to the Basename value to create the destination name
(i@ the destination name will change for each side). See BaseName, SideNumber, AppendSideNumber and

Destination on page 37 for more information. If the value 1s set to device-setting 1n the SetContiguration or
StartScan actions, then the value should not be changed.

Table 1.10: allowedValueList for AppendSideNumber

Value Req. or Opt.
device-setting R
0 (false) R

1 (true) O
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2.2.13 SideCount

The total number of sides remaining to be scanned in the current Start or StartScan action. This value is set by
the StartScan and Start actions and decremented with each side scanned. A value of —1 means to scan all
available sheets. A value of 0 means to scan no pages.

Table 1.11: allowedValueRange for SideCount

Value Req. or Opt.
Minimum -1 R
Maximum VendorUnique (>=1) R
Step 1 R
2.2.14 SideNumber

The side-number for the current scanning session. The value is reset to 1 each time that the state*enters /dle.
This value is intended to indicate the capacity of a Feeder or other part of the scanner. It is not\dn error for the
SideNumber to reach or exceed the maximum value. Instead, the value should simply wrap-around to the
minimum value. — Read-Only

Table 1.12: allowedValuelL.ist for SideNumber

Value Req. or Opt.
Minimum 0 R
Maximum VendorUnique R
Step 1 R
2.2.15 Destination

The URL that the client should get. Otherwise, this is the.name of the location where the device will put the
image. This value is generated by the scanner servicg:and cannot be set. See BaseName, SideNumber,
AppendSideNumber and Destination on page 37 fof“more information.

2.2.16 Resolution

The resolution of the image in pixelsperinch. The allowed values must be specified by the vendor.

Table 1.13: allowedValueList for Resolution

Value Req. or Opt.
device-setting R
Vendor Unique R

2.2.17 ScanLength

The Scankength variable indicates the total length scanned, in milli-inches, on the current page. This value will
be reset'to 0 at the beginning of each sheet and will increase as the scan progresses. This variable is intended to
setve as a progress indicator. If the control point knows the length of the sheet, then it can indicate progress in
percentages. If a vendor does not support this type if indication, then this value should not change

Table 1.14: allowedValueRange for ScanLength

Value Req. or Opt.
Minimum 0 R
Maximum HeightLimit maximum R
value

Step 1 R
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2.2.18 DevicelD

The value of this variable MUST exactly match the IEEE 1284-2000 Device ID string, except the length field
MUST not be specified.. The value is assigned by the Scanner vendor and MUST NOT be localized by the Scan
Service.

The IEEE 1284-2000 Device ID is a length field followed by a case-sensitive string of ASCII characters defining
peripheral characteristics and/or capabilities. For the purposes of this specification, the length bytes MUST
NOT be included. The Device ID sequence is composed of a series of keys and values of the form:

key: value {,value} repeated for each key

As indicated, each key will have one value, and MAY have more than one value. The minimum necessary keys
(case-sensitive) are MANUFACTURER, COMMAND SET, and MODEL. (These keys MAY be abbreviated as
MFG, CMD, and MDL respectively.) Each implementation MUST supply these three keys and possibly
additional ones as well. Each key (and each value) is a string of characters. Any characters except colon)(:),
comma (,), and semi-colon (;) MAY be included as part of the key (or value) string. Any leading orrailing white
space (SPACE[x'20'], TAB[x'09'], VTAB[x'0B'], CR[x'0D'], NL[x'0A'], or FF[x'0C']) in the string-is ignored
by the parsing program (but is still counted as part of the overall length of the sequence).

An example ID String, showing optional comment and active command set keys and their.associated values (the
text is actually all on one line):

MANUFACTURER:ACME Manufacturing;
COMMAND SET :XHTML-Print+xml;
MODEL: Scanner 9;

COMMENT :Anything you like;

ACTIVE COMMAND SET:JPEG;

(See IEEE 1284-2000 clause 7.6)

Note: One of the purposes of the Deviceld variable isito select a scanner driver for those UCPs that need a
scanner driver. The values of the COMMAND SEF-key are interpreted by the scanner driver provided by the
vendor and so are vendor-defined, rather than-being standardized.

2.2.19 HeightLimit, WidthLimit, XValueLimit, YValueLimit

The HeightLimit, WidthLimit, XValueLimit, and Y ValueLimit values are placeholders. Their values should be
ignored. The allowedValueRanges in the Service Control Protocol Document (SCPD) are the values of interest.
Those values should be used to'set limits for the ImageXOffset, ImageY Offset, ImageHeight, and ImageWidth
parameters in the SetConfiguration action.

These values are simply placeholders, or constant values. The intent is to specify the limits of these values in the
SCPD. The actual-values of these variables are not important and should be ignored.

Table 1.15:>allowedValueRange for HeightLimit

Value Req. or Opt.

Mihimum -1 R
Maximum YendorUnique R
Step 1 R

Table 1.16: allowedValueRange for WidthLimit

Value Req. or Opt.

Minimum -1 R

Maximum VendorUnique R
Step 1 R
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Table 1.17: allowedValueRange for XValueLimit

Value Req. or Opt.

Minimum -1 R
Maximum VendorUnique R
Step 1 R

Table 1.18: allowedValueRange for YValueLimit

Value Req. or Opt.

Minimum -1 R
Maximum VendorUnique R
Step 1 R
2.2.20 Timeout

The inner-side timeout. If SideCount is zero, then the scanner will wait Timeout secondsn-the Pending state. If
the timeout expires, then the state will transition to Finishing. If the value is 0, then timeouts are disabled. Ifa
parameter has a value of —1, then the device should not change the value of the timeout:

Table 1.19: allowedValueRange for Timeout

Value Req. or Opt.

Minimum -1 R
Maximum VendorUnique R
Step 1 R
Default Maximum O
2.2.21 ErrorTimeout

The timeout used to exit the NotReady, Erred, and Finishing states. The scanner will wait ErrorTimeout seconds
in any of these states. If the timeout expires, then the state will change from NotReady or Finishing to Erred, or
from Erred to Idle. The value of this timeout is vendor unique and cannot be changed by the control point.

2.2.22 RegistrationlD

The Registration]D is a placehglder variable that is used to describe the RegistrationID argument from the
StartScan action. This value‘istised to control the interaction between the Scanner service and the

External Activity service.. [fthe current RegistrationID value is 0, then any value should be accepted and sent to
the External Activity sefvice. If the current RegistrationID value is not 0, then only that value can be accepted.
Any other value will'cause an error. The RegistrationID value can be used to control the interactions in two
ways.

e  ExternalActivity Initiated Operation — The user presses a button associated with the scanner and the
External Activity service sets the required RegistrationID value using an unspecified internal mechanism.
This reserves the scanner for use by a control point that can supply the required RegistrationID value. The
reservation will last until a StartScan action is received with the required RegistrationID value or until a
Timeout occurs. If a timeout occurs, then the required RegistrationID value will be set back to 0

Control Point Initiated Operation — The user indicates that it wishes to perform a scan. The control point sends a

StartScan operation with a valid RegistrationID value and typically with UseFeeder = false and SideCount = 0

(the scanner service will wait in Pending state). The scanner state changes as indicated in

e Figure 2. In addition, the Scanner service forwards the RegistrationID value to the External Activity service
using an unspecified internal mechanism. The ExternalActivity service is expected to indicate the
registration values associated with the ID as far as it is capable. In this case, the user would walk to the
scanner, place the document in the feeder, and press the appropriate button. The control point would see the
activity and send a Start action to allow the scanner to continue its operation. For more information on the
External Activity service behavior, see the External Activity Service Template document.
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2.2.23 JobID

A JobID value is unique for the duration of the current job. It is used as an argument to all actions that change
the state of the scanner to prevent accidental interference by a third party. The initial value is returned from the
StartScan action and must be given in most action argument lists.

2.2.24 DestinationID

The Destination variable is used to indicate where an image should be pulled from or sent to. To prevent all

UCPs trom knowing the Destination value, the DestinationlD value 1s used to indicate that the Destination value
has been changed. This evented value is incremented each time that the Destination variable value is set to a gew
value. The UCP should use the GetDestination action to retrieve the Destination value as needed.
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2.3 Eventing and Moderation

Table 2: Event Moderation

Variable

Name

Evented

Moderated
Event?

Max Event Rate

Logical
Combination

Min Delta per
Event

Determined by N (N) ™ (allowed
Where Rate = ValueRange Step)
(Event)/(N secs)

JobName No

FailureCode Yes No

State Yes No

StateReason No

ImageFormat No

CompressionFa | No

ctor

Imagetype No

ColorType No

BitDepth No

ColorSpace No

UseFeeder No

BaseName No

AppendSideNu | No

mber

SideCount No

SideNumber Yes No

Destination No

Timeout No

ErrorTimeout No

Resolution No

ScanLength Yes Yes 1

DevicelD No

Heightlimit No

WidthLimit No

XValueLimit No

YValueLimit No

Registration]D | No

JobID No

DestinationID Yes No

See section 4.4 of the UPnP Device Architecture document for details regarding event moderation.
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2.4 Action Set

Immediately following this table is detailed information about these actions, including short descriptions of the
actions, the effects of the actions on state variables, and error codes defined by the actions.

Table 3: Actions

Name Req. or Opt.

StartScan

Start

Stop

Abort
SetConfiguration
GetConfiguration
GetSideInformation
GetDestination
GetState

PR R AR NFNRRE
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2.41 (Void) StartScan(RegistrationIDIn, UseFeederin, SideCountin,
JobNameln, Resolutionin, ImageXOffsetin, ImageYOffsetin,
ImageWidthin, ImageHeightin, ImageFormatin, CompressionFactorin,
ImageTypeln, ColorTypeln, BitDepthin, ColorSpaceln, BaseNameln,
AppendSideNumberin, Timeoutin, ActualTimeoutOut, JobIDOut,
ActualWidthOut, ActualHeightOut )

2711 Arguments
Table 4: Arguments for StartScan

Argument Direction RelatedStateVariable
Registration]DIn IN RegistrationID
UseFeederIn IN UseFeeder
SideCountIn IN SideCount
JobNameln IN JobName
Resolutionln IN Resolution
ImageXOffsetln IN XValueLimit
ImageY Offsetln IN YValueLimit
ImageWidthin IN WidthLimit
ImageHeightIn IN HeightLimit
ImageFormatln IN ImageFormat
CompressionFactorln IN CompressionFactor
ImageTypeln IN ImageType
ColorTypeln IN ColorType
BitDepthln IN BitDepth
ColorSpaceln IN ColorSpace
BaseNameln IN BaseName
AppendSideNumberIn IN AppendSideNumber
Timeoutln IN Timeout

Actual TimeoutOut ouT Timeout

JobIDOut OouT JobID
ActualWidthOut ouT WidthLimit
ActualHeightOut ouT HeightLimit

2.4.1.2 ~Effect of Action on State

The RegistrationIDIn value is used to control the interaction between the Scan service and the External Activity
service. If the current RegistrationIDIn value is 0, then any valid value should be accepted and sent to the
External Activity service. If the current RegistrationIDIn value is not 0, then only that value can be accepted.

ATy other value must cause an error. 1he RegistationlDIn value can be used to CONtrol the interactions in two
ways.

e ExternalActivity Initiated Operation — The user presses a button associated with the scanner and the
External Activity service sets the required RegistrationIDIn value using an unspecified internal mechanism.
This reserves the scanner for use by a control point that can supply the required RegistrationIDIn value. The
reservation will last until a StartScan action is received with the required RegistrationIDIn value or until a
Timeout occurs. If a timeout occurs, then the required RegistrationIDIn value will be set back to 0.

Control Point Initiated Operation — The user indicates that it wishes to perform a scan. The control point sends a
StartScan operation with a valid RegistrationIDIn value and typically with UseFeeder = false and SideCount = 0
(the scanner service will wait in Pending state). The scanner state changes as indicated in
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e Figure 2. In addition, the Scan service forwards the RegistrationIDIn value to the External Activity service
using an unspecified internal mechanism. The ExternalActivity service is expected to indicate the
registration values associated with the ID as far as it is capable. In this case, the user would walk to the
scanner, place the document in the feeder, and press the appropriate button. The control point would see the
activity and send a Start action to allow the scanner to continue its operation. For more information on the
External Activity service behavior, see the ExternalActivity Service Template document.

If the RegistrationIDIn value is valid, then the configurations values are set as given and the scan is started (See
section 2.5.12 on page 39 for more information about the RegID). This action can only be executed while the

scanner is in Idle state. If the state is not Idle, then the action will be ignored and an Action Failed (501) error
will be returned. All state variables will be validated before any are changed. If any variable is invalid, then n0
variables will be changed, and an Invalid Arguments (402) error will be returned. If the RegistrationIDIn yalue is
invalid, then the action will be ignored and an Invalid ID error will be returned. See Table 16: CurrentrState vs
Service Actions on page 36for details on the results of this action.

NOTE: The resulting values of ImageXOffsetln, ImageY Offsetln, Image WidthIn and ImageHeighfIn must
combine to fit within the WidthLimit and HeightLimit limits. If the given values do not fit within these limits,
then they will be limited to fit.

The value of ImageXOffsetln + ImageWidthIn must be less than the maximum Widthlimit value. If it is not,
then the ImageWidthIn value will be limited, or clipped. The actual value will be ‘teturned in ActualWidthOut
argument. The value of ImageY OffsetIn + ImageHeightIn must also be less than.the maximum HeightLimit
value. Ifit is not, then the ImageHeightIn value will be limited. The actual TmageHeight value is returned in the
ActualHeightOut argument.

The JobIDOut value returned must be used in all subsequent actions.that change the State of the Scan Service.
The algorithm used to generate a unique JobIDOut value is left to'the vendor. A simple incrementing algorithm
is not recommended because it is too predictable and easy to,defeat.

The Timeoutln value is only advisory. The Scan Serviceanay change the value to an appropriate alternative.
The actual timeout value is returned in the ActualTimeoutOut parameter.

The values of the ImageFormatIn, ColorTypeln, and BitDepthln are related. Not all file formats will support the
same bit depths and color types. If the combination of these three variables are not supported, then an “/nvalid
Image Specification” (714) error will be returnied.

NOTE: The scanner will automatically;set the configuration to default values when the state returns to Id/e.

2.4.1.3 Errors

errorCode  errorDescription Description

501 ActionFailed The Start action can only be performed in the Idle state.

711 Jamimed A sheet has jammed in the scanner or feeder (if present) Clear
the paper path and execute the Stop action.

712 Invalid ID The given ID value is invalid

714 Invalid Image Specification | The combination of ImageFormat, ColorType and BitDepth
are not supported.

2.4.2 (Void) Start(JobIDIn, UseFeederin, SideCountin)

2.4.2.1 Arguments

Table 5: Arguments for Start

Argument Direction RelatedStateVariable
JobIDIn IN JobID
UseFeederln IN UseFeeder

SideCountIn IN SideCount
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2.4.2.2 Effect of Action on State

The UseFeeder, and SideCount variables are set. Initiate the scan of a SideCount sides. A SideCount value of 0
means to scan all available pages. See Table 16: Current State vs Service Actions on page 36 for details on the
results of this action. This action must only be executed while the scanner is in the Pending state. If the state is
not in Pending state, then the action will be ignored and an Action Failed (501) error will be returned. If the
JobIDIn value is invalid, then the action will be ignored and an /nvalid ID error will be returned.Errors

errorCode  errorDescription Description

JGl AbLiUll Fdl‘lUL‘l TIIC SLdlL d.bl.iUll call Ull‘l_y ‘UC | 42 fUllllUd ill L‘llU PClldillg SLALC.

711 Jammed A sheet has jammed in the scanner or feeder (if present) Clear
the paper path and execute the Stop action.

712 Invalid ID The given ID value is invalid

2.4.3 (Void) Stop(JoblIDIn)

2.4.3.1 Arguments
Table 6: Arguments for Stop

Arrg e Pire O eidtedotatievarianie

JobIDIn IN JobID

2.4.3.2 Effect on State

This is used to stop a pending scan operation. Any complete sides that have not been transferred will be
transferred before the state returns to Idle. The state will be setto Finishing. See Table 16: Current State vs
Service Actions on page 36 for more details on this actior/This action must only be executed while the scanner
is not in the Erred state. If the state is Erred, then the action will be ignored and an Action Failed (501) error
will be returned. If the JobIDIn value is invalid, then'the action will be ignored and an Invalid ID error will be
returned.

2.4.3.3 Errors

errorCode errorDescription Description

501 Action Failed The Stop action cannot be performed in the erred state.

711 Jammed A sheet has jammed in the scanner or feeder (if present). Clear
the paper path and execute the Stop action.

712 InvalidID The given ID value is invalid

2.4.4 (Void) Abort(JobIDIn)

2.4.4.1> Arguments

Table 7: Arguments for Abort

Argument Direction RelatedStateVariable
JobIDIn IN JobID
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2.4.4.2 Effect on State

This is used to abort a pending scan operation. The value of State will be set to Idle. All pending data will be
lost. If the UseFeeder variable is true (1) then the current page will be ejected, otherwise no page ejection will
take place. See Table 16: Current State vs Service Actions on page 36 for more details on this action. If the
JobIDIn value is invalid, then the action will be ignored and an Invalid_ID error will be returned.

2.4.4.3 Errors
0 ode errorbe ptio PDe ptio

712 Invalid ID The given ID value is invalid

24.5 (Void) SetConfiguration(JoblIDIn, JobNameln, Resolutionin,
ImageXOffsetin, ImageYOffsetin, ImageWidthin, ImageHeightin,
ImageFormatin, CompressionFactorin, ImageTypeln, ColorTypeln,
BitDepthin, ColorSpaceln, BaseNameln, AppendSideNumberin,
Timeoutln, ActualTimeoutOut, ActualWidthOut, ActualHeightOut)

2.4.5.1 Arguments

Table 8: Arguments for SetConfiguration

Action Specification Direction RelatedStateVariable
JobIDIn IN JobID

JobNameln IN JobName
Resolutionln IN Resolution
ImageXOffsetln IN XValueLimit
ImageY Offsetln N, Y ValueLimit
ImageWidthin IN WidthLimit
ImageHeightIn IN HeightLimit
ImageFormatln IN ImageFormat
CompressionFactorln IN CompressionFactor
ImageTypeln IN ImageType
ColorTypeln IN ColorType
BitDepthln IN BitDepth
ColorSpaceln IN ColorSpace
BaseNameln IN BaseName
AppendSidéNumberln IN AppendSideNumber
Timeouthn IN Timeout

Actual TimeoutOut ouT Timeout
ActualWidthOut ouT WidthLimit
ActualHeightOut ouT HeightLimit
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2.4.5.2 Effect on State

The SetConfiguration action must only be executed when the state value is Pending. If the state is not Pending,
then no variables will be changed and an Action Failed (501) error will be returned. All state variables will be
validated before any are changed. If any variable is invalid, then no variables will be changed, and an Invalid
Arguments (402) error will be returned. If the JobIDIn value is invalid, then the action will be ignored and an
Invalid _ID error will be returned. The state variables will be set as requested if the state is acceptable and the
values are all valid. The order of validation of variables is vendor specific. Table 16: Current State vs Service
Actions on page 36 for more details on this action.

The vatue of Image XOTIsetln + Image W idthln must be [ess than the maximum W idthLimit vatue. 1T it is not,
then the ImageWidthIn value will be limited, or clipped. The actual value will be returned in ActualWidthOut
argument. The value of ImageY Offsetln + ImageHeightIn must also be less than the maximum HeightLimit
value. Ifit is not, then the ImageHeightIn value will be limited. The actual ImageHeight value is returned il the
ActualHeightOut argument.

The Timeoutln value is only advisory. The Scan Service may change the value to an appropriaté-alternative.
The actual timeout value is returned in the ActualTimeoutOut parameter.

The values of the ImageFormatIn, ColorTypeln, and BitDepthln are related. Not all file fopmats will support the
same bit depths and color types. If the combination of these three variables are not supported, then an “/nvalid
Image Specification” (714) error will be returned.

NOTE: The scanner will automatically set the configuration to default values-when the state returns to Id/e.

2.4.5.3 Errors

errorCode  errorDescription Description

501 Action Failed The SetConfiguration action must only be performed in the
Pending state;

712 Invalid ID The given'ID value is invalid

714 Invalid Image Specification | The combination of ImageFormat, ColorType and BitDepth
are-not supported.
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2.4.6 (Void) GetConfiguration(JobNameOut, ResolutionOut, ImageXOffsetOut,
ImageYOffsetOut, ImageWidthOut, ImageHeightOut, ImageFormatOut,
CompressionFactorOut, ImageTypeOut, ColorTypeOut, BitDepthOut,
ColorSpaceOut, BaseNameOut, AppendSideNumberOut, TimeoutOut)

2.4.6.1 Arguments

Table 9: Arguments for GetConfiguration

Argument Direction relatedStateVariable
JobNameOut ouT JobName
ResolutionOut ouT Resolution
ImageXOffsetOut ouT XValueLimit
ImageY OffsetOut ouT Y ValueLimit
ImageWidthOut ouT WidthLimit
ImageHeightOut ouT Heightlsmit
ImageFormatOut ouT ImageFormat
CompressionFactorOut ouT CompressionFactor
ImageTypeOut ouT ImageType
ColorTypeOut ouT ColorType
BitDepthOut ouT BitDepth
ColorSpaceOut ouT ColorSpace
BaseNameOut ouT BaseName
AppendSideNumberOut OUT. AppendSideNumber
TimeoutOut OUT Timeout

2.4.6.2 Effects on State
None.

This action returns the current values‘of all of the state variables for scanning.

2.4.7 (Void) GetSidelnformation(SideNumberOut, SideCountOut,

ScanLengthOut)

2.4.7.1 Arguments

Table 10: Arguments for GetSidelnformation

Action Specification Direction relatedStateVariable
StdeNumberOut ouT SideNumber
SideCoumom OUT SideCoumnt
ScanLengthOut ouT ScanLength

2.4.7.2 Effect on State
None
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2.4.8 (Void) GetDestination( JobIDIn, DestinationOut, DestinationIDOut )

2.4.8.1 Arguments

Table 11: Arguments for GetDestination

Action Specification Direction relatedStateVariable
JobIDIn IN JobID

DestinationOut ouT Destination
DestinationIDOut ouT DestinationID

2.4.8.2 Effect on State

None

The value of the Destination variable is generated based on the values of BaseName, AppendSideNumber, and
SideCount. See BaseName, SideNumber, AppendSideNumber and Destination on page 37-for more details. The
DestinationID value is incremented each time that Destination is changed.

2.4.8.3 Errors
orCode errorDe ptio De ptio
712 Invalid ID The given ID value is inyalid

249 (Void) GetState( StateOut, StateReasonOut, FailureCodeOut )

2.4.9.1 Arguments

Table 12: Arguments for GetState

Action Specification RelatedStateVariable
StateOut ouT State

StateReasonOut OuT StateReason
FailureCodeOut ouT FailureCode

2.4.9.2 Effect on State

None
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2.4.10 Common Error Codes

Table 13: Common Error Codes

errorCode errorDescription Description

401 Invalid Action See UPnP Device Architecture section on Control.
402 Invalid Args See UPnP Device Architecture section on Control.
501 Action Failed See UPnP Device Architecture section on Control.
600 Argument Value Invalid The argument value is invalid.
601 Argument Value Out of An argument value is less than the minimum or more than the
Range maximum value of the allowedValueRange, or is not in the
allowedValueList.
602 Optional Action Not The requested action is optional and is not implemented by the device.
Implemented
603 Out of Memory The device does not have sufficient memory available to complete the
action. This may be a temporary condition; the control point may choose
to retry the unmodified request again later and.jt may succeed if memory
is available.
604 Human Intervention The device has encountered an errop-cendition which it cannot resolve
Proposed Required itself and requires human intervention-such as a reset or power cycle.
See the device display or documentation for further guidance.

For more information regarding Common Error Codes, see section 3-2'0f the UPnP Device Architecture
Document.
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2.5 Theory of Operation

2.5.1 Sheet Size and Image Area

The sheet size is defined by the limits of the XValueLimit, Y ValueLimit, HeightLimit and WidthLimit state
variables. These variables are placeholders that define the minimum and maximum values. It is assumed that the
scanner does not have the capability to sense the sheet size, so no variables are provided to show that

mformation. 1he image area 1S delined Dy the origin ol an image and 1ts size. Table 14: Sheet and Image Area
Dimensions shows the relationships of the X and Y offset values and the width and height of the image. The
image area must fit within the limits of the sheet size. If it does not, then the image area will be clipped toAit.

Table 14: Sheet and Image Area Dimensions

Value Name Relationships Description

MaxXValue XValueLimit The maximum value of the XValuélimit variable
MinXValue XValueLimit The minimum value of the XValueLImit variable
MaxY Value Y ValueLimit The maximum value of{thie'Y ValueLimit variable
MinY Value Y ValueLImit The minimum valde of the Y ValueLimit variable
MaxImageWidth WidthLimit The maximumévalue of the WidthLimit variable.
MinlmageWidth WidthLimit The minimum value of the WidthLimit variable.
MaxImageHeight HeightLimit The maximum value of the HeightLimit variable.
MinlmageHeight HeightLimit The minimum value of the HeightLimit variable
ImageXOffset MinXValue Defines the X offset of the leading-left corner of the

image area shown in
Figure 1. This value must meet the following
constraints:

MinXValue <= ImageXOffset

ImageY Offset MinY Value Defines the Y offset of the leading-left corner of the
image area shown in
Figure 1. This value must meet the following

constraints:
MinY Value <= ImageY Offset
ImageWidth MaxImageWidth, Defines the width of the image area shown in
MinlmageWidth, Figure 1. This value must meet the following

MaxXValue, ImageXOffset | constraints:
ImageWidth >= MinlmageWidth
ImageWidth <= MaxImageWidth
ImageWidth <= MaxXValue - ImageXOffset

ImageHeight MaxImageHeight, Defines the height of the image area shown in

MinlmageHeight, Figure 1. This value must meet the following
MaxY Value, ImageYOffset | constraints:
ImageHeight >= MinImageHeight
ImageHeight <= MaxImageHeight
ImageHeight <= MaxY Value — ImageY Offset
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Figure 1: Sheet-and Image Areas Illustrated

2.5.2 Flow Example: Feeder-less, Button-less Scan Operation with Pull Image

Transfer

The scenario represented in this section involves a scanner without a feeder that is used by a UCP that will pull
the images when they are available. The state transition diagram shown in

Figure 2 below describes the operation of the Scan Service. A client should follow the flow of events below to
perform a scan:

)
2)

3)

The UCP shotld 'subscribe with the Scan Service for events.

The clignt/starts a scanner operation using the StartScan action with bUseFeeder=false (0), SideCount=1,
and BaseName="buffer”. All of the parameters will be validated before any settings are changed. If all are
valid, then the values are set and the scan operation begins. The order of validation is vendor specific. The
state value will change from Idle to Pending (possibly going through the NotReady state in the process).

Once the scanner is in PPnding state it will immediately transition to Qr-mqning state becanse [seFeeder is

4)

5)

6)

false(0) and SideCount=1.

The scanner will generate the Destination value and increment the DestinationID value (which will cause an
event) and start scanning the first sheet. The UCP should perform a GetDestination action to get the URL
for the image and an HTTP/GET operation from the URL to transfer the image. The transfer will probably
be chunked (HTTP v1.1). When the sheet is done, the scanner will decrement SideCount, increment
SideNumber and transition to Pending because SideCount==0.

The UCP should send a Stop action to complete the scan. This will cause the scanner to transition to
Finishing.

When the state gets to Finishing, it will complete any pending transfers and then transition to /dle.
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7)

8)

If the state gets to Erred, then the UCP must execute the Abort action to clear the error and get back to Idle
state.

When the state enters the /dle state, all configurations settings will be set to their default values.

2.5.3 Flow Example: Feeder-less Scan Operation with Pull Image Transfer

The scenario represented in this section involves a scanner without a feeder that is used by a UCP that will pull
the images when they are available. The state transition diagram shown in

Figure 2 below describes the operation of the Scan Service. A client should follow the flow of events below to
perform a scan:

)
2)

3)

4)

5)

6)
7)

8)

The UCP should subscribe with the Scanner and External Activity services for events.

The client starts a scanner operation using the StartScan action with bUseFeeder=false (0), Side€ount=0,
and BaseName="buffer”. All of the parameters will be validated before any settings are changed. If all are
valid, then the values are set and the scan operation begins. The order of validation is vendor specific. The
state value will change from Idle to Pending (possibly going through the NotReady state)in the process).

Once the scanner is in Pending state, the user should place a document in the scanner and press the button.
The button press will be evented to the UCP by the External Activity service. \Fli¢ UCP should scan one
sheet using a Start action with bUseFeeder=false(0) and SideCount=1. SinceUseFeeder is false (0) and
SideCount=1, the scanner will transition to Scanning state.

The scanner will generate the Destination value and increment the’DestinationID value (which will cause an
event) and start scanning the first sheet. The UCP should perform a GetDestination action to get the URL
for the image and an HTTP/GET operation from the URL to tranfer the image. The transfer will probably be
chunked (HTTP v1.1). When the sheet is done, the scannet-will decrement SideCount, increment
SideNumber and transition to Pending because SideCount==0.

If there are more documents to scan, then repeat steps 3 and 4 for each sheet. When there are no more sheets
to scan, the UCP should send a Stop action. Thisswill cause the scanner to transition to Finishing.

When the state gets to Finishing, it will complete any pending transfers and then transition to /dle.

If the state gets to Erred, then the UCP must execute the Abort action to clear the error and get back to Idle
state.

When the state enters the /d/estate, all configurations settings will be set to their default values.

2.5.4 Flow Example: Feeder-less Scan Operation with Push Image Transfer

The scenario represénted in this section involves a scanner without a feeder that is used by a UCP that will push
the images to a given destination when they are available. The state transition diagram shown in

Figure 2 belowy’describes the operation of the Scan Service. A client should follow the flow of events below to
perform a.scan:

)
2)

‘The UCP should subscribe with the Scanner and External Activity services for events.

The client starts a scanner operation using the StartScan action with bUseFeeder=false (0), SideCount=0,

3)

4)

and BasecName— machine:port/path_ (1.e. @ URL), AppendshectNumber—truc (1). All oI the parameters will
be validated before any settings are changed. If all are valid, then the values are set and the scan operation
begins. The order of validation is vendor specific. The state value will change from Idle to Pending
(possibly going through the NotReady state in the process).

Once the scanner is in Pending state, the user should place a document in the scanner and press the button.
The button press will be evented to the UCP by the External Activity service. The UCP should scan one
sheet using a Start action with bUseFeeder=false(0) and SideCount=1. Since UseFeeder is false (0) and
SideCount=1, the scanner will transition to Scanning state.

The scanner will generate the Destination value and increment the DestinationID value (which will cause an
event) and start scanning the first sheet. The destination given by the UCP should be prepared to receive an
image. The scanner will perform an HTTP/POST operation to the URL given in the Destination variable.
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The transfer will probably be chunked (HTTP v1.1). When the sheet is done, the scanner will decrement
SideCount, increment SideNumber and transition to Pending because SideCount==0.

5) If there are more documents to scan, then repeat steps 3 and 4 for each sheet. When there are no more sheets
to scan, the UCP should send a Stop action. This will cause the scanner to transition to Finishing.

6) When the state gets to Finishing, it will complete any pending transfers and then transition to /dle.

7) If the state gets to Erred, then the UCP must execute the Abort action to clear the error and get back to Idle

state

8) When the state enters the Idle state, all configurations settings will be set to their default values.

2.5.5 Flow Example: Scan Operation with Feeder and Pull Image Transfer

The Scan Service is used to operate a scanner device. A scanner device is used to convert a user~supplied
document into a digital image. The following example shows a scenario where a scanner with afeeder is used to
scan multiple pages. The UCP initiates the scan with UseFeeder set to true (1) and pulls alllof'the image data
from the scanner.The state transition diagram shown in

Figure 2 below describes the basic operation of the Scan Service. A client should follow the flow of events
below to perform a pull scan:

1) The UCP should subscribe with the Scan Service for events.

2) Assuming that there are documents in the feeder, the client starts a scanner operation using the StartScan
action with bUseFeeder=true (1), SideCount > 0, BaseName="buffer”. All of the parameters will be
validated before any settings are changed. If all are valid, thén’the values are set and the scan operation
begins. The order of validation is vendor specific. The state.value will change from Idle to Pending
(possibly going through the NotReady state in the process):

3) Once the scanner is in Pending state, it will immediately transition to Scanning state and execute
Feeder.Load() because UseFeeder is true, FeedetiMorePages is true, and SideCount is non-zero.

4) The scanner will generate the Destinationyalue and increment the DestinationID value (which will cause an
event) and start scanning the first sheet. “The UCP should execute the GetDestination action to get the
Destination URL value and an HTTP/GET operation on the URL to transfer the image. The transfer will
probably be chunked (HTTP v1¢1),»When the sheet is done, the scanner will decrement SideCount,
increment SideNumber, and do one of the following:

a) remain in Scanning state\(i.e. Repeat Step 4) if Feeder.MorePages is true (1), and SideCount != 0
b) OR transition to Pending state if:

i) Feeder.MorePages is false (0)

ii) OR SideCount == 0

5) When the state fransitions to Pending, the scanner will:
a) transition immediately to Finishing if Feeder.MorePages is false(0)
b) waditin Pending state if Feeder.MorePages is true(1) until:
1) ) "a Start action is received that sets SideCount > 0 > transition to Scanning
ii) a Stop action is received = transition to Finishing
iii) the timeout elapses = transition to Finishing

0) When the state gets to Finishing, 1t will complete any pending transiers and then transition to /dle.

7) If the state gets to Erred, then the UCP must execute the Abort action to clear the error and get back to I/dle
state.

8) When the state enters the /dle state, all configurations settings will be set to their default values.

2.5.6 Flow Example: Scan Operation with Feeder and Push Image Transfer

The scenario represented in this section involves a scanner with a feeder that is used by a UCP that wants the
images sent when they are available. The state transition diagram shown in

Figure 2 below describes the operation of the Scan Service. A client should follow the flow of events below to
perform a scan:
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1) The UCP should subscribe with the Scan Service for events.

2) The client starts a scanner operation using the StartScan action with bUseFeeder=true (1), SideCount > 0,
and BaseName="machine:port/path” (i.e. a URL), AppendSheetNumber=true(1). All of the parameters will
be validated before any settings are changed. If all are valid, then the values are set and the scan operation
begins. The order of validation is vendor specific. The state value will change from Idle to Pending
(possibly going through the NotReady state in the process).

3) Once the scanner is in Pending state, it will immediately transition to Scanning state and execute

Feedertoad()because Useteeder 15 true; Feeder-vorePages Tstrue; amd-SideCout TS TIon=ze10-

4) The scanner will generate the Destination value and increment the DestinationID value (which will cause-an
event) and start scanning the first sheet. The UCP should be prepared to receive an image. The scannepwill
perform an HTTP/POST operation to the URL given in the Destination variable. The transfer will probably
be chunked (HTTP v1.1). When the sheet is done, the scanner will decrement SideCount, increment
SideNumber and do one of the following:

a) remain in Scanning state (i.e. Repeat Step 4) if Feeder.MorePages is true (1), and Side@€ount != 0
b) OR transition to Pending state if:

i) Feeder.MorePages is false (0)

ii) OR SideCount ==

5) When the state transitions to Pending, the scanner will:
a) transition immediately to Finishing if Feeder.MorePages is false(0)
b) wait in Pending state if Feeder.MorePages is true(1) until:
i) a Start action is received that sets SideCount > 0 = transition to Scanning
il) a Stop action is received = transition to Finishing
iii) the timeout elapses = transition to Finishing

6) When the state gets to Finishing, it will complete any pending transfers and then transition to /dle.

7) If the state gets to Erred, then the UCP must execute'the Abort action to clear the error and get back to Idle
state.

8) When the state enters the /dle state, all configurations settings will be set to their default values.

2.5.7 Scanner Timeouts and Feeder Interactions
There are two defined timeouts for scanning operations. These are:

1. NotReady state Timeout (ErredTimeout variable) — the maximum time that the scanner can spend in the
NotReady state.

2. General Time6ut)(Timeout variable) — the maximum time that the scanner can spend in the Scanning
state and/ox the Pending state without leaving the Pending state (i.e. starting a new sheet). The general
timeout-also limits the lifetime of a RegID value while the state is /dle.

2.5.7.1 ~Error Timeout

The erronrtimeout occurs when the scanner spends too much time (more than ErrorTimeout seconds) in the
NotReady, Erred, or Finishing state. When this occurs, the FailureCode variable will be set to Error Timeout
Reached and the state will be set from NotReady or Finishing to Erred or from Erred to Idle.

2.5.7.2 General Timeout

The general timeout value is applied to both a Registration Timeout and an Inner-Page Timeout. The
Registration Timeout occurs when an external entity has set the Registration ID value, and the client does not
execute a valid StartScan action before Timeout seconds elapse. An Inner-Page Timeout occurs when Timeout
seconds have elapsed while the scanner has been in any single state except for /dle or Erred. This can occur for
several reasons, including:

e The scanner was unable to transfer the image data to the client (push model)
e The client did not retrieve the image data (pull model)

e The client did not start a scan on the next available sheet
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In the first two cases, any remaining data will be flushed from the buffer, the scan operation (if currently active)
will be aborted, if UseFeeder is true then the sheet will be ejected, the error code will be set to Timeout Reached
(720), and the state will be set to Erred. In the third case, the state will be set to Finishing which will end the
scan operation.

Abort() || Timeout
2 (Abort() ||

Timecout)l-28
7

Timeout *Reserve StartScan() &&

Reserved

Intervention
Required

IReady

Buffer Empty

StartScan()
&& Ready

Abort() .
FailureCode !=

"No Error"

UseFeeder && IFeeder.M
Timeout

Page Complete &&
((UseFeeder &&
IFeeder.MorePages)
|| SideCount == 0)

Finishing

Timeout

Figure 2 - Scanner State Transition Diagram
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Table 15: Scanner State Transition Table

Current Actions and Conditions
State
Idle On Entry
Reset all variables to default values
On Exit
Condition Action Next State
StartScan() && Ready Pending
StartScan() && !'Ready NotReady
Reservation from External Activity Reseryed
Otherwise remain in Idle state
Reserved | On Entry
On Exit
Condition Action Next State
StartScan() && RegID match && Ready Pending
StartScan() && RegID match && !Ready NotReady
Timeout Idle
Otherwise remain in Reserved state
NotReady | On Entry
Vendor Unique NotReady processing
On Exit
Condition Action Next State
Ready Pending
ErredTimeout Erred
Otherwise remain in NotReady-state
Pending On Entry
On Exit
Condition Action Next State
Start() Set SideCount and Pending
UseFeeder variables
UseFeeder.= true (1) && Scanning
SideCount != 0 && Feeder.MorePages = true
UseEeeder = false (0) && 'SideCount = |SideCount| Scanning
SideCount !=0
Timeout || (UseFeeder = true (1) && Finishing

Feeder.MorePages = false) || Stop()

Otherwise remain in Pending state — this implies that if the SideCount is 0, and there are
more pages in the feeder then remain in Pending state.

! An infinite loop will occur if UseFeeder is false and SideCount is —1. Changing SideCount to the absolute

value of SideCount will avoid this condition.
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Current Actions and Conditions
State
Scanning On Entry
Reset Timeout and ScanLength, increment DestinationID and SideNumber, generate
a new Destination value, Scan an image and decrement SideCount
On Exit
Condition Action Next State
Sid\/CUullt - G H PClldills
UseFeeder = true && Feeder.MorePages =
false
Stop() Stop at end of page Finishing
Timeout Erced
Otherwise remain in Scanning state (i.e. execute the OnEntry actions again) — thisimplies
that the scanner will repeatedly scan sheets until the SideCount is 0 or thereare‘no pages in
the feeder.
Finishing | On Entry
Finish data transfers
On Exit
Condition Action Next State
always Idle
Erred On Entry
Abort Scanning, Set FailureCode variable
On Exit
Condition Action Next State
(Abort() || Timeout) && Intervention,Required Erred
Abort() || Timeout Clear FailureCode Idle
Otherwise remain in Erred state
Table 16: Current State vs Servjice ‘Actions
Current Service Actions
State StartScan Start Stop Abort SetConfiguration
Return .
Idle Start\a’séan Invalid_State Ignored Ignored Return Invalid_State
Start a scan if
Return .
Reserved ReglID . Ignored Ignored Return Invalid_State
Invalid_State -
matches -
. Continue a .
Pending scan Next State = Set a configuration
Einishing
Scanning Return Next State
Finishing | Invalid State Ignored = Idle
I{legurél Return Invalid_State
NotReady Invalid_State Return
Erred Invalid_State
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2.5.8 Scanner Buffer Functionality

The Scan Service model assumes the presence of a data buffer. The operating characteristics of this buffer are as
follows:

e The buffer behaves as a FIFO (First-In, First-Out) queue
e Information in the buffer can be unnamed (used in the case where the data is pushed directly to a client

supplied URL), or it can be named (used in the case where the client will pull the data from the buffer using
an HTTP/GET method)

° raY dat d_£ thal

Onee-datatsremeovedfromrthe-buffertis-gone—There-ts-no-persistenee-of the-datatithe-buffer
e The size of the buffer is unspecified.
The client does not directly interact with the buffer. It specifies the data transfer method by setting the
BaseName variable. If the BaseName value is set to “buffer”, then the data will be named and the client.must
pull the data from the buffer. The evented Destination variable will contain the URL of the buffer. Ifithe
BaseName is given a URL, then the data will be pushed through the buffer to the given data-sink URL.

2.5.9 Using XHTML-Print To Send An Image Directly To A Printer,

One of the base use cases for UPnP Scanning is Scan to Printer. This operation requirés that the scanner send
image and XHTML-Print information to control the printing. Scan-fo-Printer assuri€s that a third party acts as a
control point for both the Printer and the Scanner services. This third party, which\could be within the scanner
device, would send a CreateJob action to the printer and receive a data-sink WRE"In return. The third party
would then send a StartScan action containing the data-sink URL to the scanner to begin the scan. The scanner
would begin the scan operation and send the print job data to the printer data-sink URL.

The ImageFormat variable must be application/vnd.pwg-xhtml-ppintto send images directly to a printer. In this
case, the information sent to the Printer data-sink URL must contain an XHTML-Print document and embedded
JPEG images interleaved using an application/multiplexed ttansfer described in the document found at
http://search.ietf.org/internet-drafts/draft-herriot-applicatiopsmultiplexed-04.txt. The first message of the
multiplexed transfer must contain the beginning of an Xt{TML-Print job stream. The stream must include an
object tag for each scanned image. Immediately aftefithe object tag, the current chunk of the mime transfer
would end, and a JPEG image, corresponding to the-object tag, would follow in one or more chunks. When the
JPEG image has been successfully transferred,-a new mime chunk, containing the continuing XHTML-Print
document, is started. If there is another image-fo scan, then the new mime chunk contains another object tag.
This object tag will be followed by morechunks containing another JPEG Image. This will reoccur for each
sheet scanned. When there are no fufther sheets to be scanned, a final chunk will be sent, which contains the
necessary XHTML-Print to complete the print job. See Scan to Print using Multipart MIME on page 52 for a
sample document.

2.5.10 BaseName,.SideNumber, AppendSideNumber and Destination

The value of the Desfination state variable is generated by the Scan Service based on the values of the
BaseName, SideNumber, and AppendSideNumber variables. The table below defines how these values work
together to define the Destination value.
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Table 17: Destination Names

BaseName

Side
Number

Append
Side
Number
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Description

pull-relative n/a False Image.jpg — where Image is a Client pull transfer
name generated by the Scan from buffer
Service. This URL is relative to
theBasetRbciveninthe
Device Description Document
pull-relative nn True Imagenn.jpg — Image is a name Client pull transfer
generated by the Scan Service. from numbered. files in
This URL is relative to the the buffer
BaseURL given in the Device
Description Document
pull-absolute n/a False /hostname:port/path/Image.jpg — | Client pull transfer
where Image is a name generated, [\ from buffer
by the Scan Service and
/hostname:port/path/ are
equivalent to the BaseURL-given
in the Device Descriptign
Document
pull-absolute nn True /hostname:port/path/Imagenn.jpg | Client pull transfer
— where Image is a name from numbered files in
generated by the Scan Service the buffer
and /hesthame:port/path/ are
equivalent to the BaseURL given
inthe Device Description
Document
client.xxx.com/filename | n/a False client.xxx.com/filename.xxx Post to the client
supplied URL. See
Table 1.2 for details of
the filename suffix.
client.xxx.com/filename |- True client.xxx.com/filenamenn.xxx Post to the client

supplied URL. nn is
the current value of
SideNumber. See
Table 1.2 for details of
the filename suffix.

2.5.11 Relationship between the Scan Service and the Feeder Service

The Scan Service and the Feeder service were separated to try to keep the complexity of the feeder out of the
scan functionality. As a result, the scanner really does not know much about a feeder. It just knows whether it
has another page (Feeder.MorePages) and how to Load(), Eject() and Reset() a feeder. The scanner does not
know where the feeder gets its next page, or where the pages go when they are ejected, nor does it matter. Ifa
more complex interaction is needed, then the vendor should consider enhancing the feeder or scanner services.
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2.5.12 Relationship between the Scan Service and the ExternalActivity Service

The External Activity service is used to represent a user accessible control panel. Two (2) Use-Models can be
implemented using interactions between the External Activity service and the Scan Service. The ExternalActivity
Initiated, or Push, model is used when the user starts the scanner interaction by pressing a button represented in
the ExternalActivity service. The Control Point Initiated, or Pull, model is used when the control point starts a
scan operation and then waits for an External Activity notification to continue it.

[ 99
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In this use-model, the user walks up to the scanner, places a document to be scanned into the feeder, or onto the
glass, and presses a button associated with the scanner. The ExternalActivity service then sets the required
RegistrationID value using an unspecified internal mechanism and sends out a standard UPnP event notification
on the Activity variable value. When the EA service sets the RegistrationID value the scanner state is’setto
Reserved. This makes the Scan Service available for exclusive use by a control point that possesses.the same
RegistrationID value. The reservation lasts until a StartScan action is received with the required' RegistrationID
value or until a Timeout occurs. If a timeout occurs, then the required RegistrationID value will be set back to 0
and the scanner state is set to Idle.

2.5.12.2 Control Point Initiated “Pull” Operating Model

In this use model the user starts at a control point that “reserves” the scanner by-sénding a StartScan action with
its RegistrationID value, UseFeeder=false and SideCount=0. This action starts a scan operation that will stop in
the pending state and wait for something to happen. This action will work.if the current registrationID value is 0
and the state is Idle. When these steps occur, the Scan Service will setthe current RegistrationID value in the
External Activity service to the given value using an unspecified ifterrnal mechanism.

Once the Scanner is successfully “reserved”, the user may walk’to the scanner and place the document in it
(either in a feeder or on the glass) and press the button assoeiated with the External Activity service. This button
press causes a UPnP event notification for the Activity state variable. The control point must recognize this
notification and send an appropriate Start action, withrthe JobID returned by the StartScan action, to continue the
scanning operation.Abort Handling

The Abort action is used to immediately terniinate an active scan operation. All transfers are immediately
terminated. All Scanning is stopped immediately. If there is a page in the scanner, and the UseFeeder variable is
true (1), then the page will be ejectedrunless the current FailureCode is “Jammed”.

2.5.13 Extending Scanner Functionality

The Scan Service is not,intended to be an all-encompassing template. It does not perform all of the high-level
functionality that the eommittee members could think of. Instead, it performs a simple scan operation and
enables some extendedfeatures through interaction with a client. Multi-pass scans are possible by using the Start
action one page@atatime. Extended feeders can be used without changing the scanner functionality. Both push
(the scanner sends images to a client) and pull (the client gets the images from the scanner) models are supported.
No specifie buffer size is required. All of these functions can be extended by a vendor if they wish. The
additionalMunctionality must be properly described in the Service Control Protocol Document and it cannot
modify-the defined standard actions and state variables.
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3 XML Service Template for Scan:1.0

The XML document below is a sample Service Control Protocol Document (SCPD) for a scanner device. It
should be modified as needed by a scanner vendor to fully describe the Scan Service offered by the scanner
device. The scanner device should make the modified document available at the SCPD URL given in the device
descriptor. A client will perform an HTTP/GET operation on that URL to get the document. NOTE: The XML
comments in this section are for information only and should be omitted in the SCPD.

..X_llll VeLbiUIl= L. U7 7>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
<name>StartScan</name>
<argumentList>
<argument>
<name>RegistrationIDIn</name>
<relatedStateVariable>RegistrationID</relatedStateVariable>
<direction>in</direction>
</argument>
<argument>
<name>UseFeederIn</name>
<relatedStateVariable>UseFeeder</relatedStatevVariable>
<direction>in</direction>
</argument>
<argument>
<name>SideCountIn</name>
<relatedStateVariable>SideCount</relatedStatevVariable>
<direction>in</directidn>
</argument>
<argument>
<name>JobNameIn</nrame>
<relatedStateVaniable>JobName</relatedStateVariable>
<direction>ins/direction>
</argument>
<argument>
<name>RésolutionIn</name>
<relatedStateVariable>Resolution</relatedStateVariable>
<di®ection>in</direction>
</aggument >
<drgument>
<name>ImageXOffsetIn</name>
<relatedStateVariable>XValueLimit </relatedStateVariable>
<direction>in</direction>
</argument>
<argument>
<name>ImageYOffsetIn</name>

<relatedStateVariable>YValueLimit </relatedStateVariable>
<direction>in</direction>

</argument>

<argument>
<name>ImageWidthIn</name>
<relatedStateVariable>WidthLimit</relatedStateVariable>
<direction>in</direction>

</argument>

<argument>
<name>ImageHeightIn</name>
<relatedStateVariable>HeightLimit</relatedStateVariable>
<direction>in</direction>

</argument>
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<argument>

<name>ImageFormatIn</name>
<relatedStateVariable>ImageFormat</relatedStatevVariable>
<direction>in</direction>

</argument>
<argument>

<name>CompressionFactorIn</name>
<relatedStateVariable>CompressionFactor </relatedStateVariable>
<direction>in</direction>

e
1IC™>
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<argument>
g Q‘b

<name>ImageTypeln</name> (3
<relatedStateVariable>ImageType</relatedStateVariable> fl’
<direction>in</direction> N

</argument> (2(
<argument> ,\/

<name>ColorTypeIn</name> tx
<re1atedStateVariab1e>ColorType</relatedstateVarig§§g>
<direction>in</direction> (l,

</argument> ()
NZ

<argument>

<name>BitDepthIn</name>
<relatedStateVariable>BitDepth</relatedS€ateVariable>
<direction>in</direction> 5\\7

</argument> Q @)
QO

<argument>

<name>ColorSpaceIn</name>
<relatedStateVariable>ColorSpace</relatedStateVariable>
<direction>in</direction> x‘\‘

</argument> %)

<argument> §S>

<name>BaseNameIn</name>
<relatedStateVariablesBdseName</relatedStateVariable>
<direction>in</direc ion >

</argument > xé)

<argument>
<name>AppendS}dS%hmberIn</name>

<relatedstatekakiable>AppendSideNumber </relatedStateVariable>
<directionsinx</directions>

< /argument()\

<argumen%i,
<name>TImeout In</name>

<r edStateVariable>Timeout</relatedStateVariable>
<difection>in</direction>

<fargument>

“argument >
<name>ActualTimeoutOut</name>
<relatedStateVariable>Timeout</relatedStateVariable>
<direction>out</direction>

</argument>

<argument>

<name>JobIDOut</name>
<relatedStateVariable>JobID</relatedStateVariable>
<direction>out</direction>

</argument>
<argument>

<name>ActualWidthOut</name>
<relatedStateVariable>WidthLimit</relatedStateVariable>
<direction>out</direction>

</argument>
<argument>

<name>ActualHeightOut</name>
<relatedStateVariable>HeightLimit</relatedStateVariable>
<direction>out</direction>
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</argument>
</argumentList>

</actions>
<action>
<name>Start</name>

<argumentList>
<argument>

<name>JobIDIn</name>
<relatedstateVar1able>JobID</relatedStateVar1ab1e>

[ ol
u.a.a.c\,ua.ua.a. J.l.l. /u.a.a.c\,ua.ua.a.

</argument> Q§b

<argument> ()
<name>UseFeederIn</name> fl,

<relatedStateVariable>UseFeeder</relatedStateVariable> h{b’
<direction>in</direction> (2(

</argument> ’
<argument> Q;x

<name>SideCountIn</name>
<relatedStateVariable>SideCount</relatedStateVariable>
<direction>in</direction> C) i
</argument> \Q/
</argumentList> CS\
</actions> %
<action> g\\
<name>Stop</name>

<argumentList> <§k
\

<argument>

<name>JobIDIn</name>
<relatedStateVariable>JobID</ atedStateVariable>
<direction>in</directions> Qb\

</argument> §S>
</argumentList> QS
</action> X%
<action> 4§
<name>Abort</name> xS)

<argumentList> N~
<argument> {D

<name>JobIDIn ame >
<relatedstqceVarlable>JobID</relatedstateVariab1e>
<directipm¥in</direction>
</argume
</argume §§t>
</actlon>qb

<action
<na tConflguratlon</name>

§S> <name>JobIDIn</name>
<relatedStateVariable>JobID</relatedStateVariable>

“s?~ <direction>in</direction>

</argument>

<argument>

<name>JobNameIn</name>
<relatedStateVariable>JobName</relatedStateVariable>
<direction>in</direction>

</argument>
<argument>

<name>ResolutionIn</name>
<relatedStateVariable>Resolution</relatedStateVariable>
<direction>in</direction>

</argument>
<argument>

<name>ImageXOffsetIn</name>
<relatedStateVariable>XValueLimit</relatedStateVariable>
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