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ISSUE 1: Service inheritance

In the PWG Semantic Model v2.0 there has been a desire to move towards a more object
oriented approach to the modeling of multifunction devices. To that end there was a
generalization of status, description and processing elements. Putting aside the interface
aspects of the class hierarch for now Figure 1 shows how we would like to see the
services of a multifunction device inherit from an abstract Imaging Service super class.
(Note: Only a few of the Services are shown for brevity) At the heart of this issue is that
with XML Schema, and other language bindings, the Imaging Service is not the super
class of the other Services. In Figure 2 the Imaging Service is shown to actually be an
aggregation of other classes. It is theses other classes (e.g. ServiceStatus) that are the
super class of the service specific classes (e.g. PrintServiceStatus)

package Data] |2 Servicelnhertance ]|
b

==){SDcomplexType==
==)SDsequences==

ImagingService

== SDelement==-ServiceStatus_ref : ServiceTypes xsdiref = ServiceStatus}
==¥SDelement=+-ServiceDescription_ref : ServiceTypes xsd{ref = ServiceDescription}

== SDelement==-ServiceProcessingDefaults_ref | ServiceTypes xsd [0.11ref = ServiceProcessingDefaults }
==¥SDelement=+-ServiceProcessingReady _ref : ServiceTypes xsd [0.1 [{ref = ServiceProcessingReady

== SDelement==-ServiceProcessingSupported_ref | ServiceTypes xsd [0.1]ref = ServiceProcessingSupported}
==¥SDelement==-YendorExtension_ref : MediaElements xsd [0..1}ref = WendorExtension

==){SDcomplexTypes=
==XSDsequences==

PrintService

==KSDelement==-PrintSetviceStatus_ref : PrintService xsdiref = PrintServiceStatus

==} E0element==-PrintServicebescription_ref : PrintService x=d [0..1ref = PrintServiceDescription }
==¥EDelement==-PrintServiceProcessingDefaults_ref | PrintService xsd [0.1 [{ref = PrintServiceProcessingDefaults
==} SDelement==-PrintServiceProcessingReady _ref : PrintService xsd [0.1]ref = PrintServiceProcessingResady }

==X SDelement==-PrintServiceProcessingSupported_ref : PrintService xsd [0..11ref = PrintServiceProcessingSupported}
==)EDelement==-YendorExtension_ref : MediaElements x=d [0..1]{ref = YendorExtension}

-unnamed] : PrintServiceSosp

==){SDcomplexTypes=
==XSDsequences==

ScanService

==} SDelement=+-ScanServiceStatus_ref | ScanService xsdiref = ScanServiceStatus

==} SDelement=+-ScanServiceDescription_ref | ScanService xsd [0.1 [{ref = ScanServiceDescription }

==} SDelement=+-ScanServiceProcessingDefaults_ref | ScanService xsd [0.1 {ref = ScanServiceProcessingDefaults
==¥SDelement=+-ScanServiceProcessingReady_ref | ScanService xsd [0.1{ref = ScanServiceProcessingResady

==X S0element==-ScanServiceProcessingSuppotted_ref | ScanService xsd [0, ref = ScanServiceProcessingSupported
==)EDelement==-YendorExtension_ref : MediaElements x=d [0..1]{ref = YendorExtension}

==){SDcomplexTypes=
==)SDsequence==

CopyService

==X SDhelement==-CopyServiceStatus_ref : CopyService xsdiref = CopyServiceStatus

==} SDelement=+-CopyServiceDescription_ref | CopyService xsd [0.1 [{ref = CopyServiceDescription }

==} SDelement=+-CopyServiceProcessingDefaults_ref | CopyService x=d [0.1 {ref = CopyServiceProcessingDefauts
==} SDelement=+-CopyServiceProcessingReady_ref | CopyService xsd [0.1{ref = CopyServiceProcessingResady

==} SDelement=+-CopyServiceProcessingSupported_ref | CopyService xsd [0..1]ref = CopyServiceProcessingSupported
==} SDelement==-YendorExtension_ref : MediaElerments x=d [0..1]ref = VendorExtension}

==KSDcomplexType==
==)SDsequence==

FaxQutService

==} SDelement=+-FaxCutServiceStatus_ref : FaxOutService xsdiref = FaxOutServiceStatus

==} SDelement==-FaxOutServiceDescription_ref : FaxCutService xsd [0.1{ref = FaxOutServiceDescription }

==} SDelement==-FaxOutServiceProcessingDefaults_ref | FaxOutService xsd [0.1 [{ref = FaxOutServiceProcessingDefaults }
==} SDelement=+-FaxOutServiceProcessingReady_ref : FaxOutService xsd [0..1]ref = FaxCutServiceProcessingResdy

==} SDelement==-FaxOutServiceProcessingSupported_ref ;| FaxCutService xsd [0.1)ref = FaxOutServiceProcessingSupported}
==x¥3S0lelement==-endorExtension_ref : MediaElement=s x=d [0..1]{ref = “endorExtension}

Figure 1 Service Inheritance
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package ImagingService] ImagingService ]‘
7

==X SDcomplexType==
==¥SDsequences»

ImagingService

==XSDelement==-ServiceStatus_ref : ServiceTypes xsdiref = ServiceStatus}
==XSDelement==-ServiceDescrigtion_ref : ServiceTypes xsdiref = ServiceDescription}
==XEDelement==-ServiceProcessingDefaults_ref : ServiceTypes xsd [0.1[{ref = ServiceProcessingDefaults }
==X ZDelement==-ServiceProcessingReady _ref : ServiceTypes x=d [0..1}ref = ServiceProcessingResdy

==X EDelement==-VendorExtension_ret : MedisEletnents xed [0..1{ref = VendotExtension

==XZDelement==-ServiceProcessingSupported_ref | ServiceTypes xsd [0..1{ref = ServiceProcessingSupported} =

=<XSDamplexTypes=
== SDsayuences=

ServiceDescription

==X SDelement==-Service Type | ServiceTypelWiky'

==X SDelement==-ServiceURISupported : OhjectURISupported

==X SDelement==-Servicelnta : ObjectStringlong [0.1]

==X SDelement==-Serviceblame : ChjsctStinglong [0.1]
==XSDelement==-ServiceServiceSupported : ObjectServiceSupported
==XSDelement==-ServiceDeviceSupported : OhjectDeviceSupported

==X EDelement==-ServiceSubuntZupported | SubunitReferences

==X ZDelement==-ServiceDocumentFormatSupported : OhjectDocumentFormatSupported
==XZDelement==-ServiceResourceSupported | ObjectResourceReferences [0..1]

==KSDoomplexTypes==
==X SDsetuence==

ServiceStatus

==X SDelement==-Id : Objectidentifier32

==X SDelement==-State | ObjectStatelicy

==X SDelement: : Ohject [0.1]
==X SDelement=>-OwnerUR : anyUR]

==K SDelement==-OwneryCard . OhjectStringMax [0..1]

==K SDelement==-AccessModes | OhiectAoccessModes

==} SDelement==-CreateDate © dateTime

<X SDelement==-MaturalLangusge | OhiectStringShort [0..1]

==X EDcomplexTypes=
==XSDsequences=
ServiceProcessingDefaults _ R AT
==} SDelement==-DocumentProcessingDefaults | DocumentProcessingDefaults_AnonymousType [0.1] ==H30sequences=
==¥SDelement=>-JobProcessingDefaults : JobProcessingDefautts_AnonymousType [0..1] S— ingl Type

== XZ0complexTypes>
==XZDzequences=

ServiceProcessingSupported

==XZDelement==-NumberUpDefautt_tef : PracessingDefault xsd [0.1}ret = NumberUpDetaut }
==XZDelement==-CriertstionRequestedDefautt_ref : ProcessingDetault x=d [0..1]{ret = OrientstionRequestedDerault}
==)SDelement=>-vendorExtension_ret : MedisElements xsd [0..1]{ref = VendorExtension}

<=XEDoamplexTypess
<=¥EDseqUences=

JobProcessingDefaulte_AnonymousType

==X SDelement==-JobHoldUrtiDefault_ret : ProcessingDetault xsd [0..1]{ref = JobHoldUntiDefault

==X SDelement==-JobHoldUrtiTimeDefault_ref : ProcessingDefaclt x=d [0..1]{ref = JobHoldUntiTimeDetautt}

L o==xSDelement-=-JobMessageTooperatorDetault_tef: ProcessingDetault.xsd [0.1ref = JobMessageToOperatorDefault }
==X SDelement=>-JobPhoneMumberDefault_ref : ProcessingDetault xsd [0..11ref = JobPhoneMumberDefsut}

==X SDelement=>-JobPriorityDefault_ret : ProcessingDetault xsd [0..11{ref = JobPriorityDefault }

==X SDelement=>-JobRecipiertMameDetault_ret : ProcessingDetault xsd [0.1]{ref = JobRecipientMameDefault}

==X SDelement=>-JobSavelispostionDefautt_ref : ProcessingDefault.xsd [0, {ref = JobhSavelispostionDefault

==X SDelement=>-VendorExtension_ref: MediaElements xsd [0..1]{ref = VendorExtension}

==X5Delement==-DocumentProcessingSupported | DocumentProcessingSupported_AnonymousType [0.1] )
==X50element==-JobProcessingSupported : JobProcessingSupported _AnonymousType [0.1] =

==X EDnomplex Typess
==X EDsenuUenCes=

T rted_ Type

==X SDelement=>-NumberJpSupported_ret : ProcessingSupported.xsd [0.1{ref = NumberlpSupported
==X SDelement=>-OriertationRequestedSupported_ref: ProcessingSupported.xsd [0..1]{ref = CrientationRequestedSupported}
==X SDelement==-VendorExtension_ref . MediaBlements xsd [0..1]{ref = VendorExtension}

==K EDelement=>-JobhPhoneMumber Suppotted_ret : ProcessingSupported xsd (0.1 ){ref = JobPhoneMumberSupported }

<=XSDcamplexTypess
<=XSDsequences=

JobPr i rted_| Type

==X SDelement==-JobHoldUrtiSupported_ref : ProcessingSupported.xsd [0..1]{ref = JobHaldUrtilSupparted}
==X EDelement=>-JobMessageToOperator SUpponted_ref : ProcessingSupported xed [0.1Kret = JobMessageToOpetatarSuppotted }

==X SDelement=>-JobPriority Supported_retf ;| ProcessingSupported.xsd [0.1){ref = JobPriority Supported

==X SDelement=>-JobRecipiertMameSupported_ref | ProcessingSupported.xsd [0.1 ){ref = JobRecipiertMNameSupported
==X SDelement=>-JobSavelispostionSupported_ref | ProcessingSupported xsd [0.1]{ref = JobSaveDispostionSupported)
==X SDelement==-VendorExtension_ref: MediaBlements xsd [0..1]{ref = VendorExtension}
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package Data[ | 5| Statusinheritance ]|
r

==XShcomplexTypes==
==X ShcomplexContent==
== SDzequences:-

PrintServiceStatus

==X SDelement==-PrinterlzAcceptingJobs_ref | PrintService. xsd [0..1 )iref = PrinterlzAcceptingJobs }
==X SDelement==-PrinterMeszagebateTime_ref : Print=ervice x=d [0..1]{ref = PrinterkessagelateTime
==iSDelement==-PrinterMessageTime_ref : Print=ervice x=2d [0.1 {ref = PrintetMessageTime}
==8=Delement==-PrinterState_ref ;| PrintService x=sd [0..1{ref = Printerstate

==X =Delement==-Printer StateMessage_ref | PrintService xsd [0..1]){ref = PrinterStateMessage}

== Shextension==
{XMLattributes= "base=pwg:Semnice Status"}

k¥

==X SDelement==-PrinterStateReazonz_ref : PrintService x=d [0..1{ref = PrinterStateReasons}
==d Shelement==-PrinterUpTime_ref : PywgCommon.xsd [0..1)ref = PrinterUpTime}

==X =Delement==-CueyedJobCount_ref | PrintService xad [0.1]){ref = QueuedJobCount }

==X =Delement==-PrintServiceCounters_ref | Counter.xsd [0.1]{ref = Print=erviceCounters }
==X SDelement==-YendorExtenzion_ref | MediaElements x=d [0.1]{ref = YendorExtension}

==XsDcamplexType==
==} =DcomplexContent==
==} ED=equences==

ScanServiceStatus

==X =DoomplexTypes=
=={=Dzequence==

ServiceStatus

==x5Delement-=-ScanserviceCounters_ref | Counter x=sd [0.1]){ref = ScanServiceCaourters}
==} =Delement==-YendorExtension_ref . MediaElements x=d [0.1{ref = YendorExtension}

==iSDelemetit==-Id : Objectidertifier32

==L SDelement==-State | OhjectStatelyiy

==L 5Delement-=-Statehezsages | OhjectStateMeszages [0..1]
==} EDelement==-CrynerUR] : anyUR]

==d Shelement==-Cnwvner'Card | ObjectStringhdax [0..1]

== =Delement==-Accezshodes | ObjectAccessModes
==K5Delement==-Createlate | dateTime

==L 5Delement==-MNaturalLanguage | ObhjectString=hatt [0..1]

==KSDextension==
{¥MLattributes = "base=pwg:SemiceStatus"}

==} =DcomplexTypes==
== SDcomplexContent==
== =Dzequences=

CopyServiceStatus

K

==X Shelement==-CopyServiceCounters_ref | Courter x=sd [0.1]{ref = CopyServiceCounters;

== Shextension== . : . = .
- (iMLattributes = "base=pwg: ServiceStatus'] ==X =Delement==-YendorExdension_ref : MediaElements x=d [0.1]{ref = YendorExtension}
== SDcomplexTypes=
==X sDoomplexContent==
==X mDextension=> ==KSDsequence==
{¥MLattributes = "base=pwg: Service Status"} FaxOutServiceStatus

==1 Shelement==-FaxOutServiceCourters_ref . Counter x=d [0.1 {ref = FaxDutServiceCounters
==1SDelement==-VendarExtension_ref . MediaElements x=d [0..1{ref = YendarExtension}

Figure 3 Service Status Inheritance
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ISSUE2: Platens, Automatic Document Feeders and Film

scanner

For multifunction devices we need to model the platen subunit as well as an automatic
document feeder and possibly a film scanner. The current subunit seems to model the
scanning unit itself. Is there also an associated light source that needs to be modeled?
Possible attributes for the platen include minimum/maximum physical size,
minimum/maximum physical and o resolution

Scanner _|

[
|
|
|
|

Peter Zehler

Figure 4 Subunits Schema (Scanner)
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ISSUES: Alert table (i.e. abnormal conditions) needs to

be a first class object
The information from the Printer MIB Alert Table needs to be rooted under Server just
like the subunits and services. The alerts should be system wide and shared by all the

services and subunits.
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ISSUE4: Should there be filtered views of subunits and

alerts

From an operational point of view should the subunits and alerts be filtered based on the
service that is queried for the information? If you query the FaxOut service, should you
see the input or output trays? Does the “internal plumbing” of a multifunction device
have to be externalized to clients of the Services?
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ISSUES: What operations are common across Services?
What operations are common to all imaging services? Are the semantic consistent?
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= PwgPrintPort {@ PwgPrintBinding soan™ doc™
B o CreatePrintlob transport: hitp xmisoap.org/soap/hitp
w = SendDocument P = CreatePrintiob def™
DS Input: Print:SendDocumentReguestMsc ¥ = SendDocument def ™
(=4 D ([E] wsa: gelD) spapaction: um:#SendDocument
(2 To ((E] wsa:To) BIES Input
(2 From wsa:From) [S]header |jt »
(=3 Action ([E] wsa:Action) £5530%: Print:Send questMsg
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BIES Output: Print:SendDocumentResponseMsc ge: Print: o
Q gelD ([E] M, 16} part: To
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(= To ([E] wsa:To) v  Print; tsg
(2 From ([E] wsa:From) part:  From
(&2 Action ([E] wsa:Action) | Eheader g w
(E2 body ([E] Print:SendDocumentResponse) - 0% Print:SendDoc questisg
b = Sendun | part: Action
Elmims multipartRelated
P = ClosePrintlob | P
b 2 Printlab | Cobody [t =
P = Cancellob | parts: hody
b = Listhobs | Elnin part
P = GetlobElements | mima Content
o GetPrinterElements | part: DocumentStream
; = PausePri | type: application/octetstream
_’. o= Trtsets e U BIER Output
P 2 ResumePrinter | Chesder g »
P = DisablePrinter | mMessage: Print:SendDoc tsc
B = EnablePrinter part: MessagelD
b = Holdlob [ header [j »
b o Releaselob message: Print:SendDocumentR
=
5 part: RelatesTo
7 header L d
' lit
message: Print:SendDoc th
part.  To

Cjheader |4 =

-

message; Print:SendDoc Isc
part: From
) header lit
es5a0e: Print: P Isc
part:  Action
Cybody |jp
P = Sendur def™
P = ClosePrintlob def™ |
P = Printlob def ™ |
P = cancellob def™
b 2 Listlobs def™
P = Getlot def™
P = GetPrinterElements def™
P = PausePrinter def™
P = ResumePrinter def™
b = DisablePrinter det™
P = EnablePrinter def ™
P = Holdlob def™
P 2 Releaselob def™

& PwgPrintService |
8 PwgPrintPort |
Location: http://localhost:3909/PwgPrintService |

©1998-2006 Altova GmbH http://www.altova.com
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Figure 6 SendDocument Request
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Figure 7 PrintDocumentDescription
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" pwg:CoverFront

. aPwaForceFrontSide

Figure 8 PrintDocumentProcessing
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sm:Documentlumber |

sendDocumentResponse

Figure 9 SendDocumentResponse
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EG PwgPrintPort {& PwgPrintBinding soap™ doc™ &] PwgPrintService
P = CreatePrintiob transport: http://schemas.xmisoap.org/soap/http Q PwgPrintPort
P = SendDocument b = CreatePrintlob def™ Location: http://localhost:3909/PwgPrintService

+ Senduri P = SendDocument def™

= ClosePrintlob B = Senduri def™
p = Printlob P = ClosePrintob def™
p = Validatelob P = Printob def™
p o Cancellob P = validatelob def ™
p = Holdlob b = Cancellob def™
b = Releaselob P = Holdlob def™
p = Promotelob P = Releaselob def™
p = Restartlob P = Promotelob def™
p = Reprocesslob P = Restartlob def™
p = Getlobs P & Reprocesslob def™
P = GetlobElements b = Getlobs def™
B o GetPrinterElements b = GetJobElements def™
p = Pause P = GetPrinterElements def™
B = PauseAfterCurrentlob b = Pause def™
b = Resume b = PauseAfterCurrentlob def™
p = HoldNewlobs b = Resume def™
P ReleaseNewJobs P HoldNewJobs def™
B DisablePrinter P = ReleaseNewlobs def™
B = EnablePrinter b = DisablePrinter def ™
B o DeactivatePrinter P = EnablePrinter def™
B ActivatePrinter b = DeactivatePrinter def™
B o Restart b = ActivatePrinter def™
B = Shutdown P = Restart def™
B = Startup b = Shutdown def™

b & startup def ™ |
Figure 10 More complete Print Service
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