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9	Print-service attributes 

This clause specifies the standard attributes that are contained in DPA objects.

9.1	Overview of the attribute concept

An attribute is a characteristic of an object. The attribute concept, introduced in 6.4, permits the open-ended definition and use of new characteristics. By modeling argument and result parameters as attributes, implementors of print-server and print-client software are able to incorporate new features readily, and hence, to make available new and/or implementation-specific features for access by users in a timely fashion.

The attribute definition consists of an attribute-id component (an identifier of the attribute), an indication of whether the attribute has one or multiple values, and an attribute-values type specification. The attribute-id  component carries a class of information that has meaning to the user of a print-service, and serves to indicate exactly which aspect of the printing function the value component applies to. The attribute-values component consists of an interpretation and the actual value specified as an ASN.1 SET OF. The interpretation indicates what datatype the actual value conforms to, and may be either simple (e.g., BOOLEAN, INTEGER) or structured. Attributes are defined by means of the ATTRIBUTE macro. See 6.4.

9.1.1	Non-compulsory and compulsory attributes

For various reasons, a client may be unable to determine whether a user-requested feature is supported on a particular server or printer.  In addition, some requested resource may become unavailable before a print-request is completed.  In some cases, the user does not want the job to be printed if it cannot be completed exactly as specified; however, in many other cases, the user simply wants the job to be printed in some form, even if some requested features cannot be supplied, or one or more resource substitutions may be made in order to complete the job.

The compulsory/non-compulsory attribute mechanism enables the client to indicate which attributes shall be honored by the server, and which are simply preferences that the server may ignore or alter if necessary to complete the job (see 6.4.6). Non-compulsory attributes are thus an aid to interworking in a diverse network environment.

The job and document objects contain the attributes job-non-compulsory-attributes and the non-compulsory-attributes, respectively.  The values of these two attributes shall contain the attribute-ids of job and document attributes, respectively, that the server shall treat as non-compulsory.  The server shall treat all other attributes as compulsory.

The purpose of permitting the client to specify non-compulsory attributes is to maximize the percentage of print-jobs that produce usable output, without being rejected or terminating prematurely, even when the job is resubmitted to another printer on the same or a different server.  The server may also specify non-compulsory attributes in initial-value-job and initial-value-document objects (see the printer-initial-value-job and printr-initial-value-document attributes).

9.1.2	Empty attribute-values versus the “none” attribute-value and server defaulting

An attribute with an empty value shall indicate that the attribute does not currently have any values, though the server may assign values later to the attribute.  An attribute with no values is represented as an ASN.1 SET OF with no values.  An attribute with no values shall not be represented using the ASN.1 NULL type.

In contrast, the client may wish to specify an attribute that is never to have a value assigned or the associated action performed.  An explicit generic ObjectIdentifier value, id-val-generic-none�xe "id-val-generic-none"�, is provided for this purpose for those attributes whose syntax is objectIdentifierSyntax or nameOrOidSyntax.  Attributes whose value is a string (Text, OCTET STRING, etc.) shall use a zero length string attribute-value as the indicator that the server shall never supply a value for the attribute and shall not perform any action implied by the attribute.

When a client submits a print-job and specifies attributes with no values, the server shall treat those attributes in the same way as if the client had not submitted those attributes at all; namely, the server may supply a default value.  When the server supplies default values for attributes, the server may supply such default values (1) when the job is submitted using the job’s initial-value-job attribute, if any, or the specified (logical or physical) printer’s printer-initial-value-job or (2) later when the job is printed using the physical printer’s printer-initial-value-job attribute.  The former defaulting may be referred to as “early defaulting” and the latter defaulting as “late defaulting”.

NOTE – There is no way for the client to specify whether the server is to perform “early defaulting” or “late defaulting”; that is specified by the server’s system administrator by means of, respectively, the logical printer’s or the physical printer’s printer-initial-value-job and printer-initial-value-document attributes.

When a server receives an attribute that has no values and the server or the intended printer does not support that attribute, the server shall treat that attribute as non-compulsory and ignore that attribute (whether that attribute’s attribute-id is present in the job-non-compulsory-attributes or the document’s non-compulsory-attributes or not).  See 9.1.1 and 6.4.6.

The specified (logical or physical) printer’s initial-value-job object (see the printer-initial-value-job attribute) may also have attributes with no values, indicating that the server shall not assign values to those attributes when the job is submitted, if the client supplies no values for them.  The server may then assign values subsequently using the physical printer’s printer-initial-value-job attribute.

A physical printer’s initial-value-job object may also have attributes with no values, indicating that the server shall not assign values to those attributes when the job is printed, even if the client and (the logical printer’s) initial-value-job object had supplied no values for them.  Such cases may arise for attributes set automatically by the printer hardware and for attributes not supported by the printer.

9.1.3	SINGLE VALUE and MULTI VALUE attributes

Each attribute definition indicates whether the attribute shall be either SINGLE VALUE or MULTI VALUE.

SINGLE VALUE attributes shall have one value or may have no values (see 9.1.2).

MULTI VALUE attributes shall have one or more values or may have no values (see 9.1.2).

9.1.4	Conformance to the attribute definitions

But while the attribute concept permits a high degree of flexibility in the ability to incorporate new features in a server, and in the client to access these new features, it can exacerbate the problem of consistent interoperability.  For this reason, Annex E defines two different levels of server functionality in terms of the abstract-operations and attributes that shall be supported by server implementations that purport to conform to one or the other of the two levels.  Additional sublevels indicate those abstract-operations and attributes that shall be supported by any server that supports multidocument jobs.

The definition of each attribute in this clause of ISO/IEC 10175-1 is written as if the server had implemented the attribute.  However, many attributes are not required for conformance to ISO/IEC 10175.  Also many OPTIONAL components of defined types are not required for conformance.  See Annex E of this part of ISO/IEC 10175 for levels of conformance and ISO/IEC 10175-2 for static and dynamic conformance requirements.  Therefore, where the attribute definition states:

"This attribute indicates that the server shall ..."

shall be interpreted to mean:

"This attribute indicates that the server shall, if the server implements this attribute, ..."

Annex C contains the complete ASN.1 for the attribute definitions.  The ASN.1 for each attribute is also duplicated here in this clause and in the same order as in the Annex.  In case there is a discrepancy between the ASN.1 in Annex C and the ASN.1 in this clause, the ASN.1 in Annex C shall prevail, since it has been compiled with an ASN.1 compiler.

9.1.5	Common attribute syntaxes and datatypes

The attribute syntaxes and datatypes defined in this clause may be used in the definitions of attributes wherever appropriate.  One primary reason to use attribute syntaxes defined in this manner, rather than the more conventional ASN.1 built-in types or type productions is to enhance the extensibility of the abstract-service.  These attribute syntaxes are identified by means of ObjectIdentifiers (see ANNEX H).

9.1.5.1	Text and textSyntax

Text provides a human-readable text associated with a user or application.

ISO/IEC 10175 specifies a small number of standard character sets for use in attribute values:

a)	VisibleString - defined in ISO/IEC 8824 as the 94-character International Reference Version (IRV) set of ISO/IEC 646 : 1991, plus SPACE

b)	T61String - defined in ISO/IEC 8824 as the CCITT Telematic coded character sets, including ISO/IEC 6937

c)	Latin1String - defined in ISO/IEC 10175-1 as the 190-character 8-bit coded character set, plus SPACE, specified in ISO 8859-1 as Latin Alphabet Nr 1 and commonly referred to as Latin1

d)	UCS2Level2String - defined in ISO/IEC 10175-1 as the two-octet conformance level 2 representation of the Basic Multilingual Plane (BMP) of the coded character set specified in ISO/IEC 10646 and named UCS-2

The conformance requirements in ANNEX E require that conforming clients and server shall implement at least the VisibleString type.

ISO/IEC character set standards specify that characters from different coded character sets with the same name shall be considered equivalent (see ISO/IEC 10367).  The ISO/IEC standard coded character sets specified by ISO/IEC 646, ISO/IEC 6937, ISO 8859-1, and ISO/IEC 10646 all use the same character names for the characters coded as decimal 32 (hex 20 = the SPACE character) to decimal 126 (hex 7e = the TILDE character), inclusive.  Therefore, for purposes of filtering and matching, characters in this range of these coded character sets with the same coded value shall match.

A server shall perform coded character set conversion between the coded character set representation for characters that are common to:

a) VisibleString, T61String, Latin1String, and UCS2Level2String:

	code points 32 to 126 decimal, inclusive

b) Latin1String and UCS2Level2String:

	code points 160 to 255 decimal, inclusive

when accepting attribute values from the client and when returning attribute values to the client in order to match a client’s requested coded character set (see the operation-locale attribute), whether the requested locale is supported or not (and see  the Text, DescriptiveName, Descriptor, Message, ErrorMessage, SimpleName, and DistinguishedNameString, data types).

Latin1String ::= OCTET STRING�    --  ISO 8859-1 8-bit Latin Alphabet Nr 1�    --  (consists of octets 20 to 7E hex and 80 to FF hex)

UCS2Level2String ::= OCTET STRING

    -- UCS2Level2String shall contain coded characters that conform to�    -- ISO/IEC 10646-1, two-octet form (UCS-2), implementation level 2�    -- conformance (i.e., no CombiningCharactersB-2) and no control�    -- characters (no C0 and no C1 control characters, i.e., no CR, LF,�    -- etc.).

    -- ISO/IEC 8824 : 1994 contains a more precise method of specifying the�    -- subset of ISO/IEC 10164-1, using sub-typing.  However, �    -- ISO/IEC 8824 : 1994 also forbids (1) mixing this new syntax with�    -- older ASN.1 that contains macros in the same ASN.1 module and�    -- (2) importing types defined by the new syntax into modules containing the�    -- older syntax. Since the attributes in ISO/IEC 10175 are defined�    -- using ASN.1 macros, ISO/IEC 10175 cannot use the new syntax�    -- for defining UCS2Level2String.   Thus ISO/IEC 10175 must�    -- use the old syntax for defining UCS2Level2String.

    -- If ISO/IEC 10175 could have used the new sub-typing syntax of�    -- ISO/IEC 8824 : 1994, UCS2Level2String would have been defined as follows:�    --�    --    IMPORTS CombiningCharactersB-2�    --        ASN1-CHARACTER-MODULE {joint-iso-ccitt asn1(1) specification(0)�    --                               modules(0) characters(0)} ;�    --    UCS2Level2String ::= BMPString (FROM�    --                                      (ALL EXCEPT (CombiningCharactersB-2�    --                                              {0,0,0,0}..{0,0,0,31}�    --                                              {0,0,0,128}..{0,0,0,159})))

    --  The resulting binary encoding when using the Binary Encoding Rules�    --  (BER) defined in ISO/IEC 8825 interchanged in the ISO/IEC 10175 protocol�    --  would have been the same were this new syntax definition of the�    --  UCS2Level2String to be used, since ISO/IEC 10175 ASN.1 uses �    --  IMPLICIT TAGS.

    --  NOTE - However, the old syntax does NOT yield the same binary encoding�    --  as this new syntax would when other binary encoding rules are used,�    --  such as PER (a new, more efficient encoding).

Text ::= CHOICE { �        iso-646-irv   [0] VisibleString(SIZE(0..ub-text-string)), �        ccitt-t-61    [1] T61String(SIZE(0..ub-text-string)),�        iso-latin1    [2] Latin1String(SIZE(0..ub-text-string)),�        iso-ucs-2     [3] UCS2Level2String(SIZE(0..ub-text-string)) }

textSyntax ATTRIBUTE-SYNTAX�        Text �        MATCHES FOR SUBSTRINGS EQUALITY�        ::= id-syn-text�xe "id-syn-text"�

9.1.5.2	DescriptiveName and descriptiveNameSyntax

Attribute value types that contain human-readable descriptive names employ this generic data type and syntax in their definition.

DescriptiveName  ::= CHOICE {�        iso-646-irv     [0] VisibleString(SIZE(0..ub-name-string)),�        ccitt-t-61      [1] T61String(SIZE(0..ub-name-string)),�        iso-latin-1     [2] Latin1String(SIZE(0..ub-name-string)),�        iso-ucs-2       [3] UCS2Level2String(SIZE(0..ub-name-string)) }

descriptiveNameSyntax  ATTRIBUTE-SYNTAX�        DescriptiveName�        MATCHES FOR EQUALITY�        ::= id-syn-descriptive-name�xe "id-syn-descriptive-name"�

A server shall accept, store, and forward DescriptiveName data whether the server supports the coded character set specified or not.

DescriptiveName data is intended to be in the locale of the creator of the name.  In ISO/IEC 10175-1, attribute-type, attribute-values, value-classes, object-classes, and syntax OIDs are given descriptive names in English, since ISO/IEC 10175-1 is written in English.

NOTE – This version of ISO/IEC 10175-1 does not address the representation of the DescriptiveName data type in languages other than English.  See Annex H.

When returning a DescriptiveName type to the client, the server shall convert the coded character set to that requested by the client (in part of operation-locale), if any, and if the server supports the specified coded character set.

9.1.5.3	Descriptor and descriptorSyntax

Attribute value types that contain human readable descriptions employ this generic data type and syntax in their definition.

Descriptor ::= CHOICE { �        iso-646-irv   [0] VisibleString(SIZE(0..ub-descriptor-string)), �        ccitt-t-61    [1] T61String(SIZE(0..ub-descriptor-string)),�        iso-latin1    [2] Latin1String(SIZE(0..ub-descriptor-string)),�        iso-ucs-2     [3] UCS2Level2String(SIZE(0..ub-descriptor-string)) }

descriptorSyntax ATTRIBUTE-SYNTAX�        Descriptor �        MATCHES FOR SUBSTRINGS EQUALITY�        ::= id-syn-descriptor�xe "id-syn-descriptor"�

Descriptor data is intended to be in the locale of the creator of the descriptor.  In ISO/IEC 10175-1, attribute-type, attribute-values, value-classes, object-classes, and syntax OIDs are given descriptor text in English, since ISO/IEC 10175-1 is written in English.

NOTE – This version of ISO/IEC 10175-1 does not address the representation of the Descriptor data type in languages other than English.  See Annex H.

A server shall accept, store, and forward Descriptor data whether the server supports the coded character set specified or not.

When returning a Descriptor type to the client, the server shall convert the coded character set to that requested by the client (in part of operation-locale), if any, and if the server supports the specified coded character set.

9.1.5.4	Message and messageSyntax

Attribute value types that contain human readable messages generated by users for other users employ this generic data type and syntax in their definition.

Message ::= CHOICE {�        iso-646-irv   [0] VisibleString(SIZE(0..ub-message-string)),�        ccitt-t-61    [1] T61String(SIZE(0..ub-message-string)),�        iso-latin1    [2] Latin1String(SIZE(0..ub-message-string)),�        iso-ucs-2     [3] UCS2Level2String(SIZE(0..ub-message-string)) }

messageSyntax ATTRIBUTE-SYNTAX�        Message�        MATCHES FOR SUBSTRINGS EQUALITY�        ::= id-syn-message�xe "id-syn-message"�

A server shall accept, store, and forward Message data whether the server supports the coded character set specified or not.

When returning a Message type to the client, the server shall convert the coded character set to that requested by the client (in part of operation-locale), if any, and if the server supports the specified coded character set.

9.1.5.5	ErrorMessage and errorMessageSyntax

Attribute value types that contain human readable error messages generated by the server for users to employ this generic data type and syntax in their definition.

ErrorMessage ::= SEQUENCE {�        data          [0] CHOICE {�            iso-646-irv     [0] VisibleString(SIZE(0..ub-message-string)),�            ccitt-t-61      [1] T61String(SIZE(0..ub-message-string)),�            iso-latin-1     [2] Latin1String(SIZE(0..ub-message-string)),�            iso-ucs-2       [3] UCS2Level2String(SIZE(0..ub-message-string)),�            other-code-set  [4] OCTET STRING(SIZE(0..ub-message-string)) },�        locale        [1] Locale OPTIONAL }

errorMessageSyntax  ATTRIBUTE-SYNTAX�        ErrorMessage�        MATCHES FOR EQUALITY�        ::= id-syn-error-message�xe "id-syn-error-message"�

The other-code-set element shall be used to represent coded character set data other than VisibleString (ASCII), T61String, Latin1String, UCS2Level2String, if other coded character sets are required, in which case the locale element shall be present to indicate the locale (which includes the specification of the coded character set).

When VisibleString, T61String, Latin1String, and UCS2Level2String are present, the coded character set element of the locale shall be ignored (but should be the OID assigned to these four standard character sets, respectively; see the default-character-set attribute and ANNEX A).

When returning an ErrorMessage type to the client, the server shall return the ErrorMessage type in the locale requested by the client in the operation-locale attribute, if supplied and supported; otherwise, the server shall return the ErrorMessage type in the server’s locale (as specified by the server’s locale attribute) and shall convert the coded character set to that requested by the client (in operation-locale), if supported.

When returning an ErrorMessage type to the client, the server shall provide explicit locale identification in the locale element, except the server need not when the client explicitly requests a locale (in operation-locale) and the server returns the ErrorMessage in the requested locale.

9.1.5.6	SimpleName and simpleNameSyntax

Attribute value types that encode a short human readable string representation of a simple name for an object created by an administrator use this generic syntax or datatype in their definition.

SimpleName ::= CHOICE {�        iso-646-irv   [0] VisibleString(SIZE(0..ub-name-string)),�        ccitt-t-61    [1] T61String(SIZE(0..ub-name-string)),�        iso-latin1    [2] Latin1String(SIZE(0..ub-name-string)),�        iso-ucs-2     [3] UCS2Level2String(SIZE(0..ub-name-string)) }

simpleNameSyntax ATTRIBUTE-SYNTAX�        SimpleName�        MATCHES FOR SUBSTRINGS EQUALITY�        ::= id-syn-simple-name�xe "id-syn-simple-name"�

9.1.5.7	DistinguishedNameString and distinguishedNameStringSyntax

Attribute value types that specify the name of an object, file, or person as a string that can be either (1) a simple name by itself or (2) a simple name qualified with a path name employ this generic data type and syntax.  If the path name is included, an optional name-syntax element may be used to specify the syntax of the path name, i.e., to identify the name syntax of the service being used.  If the name-syntax element is omitted, the server shall assume the name-syntax identified by the server's default-dist-name-syntax attribute.

DistinguishedNameString ::= SEQUENCE {�    name          [0] Text, �    name-syntax   [1] NameOrOid OPTIONAL }

distinguishedNameStringSyntax ATTRIBUTE-SYNTAX�        DistinguishedNameString�        MATCHES FOR SUBSTRINGS EQUALITY�        ::= id-syn-dist-name-string�xe "id-syn-dist-name-string"�

The following standard values are defined for use in the name-syntax element to identify the syntax of names:

Descriptive Name�Object Identifier�Descriptor Text��automatic�id-val-dn-syntax-automatic�xe "id-val-dn-syntax-automatic"��server recognizes the syntax��X-500�id-val-dn-syntax-x-500�ISO/IEC 9594 Directory Service��XFN�id-val-dn-syntax-xfn�X/OPEN Federated Names��DCE�id-val-dn-syntax-dce�Distributed Computing Environment - includes X.500 and CDS��CDS�id-val-dn-syntax-cds�Cell Directory Service - part of DCE��NIS�id-val-dn-syntax-nis�Network Information Service��DNS�id-val-dn-syntax-dns�Domain Name Service��DEC-NS�id-val-dn-syntax-dec-ns�Digital Name Service��Internet-mail�id-val-dn-syntax-internet-mail�Internet Mail address��XNS�id-val-dn-syntax-xns�Xerox Network System��Bindery�id-val-dn-syntax-bindery���NDS�id-val-dn-syntax-nds�Novell Directory Service��URL�id-val-dn-syntax-url�HTTP Universal Resource Locator��

POSIX�id-val-dn-syntax-posix�POSIX file name (ISO/IEC 9945-1)��UNIX�id-val-dn-syntax-unix�UNIX(TM) file name ��OS/2�id-val-dn-syntax-os2�OS/2 file name��PC-DOS�id-val-dn-syntax-pc-dos�PC DOS file name��NT�id-val-dn-syntax-nt�NT file name��MVS�id-val-dn-syntax-mvs�MVS file name��VM�id-val-dn-syntax-vm�VM file name��OS/400�id-val-dn-syntax-os400�OS/400 file name��VMS�id-val-dn-syntax-vms�VMS file name��UNC�id-val-dn-syntax-unc�Microsoft Universal Name Convention��NetWare�id-val-dn-syntax-netware�NetWare file path name��As with any NameOrOid, implementors may use their own object identifiers or simple names (if they have not assigned an OID) for implementation-defined name-syntaxes.

9.1.5.8	DistinguishedNameStringSequence and distinguishedNameStringSequenceSyntax

Attribute value types that encode sequences of distinguished-name-string values employ this generic syntax or datatype in their definitions.

DistinguishedNameStringSequence ::= SEQUENCE OF DistinguishedNameString

distinguishedNameStringSequenceSyntax ATTRIBUTE-SYNTAX�        DistinguishedNameStringSequence�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-dist-name-string-sequence�xe "id-syn-dist-name-string-sequence"�

9.1.5.9	DeltaT time and deltaTimeSyntax                        [PTC-3.4]

DeltaT time provides an integer value for a period of elapsed time, measured in seconds.

DeltaTime ::= INTEGER (0..ub-integer)

deltaTimeSyntax ATTRIBUTE-SYNTAX�        DeltaTime �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-delta-time�xe "id-syn-delta-time"�

9.1.5.10	Generalized time and generalizedTimeSyntax

Generalized time provides a value for calendar date and time of day, as defined in ISO/IEC 8824.

generalizedTimeSyntax ATTRIBUTE-SYNTAX�        GeneralizedTime�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-generalized-time�xe "id-syn-generalized-time"�

When matching values of type GeneralizedTime, the values shall first be converted to the equivalent UTCTime form (see ISO/IEC 8824) before the comparison is performed.

Servers shall assign an empty value (see 9.1.2) to attributes employing the generalizedTimeSyntax  to indicate that neither the client nor the server has supplied a time.

9.1.5.11	Integer and integerSyntax

Attribute value types that encode integer values employ this generic syntax or datatype in their definitions.

Integer ::= INTEGER (lb-integer..ub-integer)

integerSyntax ATTRIBUTE-SYNTAX�        Integer �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-integer�xe "id-syn-integer"�

9.1.5.12	IntegerSequence and integerSequenceSyntax

Attribute value types that encode sequences of integer values employ this generic syntax or datatype in their definitions.

IntegerSequence ::= SEQUENCE OF Integer

integerSequenceSyntax ATTRIBUTE-SYNTAX�        IntegerSequence�        MATCHES FOR EQUALITY�        ::= id-syn-integer-sequence�xe "id-syn-integer-sequence"�

9.1.5.13	Cardinal and cardinalSyntax

Attribute value types that encode non-negative integer values employ this generic datatype or syntax in their definitions.

Cardinal ::= INTEGER (0..ub-integer)

cardinalSyntax ATTRIBUTE-SYNTAX�        Cardinal �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-cardinal�xe "id-syn-cardinal"�

9.1.5.14	CardinalSequence and cardinalSequenceSyntax

Attribute value types that encode sequences of non-negative integer values employ this generic syntax or datatype in their definitions.

CardinalSequence ::= SEQUENCE OF Cardinal

cardinalSequenceSyntax ATTRIBUTE-SYNTAX�        CardinalSequence�        MATCHES FOR EQUALITY�        ::= id-syn-cardinal-sequence�xe "id-syn-cardinal-sequence"�

9.1.5.15	PositiveInteger and positiveIntegerSyntax

Attribute value types that encode non-zero positive integer values employ this generic syntax or datatype in their definitions.

PositiveInteger ::= INTEGER (1..ub-integer)

positiveIntegerSyntax ATTRIBUTE-SYNTAX�        PositiveInteger �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-positive-integer�xe "id-syn-positive-integer"�

9.1.5.16	IntegerRange and integerRangeSyntax

Attribute value types that encode a range of integer values employ this generic syntax or datatype in their definitions.

IntegerRange ::= SEQUENCE {�        lower-bound  Integer,�        upper-bound  Integer }

integerRangeSyntax ATTRIBUTE-SYNTAX�        IntegerRange�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-integer-range�xe "id-syn-integer-range"�

The SET-COMPARISON matching rule for integerRangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1.

9.1.5.17	CardinalRange and cardinalRangeSyntax

Attribute value types that encode a range of non-negative integer values employ this generic syntax or datatype in their definitions.

CardinalRange ::= SEQUENCE {�        lower-bound  Cardinal,�        upper-bound  Cardinal }

cardinalRangeSyntax ATTRIBUTE-SYNTAX�        CardinalRange�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-cardinal-range�xe "id-syn-cardinal-range"�

The SET-COMPARISON matching rule for cardinalRangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1.

9.1.5.18	MaximumInteger and maximumIntegerSyntax

Attribute value types that encode the maximum allowable value of an entity with integer datatype employ this generic syntax or datatype in their definitions.

MaximumInteger ::= Integer

maximumIntegerSyntax ATTRIBUTE-SYNTAX�        MaximumInteger�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-maximum-integer�xe "id-syn-maximum-integer"�

9.1.5.19	MinimumInteger and minimumIntegerSyntax 

Attribute value types that encode the minimum allowable value of an entity with integer datatype employ this generic syntax or datatype in their definitions.

MinimumInteger ::= Integer

minimumIntegerSyntax ATTRIBUTE-SYNTAX�        MinimumInteger�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-minimum-integer�xe "id-syn-minimum-integer"�

9.1.5.20	Integer64 and integer64Syntax

Attribute value types that encode 64-bit integer values employ this generic syntax or datatype in their definitions.

Integer64 ::= INTEGER (lb-integer64..ub-integer64)

integer64Syntax ATTRIBUTE-SYNTAX�        Integer64 �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-integer64�xe "id-syn-integer64"�

9.1.5.21	Integer64Sequence and integer64SequenceSyntax

Attribute value types that encode sequences of 64-bit integer values employ this generic syntax or datatype in their definitions.

Integer64Sequence ::= SEQUENCE OF Integer64

integer64SequenceSyntax ATTRIBUTE-SYNTAX�        Integer64Sequence�        MATCHES FOR EQUALITY�        ::= id-syn-integer64-sequence�xe "id-syn-integer64-sequence"�

9.1.5.22	Cardinal64 and cardinal64Syntax

Attribute value types that encode non-negative 64-bit integer values employ this generic datatype or syntax in their definitions.

Cardinal64 ::= INTEGER (0..ub-integer64)

cardinal64Syntax ATTRIBUTE-SYNTAX�        Cardinal64 �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-cardinal64�xe "id-syn-cardinal64"�

9.1.5.23	Cardinal64Sequence and cardinal64SequenceSyntax

Attribute value types that encode sequences of non-negative integer values employ this generic syntax or datatype in their definitions.

Cardinal64Sequence ::= SEQUENCE OF Cardinal64

cardinal64SequenceSyntax ATTRIBUTE-SYNTAX�        Cardinal64Sequence�        MATCHES FOR EQUALITY�        ::= id-syn-cardinal64-sequence�xe "id-syn-cardinal64-sequence"�

9.1.5.24	PositiveInteger64 and positiveInteger64Syntax

Attribute value types that encode non-zero positive 64-bit integer values employ this generic syntax or datatype in their definitions.

PositiveInteger64 ::= INTEGER (1..ub-integer64)

positiveInteger64Syntax ATTRIBUTE-SYNTAX�        PositiveInteger64 �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-positive-integer64�xe "id-syn-positive-integer64"�

9.1.5.25	Integer64Range and integer64RangeSyntax

Attribute value types that encode a range of 64-bit integer values employ this generic syntax or datatype in their definitions.

Integer64Range ::= SEQUENCE {�        lower-bound  Integer64,�        upper-bound  Integer64 }

integer64RangeSyntax ATTRIBUTE-SYNTAX�        Integer64Range�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-integer64-range�xe "id-syn-integer64-range"�

The SET-COMPARISON matching rule for integer64RangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1

9.1.5.26	Cardinal64Range and cardinal64RangeSyntax

Attribute value types that encode a range of 64-bit non-negative integer values employ this generic syntax or datatype in their definitions.

Cardinal64Range ::= SEQUENCE {�        lower-bound  Cardinal64,�        upper-bound  Cardinal64 }

cardinal64RangeSyntax ATTRIBUTE-SYNTAX�        Cardinal64Range�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-cardinal64-range�xe "id-syn-cardinal64-range"�

The SET-COMPARISON matching rule for cardinal64RangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1

9.1.5.27	MaximumInteger64 and maximumInteger64Syntax

Attribute value types that encode the maximum allowable value of an entity with 64-bit integer datatype employ this generic syntax or datatype in their definitions.

MaximumInteger64 ::= Integer64

maximumInteger64Syntax ATTRIBUTE-SYNTAX�        MaximumInteger64�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-maximum-integer64�xe "id-syn-maximum-integer64"�

9.1.5.28	MinimumInteger64 and minimumInteger64Syntax

Attribute value types that encode the minimum allowable value of an entity with 64-bit integer datatype employ this generic syntax or datatype in their definitions.

MinimumInteger64 ::= Integer64

minimumInteger64Syntax ATTRIBUTE-SYNTAX�        MinimumInteger64�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-minimum-integer64�xe "id-syn-minimum-integer64"�

9.1.5.29	Real and realSyntax

Attribute value types that encode numeric quantities that may have non-integer values employ this generic syntax or datatype in their definitions.

Real ::= REAL

realSyntax ATTRIBUTE-SYNTAX�        Real�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-real�xe "id-syn-real"�

9.1.5.30	RealSequence and realSequenceSyntax

Attribute value types that encode sequences of real values employ this generic syntax or datatype in their definitions.

RealSequence ::= SEQUENCE OF Real

realSequenceSyntax ATTRIBUTE-SYNTAX�        RealSequence�        MATCHES FOR EQUALITY �        ::= id-syn-real-sequence�xe "id-syn-real-sequence"�

9.1.5.31	NonNegativeReal and nonNegativeRealSyntax

Attribute value types that encode numeric quantities that may have non-negative, non-integer values employ this generic syntax or datatype in their definitions.

NonNegativeReal ::= REAL(0..PLUS-INFINITY)

nonNegativeRealSyntax ATTRIBUTE-SYNTAX�        NonNegativeReal�        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-real�xe "id-syn-non-negative-real"�

9.1.5.32	RealRange and realRangeSyntax

Attribute value types that encode the range of allowable values that a numeric entity of Real datatype employ this generic syntax or datatype in their definitions.

RealRange ::= SEQUENCE {�        lower-bound  Real,�        upper-bound  Real }

realRangeSyntax ATTRIBUTE-SYNTAX�        RealRange�        MATCHES FOR EQUALITY  SET-COMPARISON�        ::= id-syn-real-range�xe "id-syn-real-range"�

The SET-COMPARISON matching rule for realRangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1

9.1.5.33	NonNegativeRealRange and nonNegativeRealRangeSyntax

Attribute value types that encode the range of allowable values that a numeric entity of NonNegativeReal datatype employ this generic syntax or datatype in their definitions.

NonNegativeRealRange ::= SEQUENCE {�        lower-bound  NonNegativeReal,�        upper-bound  NonNegativeReal }

nonNegativeRealRangeSyntax ATTRIBUTE-SYNTAX�        NonNegativeRealRange�        MATCHES FOR EQUALITY  SET-COMPARISON�        ::= id-syn-non-negative-real-range�xe "id-syn-non-negative-real-range"�

The SET-COMPARISON matching rule for nonNegativeRealRangeSyntax is:

the asserted value range is defined as a subset of the attribute value range if the following relationships are true:

a)	the lower bound of the asserted range must be greater than or equal to the lower bound of the attribute value

 and 

b)	the upper bound of the asserted range must be less than or equal to the upper bound of the attribute value.  See 6.4.5.1

9.1.5.34	Boolean and booleanSyntax

Attribute value types that encode Boolean values employ this data type or generic syntax in their definitions.

Boolean ::= BOOLEAN

booleanSyntax ATTRIBUTE-SYNTAX�        BOOLEAN�        MATCHES FOR EQUALITY�        ::= id-syn-boolean�xe "id-syn-boolean"�

9.1.5.35	Percent and percentSyntax

Attribute value types that encode percentage values employ this generic datatype or syntax in their definitions.

Percent ::= INTEGER (0..100)

percentSyntax ATTRIBUTE-SYNTAX�        Percent �        MATCHES FOR EQUALITY ORDERING�        ::= id-syn-percent�xe "id-syn-percent"�

9.1.5.36	ObjectIdentifier and objectIdentifierSyntax

Attribute value types that encode the ASN.1 object identifier type (specified in ISO/IEC 8824) values employ this data type and generic syntax in their definitions.

ObjectIdentifier ::= OBJECT IDENTIFIER

objectIdentifierSyntax ATTRIBUTE-SYNTAX�        ObjectIdentifier�        MATCHES FOR EQUALITY�        ::= id-syn-object-identifier�xe "id-syn-object-identifier"�

9.1.5.37	ObjectIdentifierSequence and objectIdentifierSequenceSyntax

Attribute value types that encode sequences of object identifier values employ this generic syntax or datatype in their definitions.

ObjectIdentifierSequence ::= SEQUENCE OF ObjectIdentifier

objectIdentifierSequenceSyntax ATTRIBUTE-SYNTAX�        ObjectIdentifierSequence�        MATCHES FOR EQUALITY�        ::= id-syn-object-identifier-sequence�xe "id-syn-object-identifier-sequence"�

9.1.5.38	NameOrOid and nameOrOidSyntax

Attribute value types that encode identifiers that may have either a global-form or a local-form employ this generic syntax or datatype in their definitions.

The global-form is of the object identifier type, and is expected to be used wherever such a value has been defined for the object in question.  The local-form is intended for local implementation convenience, for use when a global-form is not available or has not been defined for the object to be identified.

NameOrOid ::= CHOICE {�        global-form  [0] OBJECT IDENTIFIER,�        local-form   [1] SimpleName }

nameOrOidSyntax ATTRIBUTE-SYNTAX�        NameOrOid�        MATCHES FOR EQUALITY�        ::= id-syn-name-or-oid�xe "id-syn-name-or-oid"�

NOTE – It must be stressed that the local-form is not guaranteed to be unique, since there are no procedures in place to control the creation and usage of simple-name types.  It is possible for two different sites to create and use the same simple-name to identify two different entities.  If those two sites are interconnected subsequently, unexpected results can occur because of this duplication of simple-names.  For this reason, the local-form is to be used only for purely local or temporary purposes; the global-form must be used in all other cases.

9.1.5.39	NameOrOidSequence and nameOrOidSequenceSyntax

Attribute value types that encode sequences of NameOrOid values employ this generic syntax or datatype in their definitions.

NameOrOidSequence ::= SEQUENCE OF NameOrOid

nameOrOidSequenceSyntax ATTRIBUTE-SYNTAX�        NameOrOidSequence�        MATCHES FOR EQUALITY�        ::= id-syn-name-or-oid-sequence�xe "id-syn-name-or-oid-sequence"�

9.1.5.40	DistinguishedName and distinguishedNameSyntax

The DistinguishedName datatype is defined in ISO/IEC 9594-2:1990 to enable the creation of unambiguous identifiers.  Objects named in accordance with this datatype may, but need not, be represented by collections of information stored in, and accessible from, a Directory Server.

The distinguishedNameSyntax is defined here for use in the definition of DPA attributes which are intended to encode such identifiers.

distinguishedNameSyntax  ATTRIBUTE-SYNTAX�        DistinguishedName�        MATCHES FOR EQUALITY�        ::= id-syn-distinguished-name�xe "id-syn-distinguished-name"�

NOTE – DistinguishedName is imported from the Directory Standard: the matching rule is defined there.

9.1.5.41	RDNSequence and rdnSequenceSyntax

Attribute value types that specify named objects using relative distinguished names (RDN) employ the RDNSequence data type and the rdnSequenceSyntax.  These definitions are adapted from ISO/IEC 9594 (Directory).

AttributeType              ::= OBJECT IDENTIFIER�AttributeValue             ::= ANY�NameComponent              ::= SEQUENCE { AttributeType, AttributeValue }

RelativeDistinguishedName  ::= SET OF NameComponent�RDNSequence                ::= SEQUENCE OF RelativeDistinguishedName�DistinguishedName          ::= RDNSequence

rdnSequenceSyntax ATTRIBUTE-SYNTAX�        RDNSequence�        MATCHES FOR EQUALITY�        ::= id-syn-rdn-sequence�xe "id-syn-rdn-sequence"�

9.1.5.42	Realization and realizationSyntax

Attribute value types that indicate whether a particular object is classified as a logical or a physical object employ this generic syntax or datatype in their definitions.  In some instances, an object may be considered as both logical and physical, in which case the value shall be logical-and-physical.

Realization ::= ENUMERATED {�        logical                (0),�        physical               (1),�        logical-and-physical   (2) }

realizationSyntax ATTRIBUTE-SYNTAX�        Realization�        MATCHES FOR EQUALITY�        ::= id-syn-realization�xe "id-syn-realization"�

9.1.5.43	MediumDimensions and mediumDimensionsSyntax

Attribute value types that specify the size of a medium in millimetres employ this generic data type and syntax in this definition.

MediumDimensions ::= SEQUENCE {�        x-size   NonNegativeReal,�        y-size   NonNegativeReal }

mediumDimensionsSyntax ATTRIBUTE-SYNTAX�        MediumDimensions�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-medium-dimensions�xe "id-syn-medium-dimensions"�

The SET-COMPARISON matching rule for mediumDimensionsSyntax is:

the asserted value area is defined as a subset of the attribute value area if that asserted area is completely contained within the area defined by the attribute.  See 6.4.5.1

9.1.5.44	Dimension and dimensionSyntax

Attribute value types that specify a single linear dimension either (1) in millimetres or (2) as a name-or-OID with an optional tolerance in millimetres employ this generic data type and syntax in this definition.  The tolerance shall be interpreted as plus or minus.

Dimension ::= SEQUENCE {�        value       CHOICE {�            numeric-valued [0] NonNegativeReal,�            named-value    [1] NameOrOid },�        tolerance      [2] NonNegativeReal OPTIONAL }

dimensionSyntax ATTRIBUTE-SYNTAX�        Dimension�        MATCHES FOR EQUALITY�        ::= id-syn-dimension�xe "id-syn-dimension"�

9.1.5.45	XYDimensions and xyDimensionsSyntax

Attribute value types that specify a rectangular area either (1) in millimetres or (2) as a name-or-oid with an optional tolerance in millimetres employ this generic data type and syntax in this definition.  The tolerance shall be interpreted as plus or minus.

XYDimensions ::= SEQUENCE {�        value       CHOICE {�            numeric-valued [0] SEQUENCE {�                x-dimension    [0] NonNegativeReal,�                y-dimension    [1] NonNegativeReal },�            named-valued   [1] NameOrOid },�        tolerance    [2] NonNegativeReal OPTIONAL }

xyDimensionsSyntax ATTRIBUTE-SYNTAX�        XYDimensions�        MATCHES FOR EQUALITY�        ::= id-syn-x-y-dimensions�xe "id-syn-x-y-dimensions"�

The SET-COMPARISON matching rule for xyDimensionsSyntax is:

the asserted value area is defined as a subset of the attribute value area if that asserted area is completely contained within the area defined by the attribute.  See 6.4.5.1.

9.1.5.46	Locations and locationsSyntax

Attribute value types that specify a sequence of locations as distances from a reference edge in millimetres with an optional tolerance in millimetres employ this generic data type and syntax in this definition.  The tolerance shall be interpreted as plus or minus.

Locations ::= SEQUENCE {�        value       CHOICE {�            numeric-valued [0] SEQUENCE OF NonNegativeReal,�            named-value    [1] NameOrOid },�        tolerance      [2] NonNegativeReal OPTIONAL }

locationsSyntax ATTRIBUTE-SYNTAX�        Locations�        MATCHES FOR EQUALITY�        ::= id-syn-locations�xe "id-syn-locations"�

9.1.5.47	Area and areaSyntax

Attribute value types that specify the size and placement of two dimensional objects with respect to the Reference Coordinate System (RCS) employ this generic data type and syntax in their definitions, such as the assured reproduction area.

Area ::= SEQUENCE {�        minimum-x    NonNegativeReal,�        maximum-x    NonNegativeReal,�        minimum-y    NonNegativeReal,�        maximum-y    NonNegativeReal }

areaSyntax ATTRIBUTE-SYNTAX�        Area�        MATCHES FOR EQUALITY SET-COMPARISON�        ::= id-syn-area�xe "id-syn-area"�

The SET-COMPARISON matching rule for areaSyntax is:

the asserted value area is defined as a subset of the attribute value area if that asserted area is completely contained within the area defined by the attribute.  See 6.4.5.1

9.1.5.48	AreaSequence and areaSequenceSyntax

Attribute value types that encode a sequence of area values employ this generic syntax in their definitions.

AreaSequence ::= SEQUENCE OF Area

areaSequenceSyntax ATTRIBUTE-SYNTAX�        AreaSequence�        MATCHES FOR EQUALITY�        ::= id-syn-area-sequence�xe "id-syn-area-sequence"�

9.1.5.49	Edge and edgeSyntax

Distinguished edges of a medium are identified by values of the Edge datatype.  These values are keyed to the reference-coordinate-system in the following way:

a)	the bottom reference-edge coincides with the x-axis of the RCS;

b)	the left reference-edge coincides with the y-axis of the RCS.

c)	the top reference-edge is the edge opposite the bottom reference edge

d)	the right reference edge is the edge opposite the left reference edge.

The Edge datatype is used in finishing-object attributes, or wherever it is necessary to refer to a particular medium-edge unambiguously. 

Edge ::= ENUMERATED {�        bottom-edge    (0),�        right-edge     (1),�        top-edge       (2),�        left-edge      (3) }

edgeSyntax ATTRIBUTE-SYNTAX�        Edge�        MATCHES FOR EQUALITY�        ::= id-syn-edge�xe "id-syn-edge"�

9.1.5.50	FontReference and fontReferenceSyntax

Attribute value types that identify a font employ this generic syntax and datatype in their definition.  The FontReference type permits a choice of a SimpleName or Global-Name from ISO/IEC 9541-2, thus supporting fonts that conform to ISO/IEC 9541 and those that do not.

FontReference ::= CHOICE {�        simple-font-name    [0] SimpleName,�        iso-9541-font-name  [1] Global-Name }

fontReferenceSyntax ATTRIBUTE-SYNTAX�        FontReference�        MATCHES FOR EQUALITY�        ::= id-syn-font-reference�xe "id-syn-font-reference"�

9.1.5.51	CardinalOrOid and cardinalOrOidSyntax

Attribute value types that can specify a value as either an OID (that normally names a Cardinal or pair of Cardinals) or as a single Cardinal or pair of Cardinals or an OID (that normally names a Cardinal) employ this generic data type and syntax in this definition.   [PTC 3.10]

CardinalOrOid ::= CHOICE {�        cardinal-value    [0] Cardinal,�        oid-value         [1] OBJECT IDENTIFIER�        2-dimension-value  {�             first-value          [0] Cardinal�             second-value         [1] Cardinal  }  }

cardinalOrOidSyntax ATTRIBUTE-SYNTAX�        CardinalOrOid�        MATCHES FOR EQUALITY�        ::= id-syn-cardinal-or-oid�xe "id-syn-cardinal-or-oid"�

9.1.5.52	OidCardinalMap and oidCardinalMapSyntax

Attribute value types that can specify a value as a Cardinal or pair of Cardinals and also have an OID that acts as alias for the Cardinal (or pair of Cardinals) employ this generic data type and syntax in this definition.   [PTC 3.12]

OidCardinalMap ::= SEQUENCE {�        oid-name          [0] OBJECT IDENTIFIER OPTIONAL,�        firstcardinal-value           [1] Cardinal,�        second-value           [2] Cardinal  OPTIONAL }

oidCardinalMapSyntax ATTRIBUTE-SYNTAX�        OidCardinalMap�        MATCHES FOR EQUALITY�        ::= id-syn-oid-cardinal-map�xe "id-syn-oid-cardinal-map"�

NOTE - For an example of how this type is used, see the two attributes printer-resolutions-supported and default-printer-resolution.

9.1.5.53	CardinalOrNameOrOid and cardinalOrNameOrOidSyntax

Attribute value types that can specify a value as either a Cardinal or a NameOrOid (that normally names a Cardinal) employ this generic data type  and syntax in this definition.

CardinalOrNameOrOid ::= CHOICE {�        cardinal-value            [0] Cardinal,�        name-or-oid-value         [1] NameOrOid }

cardinalOrNameOrOidSyntax ATTRIBUTE-SYNTAX�        CardinalOrNameOrOid�        MATCHES FOR EQUALITY�        ::= id-syn-cardinal-or-name-or-oid�xe "id-syn-cardinal-or-name-or-oid"�

A name-or-oid-value element shall be any string of characters that can be represented by the specified coded character set and which does not satisfy the syntax rules for a string representing a Cardinal value. For example, neither “8”, “+8”, nor “08” shall be allowed as names, because they satisfy the syntax rules for a string representing a Cardinal value. Cardinal values shall be represented using the cardinal-value element.

9.1.5.54	PositiveIntegerOrOid and positiveIntegerOrOidSyntax

Attribute value types that encode identifiers that may be either an object identifier or a positive integer employ this generic syntax or data type in their definitions.

PositiveIntegerOrOid  ::= CHOICE {�        object-identifier     [0] OBJECT IDENTIFIER,�        positive-integer      [1] PositiveInteger }

positiveIntegerOrOidSyntax ATTRIBUTE-SYNTAX�        PositiveIntegerOrOid�        MATCHES FOR EQUALITY�        ::= id-syn-positive-integer-or-oid�xe "id-syn-positive-integer-or-oid"�

9.1.5.55	EventHandlingProfile and eventHandlingProfileSyntax

Attribute value types that specify event handling profiles employ this generic syntax or data type in their definitions.

RPCAddress ::= CHOICE {�        name-binding [0] Text,  --for an implementation that uses the name �                                -- service, e.g., DCE;  ONC should use �                                -- onc-binding, but may use name-binding�        onc-binding  [1] SEQUENCE {  -- for ONC only�            host-name             [0] Text,�            program-number        [1] Cardinal,�            version-number        [2] Carcinal,�            procedure-number      [3] Cardinal,�            authentication-name   [4] Text } }

DeliveryAddress ::= CHOICE {�        mhs-address        [0] ORAddressAndOrDirectoryName, -- ISO/IEC 10021-4�        distinguished-name [1] DistinguishedName,           -- ISO/IEC 9594-2�        text               [2] Text,�        dor                [3] DOR,                         -- ISO/IEC 10031-2�        octet-string       [4] OCTET STRING(SIZE(0..ub-octet-string)),�        dist-name-string   [5] DistinguishedNameString, }�        rpc-address        [6] RPCAddress }        -- for notification service

NOTE – ORAddressAndOrDirectoryName is imported from ISO/IEC 10021-4, DistinguishedName is imported from ISO/IEC 9594-2 and DOR is imported from ISO/IEC 10031-2.

EventHandlingProfile ::= SEQUENCE {�        event-identifiers       [0] SET OF OBJECT IDENTIFIER OPTIONAL,�        delivery-method         [1] OBJECT IDENTIFIER OPTIONAL,�        event-comment           [2] Message OPTIONAL,�        delivery-address        [3] DeliveryAddress OPTIONAL,�        locale                  [4] Locale OPTIONAL }

eventHandlingProfileSyntax ATTRIBUTE-SYNTAX�        EventHandlingProfile�        MATCHES FOR EQUALITY�        ::= id-syn-event-handling-profile�xe "id-syn-event-handling-profile"�

The event-identifiers element is a set of identifiers of event types and event classes of interest that may occur during the processing and printing of the print-job.  If the event-identifiers element is omitted, the server shall supply a default value in an implementation-defined manner, possibly from an appropriate attribute value of an initial-value-job object.  If an empty set is supplied, all event types and classes are designated.  Standard event-identifier values are defined in 8.5.

Standard values for delivery-method are defined in specification of the delivery-method-identifier attribute of the delivery-method object class. Some of the values indicated may require other components of the EventHandlingProfile type to become mandatory.

The omission of delivery-method from an EventHandlingProfile type indicates the standard delivery-method of a particular implementation is to be used (e.g., electronic mail).

The event-comment element is a human-readable string supplied by the client, and it may be inserted within the notification message that the recipient gets via electronic mail, via some notification mechanism, or via some file. It is intended to supply additional information to the notification recipient, who may or may not be the person who submitted the job (e.g. “This event occurred during Bill’s job.”, or “The suspended job is really urgent, so please fix the problem.”, or “The suspended job was submitted by the XYZ program.”). The event-comment is not intended to contain information that would normally be in the delivery-address. The event-comment does not appear on a job sheet because notifications and loggings never produce hard-copy results.

The delivery-address element is programmatically interpretable data that fully specifies the address of the recipient of notifications (e.g. an e-mail address or a file path-name).  The structure and content of a delivery-address is specific to the delivery-method.

For some notification mechanisms, the delivery-address may be ignored because the direct recipient is not something that the client specifies, but is, instead, a notification server that registers with the (spooling) server and then receives all or selected notification messages. Such a notification server would forward to clients all messages that the client had registered an interest in with the notification server. If a notification server controls the events it receives from a (spooling), then the client does not need to use this notification-profile at all for receiving events via a notification server. Instead, the client registers its interest with the notification server.  Such an architecture may allow a client to receive notification about printer problems even when its job is not printing.

If the delivery-address element is omitted from an xxx-profile attribute value, the server shall select a value from the default-delivery-address attribute, if supplied by the client for the specified delivery-method; otherwise, the server shall not use this value of the EventHandlingProfile for notification or logging.

The locale element is the specification of the language, country, and coded character set that the server shall use when constructing or writing notification messages.  If this element is omitted, the server shall use the locale specified in the operation-locale attribute of CommonArguments, if specified, and if not then use the value of the server’s locale attribute.

9.1.5.56	OctetString and OctetStringSyntax   [PTC 2.1]

Attribute value types that encode ordered sequences of octets (i.e., 8-bit bytes) employ this generic syntax or data type in their definitions.

OctetString  ::= OCTET STRING (SIZE(0..ub-octet-string))

OctetStringSyntax ATTRIBUTE-SYNTAX�        OctetString�        MATCHES FOR EQUALITY  SUBSTRINGS�        ::= id-syn-octet-string�xe "id-syn-octet-string"�

9.1.6	Generic attributes, their datatypes, and syntaxes

Many attributes associated with different object classes share a common form and set of values. This clause defines attribute syntaxes, datatypes and standard values used in the definitions of attributes, and a set of generic attributes that are used with several object classes.  The remaining subclauses of clause 9 specify the attributes for particular object classes.  Those subclauses also contain a table indicating which generic attributes may be contained in objects of the object class.

The client may specify generic attributes in:

a)	Print:  id-att-notification-profile, id-att-logging-profile

b)	ModifyJob:  id-att-notification-profile, id-att-logging-profile

c)	ListObjectAttributes:  all

9.1.6.1	Object-class

This attribute identifies the object class to which the associated object belongs.

object-class ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-object-class�xe "id-att-object-class"�  -- see ISO/IEC 9594-2 9.5.4

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��generic�id-oc-generic�A generic object class for the purpose of defining attributes that may be contained in objects belonging to several other object classes.��job�id-oc-job�A print-job object class where each object represents a distinct set of job attributes and contains one or more document objects, plus possibly font and resource objects.��document�id-oc-document�A printable document object class where each object represents a distinct set of document attributes and contains a series of electronic page images.��printer�id-oc-printer�A printer object class where each object represents a logical, a physical, or both a logical and a physical printer.��server�id-oc-server�A server object class where each object represent a server that accept protocol requests conforming to ISO/IEC 10175.��medium�id-oc-medium�A medium object class where each object represent a logical medium, a physical medium, or both a logical and a physical medium.��font�id-oc-font�A font object class where each object contains font attributes and a collection of glyph images having the same basic design.��resource�id-oc-resource�A resource object class where each object contains resource attributes and data that the server uses to print a document, such as an overlay, logo, etc.��transfer-method�id-oc-transfer-method�A transfer-method object class where each object represents the attributes of a specific method for transferring electronic documents to the server.��delivery-method�id-oc-delivery-method�A delivery-method object class where each object represents the attributes of a specific method for a server to deliver printed documents, logs, and notifications.��auxiliary-sheet-package�id-oc-auxiliary-sheet-package�An auxiliary-sheet object class where each object contains attributes that specify a set of auxiliary-sheets to be placed at specific positions in a print-job.��auxiliary-sheet�id-oc-auxiliary-sheet�An auxiliary-sheet object class where each object represents a specific type of additional sheet that the server may print before and/or after each printed document or between them.��finishing�id-oc-finishing�A finishing object class where each object represents a sequence of additional operations that the server may apply to printed output to produce complete documents.��output�id-oc-output�An output object class where each object represents a different additional operations that the server may apply to the printed output, such as sorting or collating.��imposition�id-oc-imposition�An imposition object class where each object represents processing functions that alter the electronic document prior to imaging and rendering, such as placing multiple page images on a single side of a medium.��scheduler�id-oc-scheduler�A scheduler object class where each object represents a different scheduling algorithm and policy that the server implements for scheduling jobs on a printer.��initial-value-job�id-oc-initial-value-job�An initial-value-job class where each object represents a set of default values for job attributes.��initial-value-document�id-oc-initial-value-document�An initial-value-document class document                where each object represents a set of default values for document attributes.��resource-context�id-oc-resource-context�A resource-context class where each object encapsulates the details about the server’s environment that, when use with a resource name, uniquely identify a resource in the server’s environment.��9.1.6.2	Descriptor

This attribute provides a description of a DP-object in the form of human-readable text. The text is not an unambiguous identification of the DP-object, but identical text for different DP-objects is intended to be uncommon.

descriptor ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX descriptorSyntax�        SINGLE VALUE�        ::= id-att-descriptor�xe "id-att-descriptor"�

9.1.6.3	Descriptive-name

This attribute provides a descriptive name of a DP-object in the form of human-readable text. This string is used for reporting to the client, which the client can in turn display to its human user. It also provides some consistency between client implementations for the communication between the client and its human user.

descriptive-name ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX descriptiveNameSyntax�        SINGLE VALUE�        ::= id-att-descriptive-name�xe "id-att-descriptive-name"�

9.1.6.4	State

This attribute identifies the current state of the object

state ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-state�xe "id-att-state"�

These generic state values do not apply to all object classes (e.g., job, document, or printer classes). State values for these objects are defined with the other attributes that pertain to these objects.

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��ready�id-val-state-ready�Indicates that the object is ready to be used without human intervention��initializing�id-val-state-initializing�Indicates that the object is being initialized��on-request�id-val-state-on-request�Indicates that the object requires human intervention in order to be used��unavailable�id-val-state-unavailable�Indicates that the object is not available for use even with human intervention��busy�id-val-state-busy�Indicates that the object is temporarily inaccessible due to dynamic constraints, but will become ready without human intervention��terminating�id-val-state-terminating�Indicates that the object is being terminated��unknown�id-val-state-unknown�Indicates that the state of the object is not known��9.1.6.5	Message

This attribute specifies a human readable string associated with an object that may be presented as a message when the user requests this object.

message ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-message�xe "id-att-message"�

This attribute may be used to indicate to users, for example, why an object is unavailable or when it is expected to be ready or on-request.

9.1.6.6	Availability

This attribute indicates the current availability of an object.

availability ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-availability�xe "id-att-availability"�

This attribute may be used to indicate the load of servers, printers, etc. and it may also be used to indicate the supply of media, font resources, etc.

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��high�id-val-availability-high�Indicates that the availability of the object is high, e.g., a server is not busy, or there is plenty of the given media��normal�id-val-availability-normal�Indicates that the availability of the object is normal, e.g. the load on the server is reasonable or as expected��low�id-val-availability-low�Indicates that the availability of the object is low, e.g., a server is busy, or a supply of media is low��none�id-val-availability-none�Indicates that the object is not available, see 9.1.2��unknown�id-val-availability-unknown�Indicates that availability cannot be determined��9.1.6.7	List-of-managers

This attribute contains the list of managers responsible for the maintenance and operation of the object.  This information may be provided to users to assist in the resolution of system problems.

list-of-managers ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�        MULTI VALUE�        ::= id-att-list-of-managers�xe "id-att-list-of-managers"�

The manager indicated may not necessarily identify an individual (for example, it may identify a group of users or a programmatic object).

9.1.6.8	Notification-profile

This attribute is a specification of events about which the user and/or designate are to be notified. In addition, this attribute specifies how the event notifications are to be delivered.

notification-profile ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX eventHandlingProfileSyntax�        MULTI VALUE�        ::= id-att-notification-profile�xe "id-att-notification-profile"�

Servers may produce the same information for notification and logging or they may produce different information, depending on implementation.  The server should provide notification information in the language that an average user can understand.  The server should provide logging information to enough depth for an expert administrator or implementor to find useful.

9.1.6.9	Logging-profile

This attribute is a specification of events which are to be logged. In addition, this attribute specifies how the logs are to be delivered.  The exact structure and content of the logs is implementation-dependent.

logging-profile ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX eventHandlingProfileSyntax�        MULTI VALUE�        ::= id-att-logging-profile�xe "id-att-logging-profile"�

Servers may produce the same information for notification and logging or they may produce different information, depending on implementation.  The server should provide notification information in the language that an average user can understand.  The server should provide logging information to enough depth for an expert administrator or implementor to find useful.

9.1.6.10	Associated-server

This attribute indicates the name of the server with which this object is currently associated.

NOTE – In some print-systems, the server and printer are one and the same. For these systems, when this attribute is used on the printer object, the printer identifier and the associated-server identifier may be the same. In other systems, many individual printers may be accessed through a single server. In these systems, when this attribute is used on the printer objects, the printer identifiers might not be the same as the associated-server identifier. The exact configuration is implementation-dependent.

associated-server ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�        SINGLE VALUE�        ::= id-att-associated-server�xe "id-att-associated-server"�

9.1.7	Internet-related attributes

The Internet Assigned Numbers Authority (IANA) is the central coordinator for the assignment of unique parameter values for Internet protocols.

The IANA is chartered by the Internet Society (ISOC) and the Federal Network Council (FNC) to act as the clearinghouse to assign and coordinate the use of numerous Internet protocol parameters.

The common use of the Internet protocols by the Internet community requires that the particular values used in these parameter fields be assigned uniquely.  It is the task of the IANA to make those unique assignments as requested and to maintain a registry of the currently assigned values.

Standard values of several attributes defined in this International Standard are derived from lists of values that have been assigned by the IANA.  The objective of this form of attribute value definition is interoperability; the particular attribute value sets in question are used by Internet Standards that are closely related to ISO/IEC 10175, in particular, the Printer MIB (RFC 1759 at the time of this writing).  By aligning these two standards in this manner, implementation of print-server and printer software is facilitated, since many such implementations are expected to support both ISO/IEC 10175 and RFC 1759 (and its successors).

Access to the assigned values maintained by the IANA is available on the Internet by means of anonymous FTP.  The full ftp address is:

ftp.isi.edu/in-notes/iana/assignments

Each different class of assignment, e.g., coded character sets, is grouped in a subdirectory of the iana/assignments directory.  Within this clause, the relevant iana/assignments subdirectory is indicated for each of the attribute definitions whose values are derived from such an IANA subdirectory.

9.2	Job Object attributes

A job object contains a set of job attributes and one or more document objects.  The server shall create a printable job object in response to a client that invokes one or more Print abstract-operations (see 8.2.1).  In addition, initial-value-job objects are created in a server by means outside the scope of this part of ISO/IEC 10175 in order to represent complete sets of default values for job attributes (see the initial-value-job object class).  This subclause of ISO/IEC 10175 specifies the job attributes for both job and initial-value-job objects.  Subclause 9.3 specifies the document attributes for document objects.

In addition to the attributes specifically defined for the job and initial-value-job objects, certain of the generic attributes may also be associated with these objects.  For example, when requesting a list of attribute values for an object of these classes, the client may identify one or more of the generic attributes in the following table, for which the server shall return values if the attributes are implemented.

The applicable generic attributes are:

Sub-clause�Generic attribute name��9.1.6.1�object-class��9.1.6.8�notification-profile��9.1.6.9�logging-profile��9.2.1	Job-information attributes

These attributes provide information to identify a print-job. (e.g., for searching and for printing on auxiliary-sheets).

The client may specify job-information attributes in:

a)	Print:  all, except id-att-job-identifier and id-att-job-identifier-on-printer

b)	ModifyJob: all, except id-att-job-identifier, id-att-job-identifier-on-printer, id-att-job-identifier-on-client, id-att-job-originator, id-att-job-owner, id-att-initial-value-job, and id-att-job-password

c)	ListObjectAttributes:  all

9.2.1.1	Job-identifier

This attribute provides the job-identifier for this job on the server.  The server shall generate a job-identifier value that is unique on that server, but need not be unique across the distributed environment.

JobIdentifier ::= PrintableString (SIZE (1..255))

jobIdentifierSyntax ATTRIBUTE-SYNTAX�        JobIdentifier�        MATCHES FOR EQUALITY�        ::= id-syn-job-identifier�xe "id-syn-job-identifier"�

job-identifier ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-identifier�xe "id-att-job-identifier"�

The value of the job-identifier attribute shall be returned by the server as part of the PrintResult in the first Print abstract-operation for the job (see 8.2.1).  The client shall pass its value as part of the PrintArgument in subsequent Print abstract-operations for the same job.

9.2.1.2	Job-identifiers-on-printers  [PTC 3.5]

The Job-identifiers-on-printers attribute is intended to replace the earlier attribute job-identifier-on-printer, which is now deprecated.  The new form of the attribute permits a job to be split across multiple printers, without losing the identity of the job on each separate printer.  The earlier version of the attribute only provided for a single job-identifier to be passed, so if the job was split among multiple printers, the identities of the subjobs could be lost or ambiguous.

9.2.1.2.1	Job-identifiers-on-printers attribute  [PTC 3.5]

This attribute can contain a unique job-identifier for this job on each assigned printer or next server downstream, and it shall be assigned by that printer(s) or server.

JobIdentifierOnPrinterSequence  ::= SEQUENCE {�                                       printer-name   [0] SimpleName,�                                       job-identifier [1] JobIdentifier }OF JobIdentifier

jobIdentifierOnPrinterSequenceSyntax  ATTRIBUTE-SYNTAX�        JobIdentifierOnPrinterSequence�        MATCHES FOR EQUALITY  SET-COMPARISON  SET-INTERSECTION�        ::= id-syn-job-identifier-on-printersequence�xe "id-syn-job-identifier-on-printersequence"�

job-identifiers-on-printers ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobIdentifierOnPrinterSequenceSyntax�        MULTISINGLE VALUE�        ::= id-att-job-identifiers-on-printers�xe "id-att-job-identifiers-on-printers"�

The value of the job-identifiers-on-printers attribute shall contain the job-identifier that the printer or the next server downstream generates at the time the server submits the job to the printer or the next server downstream.  If the printer or the next server downstream does not generate its own job identifier, the server shall leave the job-identifier value of this attribute unspecified (i.e., the job-identifier element value shall contain a null string).

If the job is split among two or more printers, the value of job-identifiers-on-printers shall contain a job-identifier for each of the assigned printers.  The order of the elements in the JobIdentifierSequence value shall correspond to the order of the elements of the attribute printers-assigned.  That is, for each printer identified in printers-assigned, the corresponding element of job-identifers-on-printers shall be the job identifier for the job on that printer.  If a printer does not generate its own job identifier, the server shall place a null string in place of a job identifier for that printer.

NOTE – This attribute is intended for jobs submitted to other servers, such as a gateway to a legacy server, or to printers which have their own internal queue and assign their own job identifiers.

9.2.1.2.2	Job-identifier-on-printer attribute  [deprecated]  [PTC 3.5]

[Temporary Note: This attribute is now deprecated, but should be supported for a limited time to enable interoperability with older DPA client and server implementations.]

This attribute provides the job-identifier for this job to uniquely identify it on the printer or next server downstream, and it shall be assigned by that printer or server.

job-identifier-on-printer ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jJobIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-identifier-on-printer�xe "id-att-job-identifier-on-printer"�

The value of the job-identifier-on-printer attribute shall be the job-identifier that the printer or the next server downstream generates at the time the server submits the job to the printer or the next server downstream.  If the printer or the next server downstream does not generate its own job identifier, the server shall leave the value of this attribute unspecified.

NOTE – This attribute is intended for jobs submitted to other servers, such as a gateway to a legacy server, or to printers which have their own internal queue and assign their own job identifiers.

9.2.1.3	Job-identifier-on-client

This attribute provides the job-identifier for this job to uniquely identify the job on the client submitting the job, and the value shall be assigned by that client.

job-identifier-on-client ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jJobIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-identifier-on-client�xe "id-att-job-identifier-on-client"�

The client shall supply the value of the job-identifier-on-client attribute at the time that the client submits the job to the server, if such client has its own job-identifier for the job.

NOTE 1 – This attribute is intended for jobs submitted from legacy servers which have their own job-identifier for the job.

If a job passes through a chain of servers between the client initiating the job and the output device, the value of the job attribute job-identifier-on-client shall be the value of the job’s job-identifier on the immediate upstream server and the value of the job attribute job-identifier-on-printer shall be the value of the job’s job-identifier on the immediate downstream server or printer.

NOTE 2 – A job has attributes for identifying itself on the current server, on the immediate upstream server (where the job came from), and on the immediate downstream server or printer (where the job went). These attributes are job-identifier, job-identifier-on-client, and job-identifier-on-printer, respectively.

9.2.1.4	Job-client-id

This attribute supplies a human-readable descriptor for the job.  This descriptor may be printed by the server on auxiliary-sheets to help identify the user’s printed output, and discriminate between different jobs.

job-client-id ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX textSyntax�        SINGLE VALUE�        ::= id-att-job-client-id�xe "id-att-job-client-id"�

Use and treatment of this attribute is implementation and site specific.

If the client specifies the value of the job attribute job-client-id, no server shall change it.  If the client does not specify the value of the job attribute job-client-id, the first server shall set it to the value of the job attribute job-identifier, so that no downstream server shall change it. These rules ensure that if an implementation prints the value of the job-client-id on an auxiliary-sheet, it has a value that is meaningful to the client originally submitting the job, no matter how many servers the job passes through.

For example, client A submits a job to server B and does not specify a value for the job attribute job-client-id.  Server B assigns a job-identifier of 123 to the job, and forwards this job to server C.  Server C assigns a job-identifier of 456 to the job and forwards this job to printer D.  Printer D is not a DPA server, but it has its own queue and assigns a job-id of 789 to the job. The following table shows the value of the relevant job attributes in the two servers B and C:

�job-client-id�job-identifier-on-client�job-identifier�job-identifier-on-printer��server B�123�unspecified�123�456��server C�123�123�456�789*��* If printer D did not assign a job-id to its jobs, then the value of the job attribute job-identifier-on-printer for server C would be unspecified.

9.2.1.5	Job-name

This attribute supplies a human readable string for the print-job. This string is used for naming the print-job in human-readable “free-form” fashion.

job-name ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX simpleNameSyntax�         SINGLE VALUE�         ::= id-att-job-name�xe "id-att-job-name"�

This attribute is intended for enabling a user or the user’s application to convey a job name that may be printed on a start sheet, returned in a ListObjectAttributes result, or used in notification or logging messages.

If this attribute is not specified, no job name is assumed, but implementation specific defaults are allowed, such as the value of the document-name attribute of the first document in the job.

9.2.1.6	Job-originator

This attribute supplies the name of the human or programmatic originator of the print-job.

job-originator ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�         SINGLE VALUE�         ::= id-att-job-originator�xe "id-att-job-originator"�

If this attribute is not specified, no value for job originator is assumed, but implementation specific defaults are allowed.

NOTE – This attribute may be different from job-owner (1) when a program submits the print-job on behalf of a user or (2) when an operator must resubmit a misprinted job on behalf of the original job owner.  However, an operation to resubmit a print-job is outside the scope of this part of ISO/IEC 10175.  See part 3 of ISO/IEC 10175 for a description of the resubmit abstract-operation.

9.2.1.7	Job-owner

This attribute supplies the name of the human owner of the print-job.

job-owner ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�         SINGLE VALUE�         ::= id-att-job-owner�xe "id-att-job-owner"�

The value of job-owner will often be the same as job-originator. The job-owner will be different from job-originator when the job has been submitted by the originator on behalf of the owner. This attribute is not to take the place of the security parameters or the access-and-accounting attributes.

If this attribute is not specified, the value of user-name or job-originator should be used for any circumstances which require a value for job-owner.

9.2.1.8	Job-comment

This attribute supplies an arbitrary human-readable text string associated with the print-job.

job-comment ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-job-comment�xe "id-att-job-comment"�

This attribute is intended for enabling a user to convey a text string that may be printed on a job start sheet, for example, in an implementation-dependent manner.

9.2.1.9	Job-start-message

This attribute supplies a human-readable message string associated with the print-job.

job-start-message ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-job-start-message�xe "id-att-job-start-message"�

This message is forwarded to the operator (in an implementation-dependent manner) when job processing starts.  If job-start-wait is TRUE, this message shall be forwarded to the operator at the beginning of the wait period.

9.2.1.10	Job-end-message

This attribute supplies a human-readable message string associated with the print-job.

job-end-message ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-job-end-message�xe "id-att-job-end-message"�

This message is forwarded to the operator (in an implementation-dependent manner) when job processing ends.

9.2.1.11	Job-non-compulsory-attributes

This attribute identifies the attribute-type ObjectIdentifier of those job attributes that the server shall consider as non-compulsory (see 6.4.6 and 9.1.1).  If a server does not recognize and/or support (1) a job attribute or (2) some of the values of the job attribute supplied by a client in a Print abstract-operation, the server shall either:

a)	If the ObjectIdentifier of that attribute-type is present in the value of job-non-compulsory-attributes, the server shall ignore that attribute and/or its unsupported values and copy them to the value of the job’s ignored-attributes.

b)	If the ObjectIdentifier of that attribute-type is not present in the value of job-non-compulsory-attributes, the server shall reject the job (see 8.2.1).

job-non-compulsory-attributes ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-job-non-compulsory-attributes�xe "id-att-job-non-compulsory-attributes"�

9.2.1.12	Initial-value-job

This attribute identifies an initial-value-job object (see the initial-value-job object class) in the server that contains default attributes to be used when constructing the job object during print-job submission.

If the client specifies the initial-value-job attribute with a value, the server shall use the specified initial-value-job object to initialize any job attribute not specified (or specified with no value) by the client in the Print abstract-operation, instead of using the initial-value-job object specified by the printer’s printer-initial-value-job attribute.  Thus, the initial-value-job attribute provides the client with the ability to specify a different set of default attribute values than the set the server normally provides with the specified printer.  See the printer-initial-value-job attribute for a description of the server defaulting of job attributes when the print-job is submitted and when the print-job is printed.

initial-value-job ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�        SINGLE VALUE�        ::= id-att-initial-value-job�xe "id-att-initial-value-job"�

If this attribute is unspecified (or specified with no values) at the time a print-job is created, the server shall copy the value from the specified printer’s printer-initial-value-job attribute (if supported) as the value for this attribute.

If the client specifies the initial-value-job attribute with a value of none (i.e., id-val-generic-none) the server shall not use any initial-value-job object to construct the job object during print-job submission.   [PTC 2.2]

Modifying the value of the initial-value-job attribute of a job object using the ModifyJob operation shall have no effect (since the server has lost track of whether the job’s other attribute-values were supplied by (1) the client explicitly, (2) the initial-value-job object specified by the client as the value of the initial-value-job attribute), or (3) the initial-value-job object specified by the printer as the value of the printer’s printer-initial-value-job attribute).

9.2.2	Job-results-handling attributes

These attributes specify the actions to be undertaken after printing of a job has been completed.  This includes assembly of documents into job sets, finishing operations applied to job sets, and delivery of the completed job sets.

The client may specify job-results-handling attributes in:

a)	Print:  all

b)	ModifyJob:  all

c)	ListObjectAttributes:  all

9.2.2.1	Results-profile

The hardcopy output of a print-job consists of one or more job sets, each of which may be specified to be delivered to, or held for, one particular recipient who is not necessarily the job creator.  Each job set may be specified to contain one or more job copies.  Each job copy shall contain one or more copies of each of the documents specified by means of the Print abstract-operations that compose the job.

The results-profile attribute specifies the job sets that compose the job’s output.  This attribute may contain one or more ResultsProfile components, each of which specifies the composition and disposition of one job set.  Each ResultsProfile may include the specification of a delivery-method and address for delivery of the hardcopy print output of the job set, a human readable comment for an operator or the recipient of the job set, the printer’s output-bin which is to receive the hardcopy output, and the number of copies of the entire job to be delivered to the recipient.   The number of copies of an individual document to be included in a job copy is specified in the print argument for that document by the document’s copy-count attribute.

ResultsProfile ::= SEQUENCE {�        delivery-method     [0] OBJECT IDENTIFIER OPTIONAL,�        results-set-comment [1] Message OPTIONAL,�        delivery-address    [2] DeliveryAddress OPTIONAL,�        job-copies          [3] PositiveInteger DEFAULT 1,�        output-bin          [5] NameOrOid OPTIONAL }

resultsProfileSyntax ATTRIBUTE-SYNTAX�        ResultsProfile�        MATCHES FOR EQUALITY�        ::= id-syn-results-profile�xe "id-syn-results-profile"�

results-profile ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX ResultsProfileSyntax�        MULTI VALUE�        ::= id-att-results-profile�xe "id-att-results-profile"�

The server shall ensure that the state of the printer is reset between job copies, and upon completion of the entire job.

Standard values for delivery-method are defined with the Delivery-Method Object attributes (see the delivery-method object class).   Some of the values indicated may require other components of the ResultsProfile type to become mandatory.

The omission of a value for delivery-method in a ResultsProfile type indicates the default delivery-method of a particular implementation is to be used (e.g., pick-up).

The results-set-comment component is a human-readable string supplied by the client. The job attribute job-comment may convey similar information, except that the results-set-comment may be different for each result-set. The results-set-comment is intended to help in the delivery of the hard-copy results of the job or give information about it. The results-set-comment may be printed on job-sheets or document-sheets. It may provide information to an operator that is beyond what the delivery address supplies (e.g. “Please deliver before 2pm.” or “Please use an XYZ overnight package delivery service”, “Please insert this into a envelope.” or “Please staple this document.”), or it may supply information to a recipient of the hard-copy results (e.g. “please, read this by tomorrow” or “read the enclosed documents in order”). It is not intended to contain information that would normally be in the delivery-address. It is ignored when results are delivered electronically (e.g. if the delivery-method is doc-file).

The delivery-address component is programmatically interpretable data that fully specifies the address of the recipient of results. The structure and content of delivery-address is specific to the delivery-method.  For example, delivery-address can be used as a postal mail address, printed on the start sheet(s) and/or end sheet(s), etc. If no value is specified for delivery-address, no address is assumed, but implementation specific defaults are allowed.

For each job result set defined in the job’s results-profile attribute, the server shall produce the specified number of job-copies; each job copy shall be composed of the specified document sets, produced in ascending order based on the document-sequence-number of the contained document objects.  See 3.2 for definitions of job result set, job copy, document set and document copy.

The server shall deliver all output for each job result set as a single unit.

A server may produce the output of a job result set on more than one printer, as long as the final job result set is collated by some means, either automatically or by hand, and is finally delivered as a unit.

Because the results-profile does not specify the order of the job sets, the order in which the job sets are printed within the whole job is implementation-dependent.

For example, consider the following job being submitted: 

    results-profile: {delivery-address=Jones, job-copies=1},�                     {delivery-address=Smith, job-copies=2}�    documentA with copy-count=1�    documentB with copy-count=2

� EMBED Draw  ���

A server shall produce document copies in the following order within each job result set. The result set for Jones may precede or follow the result set for Smith. The two result sets could be produced simultaneously if the specified logical printer has two or more associated physical printers.

The output-bin element specifies the output receptacle for the media on which the job-result-set is to be printed.  The NameOrOid type provides two choice types for use in system implementations that (1) use a simple-named bin identification and (2) for those that use named bins that are identified with object identifiers.

The output-bin element specifies the output receptacle for the media on which the job-result-set is to be printed.  The NameOrOid type provides two choice types for use in system implementations that (1) use a simple-named bin identification (which may consist of a simple-name or solely of numeric digits for numbered bins, including leading 0 digits), and (2) for those that use named bins that are identified with object identifiers.

The correspondence between the integer name of an output-bin and the actual output-bin in the printer is printer-dependent, and an output-bin named by a simple-name may also have an object identifier that names the output-bin as well.

A server may try to convert a simple-name received from a client to one of the server’s OIDs, depending on implementation.  However, a server shall always return an output-bin as an OID to the client if the server identifies the output-bin using an OID.

Examples: Output-bins may be represented as (1) simple-name strings: mail-box or top, or the digit strings: 2 or 02 representing output-bin: 2, or (2) the OID value: id-val-output-bin-top (which the user might specify as top to the client).

If the results-profile attribute is supplied, but the OPTIONAL output-bin attribute is omitted, the server shall use the default output-bin of the actual printing device.

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��top�id-val-output-bin-top�This value specifies the output bin which, when facing the printer, is best identified as the “top” bin with respect to the printer and the other output bins supported by the printer.��middle�id-val-output-bin-middle�This value specifies the output bin which, when facing the printer, is best identified as the “middle” bin with respect to the printer and the other output bins supported by the printer.��bottom�id-val-output-bin-bottom�This value specifies the output bin which, when facing the printer, is best identified as the “bottom” bin with respect to the printer and the other output bins supported by the printer.��side�id-val-output-bin-side�This value specifies the output bin which, when facing the printer, is best identified as the “side” bin with respect to the printer and the other output bins supported by the printer.��left�id-val-output-bin-left�This value specifies the output bin which, when facing the printer, is best identified as the “left” bin with respect to the printer and the other output bins supported by the printer.��right�id-val-output-bin-right�This value specifies the output bin which, when facing the printer, is best identified as the “right” bin with respect to the printer and the other output bins supported by the printer.��face-up�id-val-output-bin-face-up�This value specifies an output bin in which sheets shall be placed face up in the bin.  If the document is printed two-sided the front-side is face-up.��face-down�id-val-output-bin-face-down�This value specifies an output bin in which sheets shall be placed face down in the bin.  If the document is printed two-sided the front-side is face-down.��large�id-val-output-bin-large�This value specifies the output bin with the largest capacity (in terms of number of sheets).��private�id-val-output-bin-private�This value specifies the output bin which is identified with the job-originator.��collator�id-val-output-bin-collator�This value specifies that individual document copies are to be placed in the sequential slots of a collating  device (sometimes called a sorter).��9.2.2.2	Job-finishing

This attribute identifies a finishing-object or a sequence of one or more finishing-processes to be applied to each job-copy of the printed output.

Finishing encompasses the operations that may be applied to the media output of a print-job.  Examples include stapling, saddle-stitching, hole-drilling, binding with tape, etc.  The Finishing type permits a client to specify job-finishing by either of two means:

a)	one server-defined named-finishing object may be specified by supplying its name or OID in the job-finishing attribute; the specified finishing object may consist of any number of individual finishing processes which shall be applied to each job copy; the individual finishing processes shall be applied in the sequence defined by the specified finishing object;

b)	one or more individual finishing processes may be specified in the job-finishing attribute; each of the individual processes may also be specified in one of two ways:

1)	by identifying a server-defined finishing object, as in a) above; the identified finishing object shall be appropriate to the finishing process for which it is specified (e.g., it is an error to identify a stitching finishing object in a punching process specification, or to identify a finishing object comsisting of more than one finishing process).

2)	by including appropriate parameter values for each of the individual finishing process specifications included in the job-finishing attribute.

	For either method of specification, the individual finishing processes shall be applied in the sequence specified in the job-finishing attribute.

See the finishing object class for the definition of the Finishing type.

finishingSyntax ATTRIBUTE-SYNTAX�        Finishing�        MATCHES FOR EQUALITY�        ::= id-syn-finishing�XE "id-syn-finishing"�

job-finishing ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX finishingSyntax�        SINGLE VALUE�        ::= id-att-job-finishing�xe "id-att-job-finishing"�

Standard values for this attribute are defined in the specification of the finishing-identifier attribute of the finishing object class.

See the related per-document finishing attribute that applies finishing objects to each document separately.

9.2.2.3	Finishing-includes-job-sheets

This attribute specifies whether a job-copy-start-sheet and a job-copy end-sheet, if printed, shall be included in job-finishing operations. A value of TRUE means that such a job-copy-start-sheet and a job-copy-end-sheet shall be included in the sheets controlled by the job-finishing operations; a value of FALSE means that such sheets shall be excluded from the job-finishing operations.

finishing-includes-job-sheets ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-finishing-includes-job-sheets�xe "id-att-finishing-includes-job-sheets"�

9.2.2.4	Job-sheets

This attribute specifies the auxiliary-sheets that the server shall insert into the job. This job attribute uses a NameOrOid attribute value type to reference an auxiliary-sheet-package object, which specifies the auxiliary-sheets and each of their positions within the job. There are 6 possible positions within a job and an auxiliary-sheet-package object may contain any combination of them. Three of the positions relate to job (result) sets and three to job copies.  For each of these two kinds of job components (job result set and job copies), the auxiliary- sheets may precede the component, follow the component or separate two adjacent components of the same kind.  See the results-profile attribute (9.2.2.1) for a description of these job component concepts.

job-sheets ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�                              -- identifies an auxiliary-sheet-package�        SINGLE VALUE�        ::= id-att-job-sheets�xe "id-att-job-sheets"�

See 9.11 for more about auxiliary-sheet-package objects and 9.12 for more about auxiliary-sheet objects.

NOTE – For some sites, the job-sheets-supported attribute may allow only one choice so that only the system administrator has complete control over the sheets surrounding a job. For some legacy print-systems, where the job/document hierarchy is not supported, the job-sheets-supported attribute may allow only none (i.e. id-val-generic-none) which means there are no job-sheets. That is, the client can choose auxiliary-sheets only at the document level.

9.2.2.5	Document-sheets

This attribute specifies the auxiliary-sheets that the server shall insert into the job. This job attribute uses a NameOrOid attribute value type to reference an auxiliary-sheet-package object, which specifies the auxiliary-sheets and each of their positions within a document. There are 6 possible positions within a document and an auxiliary-sheet-package object may contain any combination of them. Three of the positions relate to document sets and three to document copies.  For each of these two kinds of document components (document sets and document copies), the auxiliary-sheets may precede the component, follow the component or separate two adjacent components of the same kind.  See the results-profile attribute (9.2.2.1 ) for a description of these document component concepts.

document-sheets ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�                              -- identifies an auxiliary-sheet-package�        SINGLE VALUE�        ::= id-att-document-sheets�xe "id-att-document-sheets"�

See 9.11 for more about auxiliary-sheet-package objects and 9.12 for more about auxiliary-sheet objects.

9.2.3	Job-event-handling attributes

These attributes provide information for the actions to be undertaken when significant events occur during the processing of the print-job.

The client may specify job-event-handling attributes in:

a)	Print:  all

b)	ModifyJob:  all

c)	ListObjectAttributes:  all

9.2.3.1	Job-abort-criteria

Specifies a list of limit values, any of which, when exceeded, force the abort of the print-job.  Job-abort-criteria applies to “downstream errors”, i.e., errors that occur after the final (or only) Print abstract-operation of a job has been accepted by the server and a normal return has been made to the client.

Criteria ::= SEQUENCE {�        criterion-type          CriterionType,�        criterion-threshold     ANY DEFINED BY criterion-type }

CriterionType ::=  AttributeId

criteriaSyntax ATTRIBUTE-SYNTAX�        Criteria�        MATCHES FOR EQUALITY�        ::= id-syn-criteria�xe "id-syn-criteria"�

job-abort-criteria ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX criteriaSyntax�        MULTI VALUE�        ::= id-att-job-abort-criteria�xe "id-att-job-abort-criteria"�

criterion-type normally specifies a count- or time-related attribute associated with the processing of a print-job.  Three job-status attributes are defined for this purpose: error-count, warning-count, and processing-time.  In addition to, or instead of, these, the client is free to specify other attributes as criterion-types, provided that the datatype of the attribute is appropriate, i.e., has an ordering relation.  If the client supplies an inappropriate attribute, the server shall return an inappropriate-matching AttributeError.

criterion-threshold provides a value to be used by the server in determining when to abort a print-job; if the actual value of the identified attribute exceeds the specified threshold value, the server shall abort the job.  The server may abort a job before the indicated criterion is exceeded, if the server cannot proceed further, depending on implementation and document-format.

9.2.3.2	Job-warning-criteria

Supplies a list of limit specifications, any of which, when exceeded the first time, cause a warning to be created for the print-job.  Job-warning-criteria applies to “downstream errors”, i.e., errors that occur after the final (or only) Print abstract-operation of a job has been accepted by the server and a normal return has been made to the client.

job-warning-criteria ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX criteriaSyntax�        MULTI VALUE�        ::= id-att-job-warning-criteria�xe "id-att-job-warning-criteria"�

criterion-type normally specifies a count- or time-related attribute associated with the processing of a print-job.  Three job-status attributes are defined for this purpose: error-count, warning-count, and processing-time.  In addition to, or instead of, these, the client is free to specify other attributes as criterion-types, provided that the datatype of the attribute is appropriate, i.e., has an ordering relation.  If the client supplies an inappropriate attribute, the server shall return an inappropriate-matching AttributeError.

criterion-threshold provides a value to be used by the server in determining when to issue a warning; if the actual value of the identified attribute exceeds the specified threshold value, the server shall issue the warning.  The server may issue the warning before the indicate criterion is exceeded, if the server cannot proceed further, depending on implementation and document-format.

9.2.3.3	Document-abort-criteria

This attribute specifies a list of limit values, any of which, when exceeded, force the abort of the printing of one document of a  print-job.  The document-abort-criteria values apply to “downstream errors”, i.e., errors that occur, or are discovered, after the offending Print abstract-operation has been accepted by the server, and a normal return has been made to the client.

document-abort-criteria ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX criteriaSyntax�        MULTI VALUE�        ::= id-att-document-abort-criteria�xe "id-att-document-abort-criteria"�

criterion-type normally specifies a count- or time-related attribute associated with the processing of a document.  Three job-status attributes are defined for this purpose: error-count, warning-count, and processing-time.  In addition to, or instead of, these, the client is free to specify other attributes as criterion-types, provided that the datatype of the attribute is appropriate, i.e., has an ordering relation.  If the client supplies an inappropriate attribute, the server shall return an inappropriate-matching AttributeError

criterion-threshold provides a value to be used by the server in determining when to abort a (copy of a) document in a print-job; if the change in the value of the identified attribute attributable to the document exceeds the specified threshold value, the server shall abort the document.  The server may abort a document before the indicated criterion is exceeded, if the server cannot proceed further, depending on implementation and document-format.  The effect of this condition in combination with collation of documents within a job is implementation-dependent.

9.2.4	Job-scheduling-instruction attributes

These attributes provide additional hints for the scheduling of a print-job. How a print-service uses this information in scheduling jobs is implementation-specific.

The client may specify job-scheduling-instruction attributes in:

a)	Print:  all

b)	ModifyJob:  all

c)	ListObjectAttributes:  all

9.2.4.1	Job-start-wait

This attribute specifies whether the processing of the print-job is to await operator action before commencing or not.

job-start-wait ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-job-start-wait�xe "id-att-job-start-wait"�

When the value is TRUE, the server shall pause the printer and put the printer into the job-start-wait state at the start of printing this job. The server shall continue the job and printer when a user or operator ‘resumes’ the printer (using an operation that is outside the scope of this part of ISO/IEC 10175).  When the value is FALSE, the server shall not pause the printer at the start of printing the job.

A job-start-wait is expected to occur once the job is scheduled to be printed on a specific printer. This wait allows operator intervention on behalf of the job (e.g., for changing media and other resources). The job-start-message may be sent to the operator at this time to request the necessary intervention.

NOTE – It is desired that job-start-wait not significantly impede the progress of other jobs; i.e., a print-server should be able to time out and pause a waiting job if action is not taken. This is an implementation-specific issue.

9.2.4.2	Job-end-wait

This attribute specifies whether the processing of the print-job is to await operator action before concluding or not.

job-end-wait ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-job-end-wait�xe "id-att-job-end-wait"�

When the value is TRUE, the server shall pause the printer and put the printer into the job-end-wait state at the end of printing this job. The server shall continue the job and printer when a user or operator ‘resumes’ the printer (using an operation that is outside the scope of this part of ISO/IEC 10175).  When the value is FALSE, the server shall not pause the printer at the end of printing the job.

A job-end-wait is expected to occur once the job has completed printing. This wait allows operator intervention on behalf of the job (e.g., for restoring media and other resources). The job-end-message may be sent to the operator at this time to request the necessary intervention.

NOTE – It is desired that job-end-wait not significantly impede the progress of other jobs; i.e., a print-server should be able to time out and complete a waiting job if action is not taken. This is an implementation-specific issue.

9.2.4.3	Job-hold

This attribute specifies whether the print-job is a candidate for scheduling for printing or not, when the server would otherwise place the job in the pending or processing states.  The PauseJob and ResumeJob operations may be used independently of the value of this attribute.

job-hold ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-job-hold�xe "id-att-job-hold"�

When the value is FALSE, the server shall not hold the job from being scheduled for printing, unless there are other reasons (see the current-job-state and the job-state-reasons job-status attributes).

When the value is TRUE, the server shall place the job in the held state and add the job-hold-set value to the job’s job-state-reasons attribute and shall not schedule the print-job for printing.  If the job enters the held state because its job-hold attribute was TRUE, a client shall reset the job's job-hold attribute to FALSE by means of the ModifyJob operation before the server can schedule the job for printing.  When the value is set to FALSE as a result of the ModifyJob operation, the server shall remove the job-hold-set value from the job-state-reasons attribute and, if no other reasons remain, shall change the job’s current-job-state to pending so that the job becomes a candidate for being scheduled on printer(s).

9.2.4.4	Job-password

This attribute provides a password that shall be entered before the print-job commences.

JobPassword ::= OCTET STRING (SIZE(0..ub-octet-string))

jobPasswordSyntax ATTRIBUTE-SYNTAX�        JobPassword�        MATCHES FOR EQUALITY�        ::= id-syn-job-password�xe "id-syn-job-password"�

job-password ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobPasswordSyntax�        SINGLE VALUE�        ::= id-att-job-password�xe "id-att-job-password"�

If a job-password is provided, the server shall pause the printer and put the printer into the job-password-wait state at the start of printing this job.  The server shall resume the job and printer when a user or operator enters a password that matches the value of this attribute (using an operation that is outside the scope of this part of ISO/IEC 10175).  

NOTES

1	The server action when the job-password attribute is supplied is independent of job-start-wait and shall occur whether or not the job-start-wait attribute is set to TRUE.

2	It is desired that a job-password-wait not significantly impede the progress of other jobs; i.e., a print-server should be able to time out and pause a waiting job if action is not taken. This is an implementation-specific issue.

3	The encryption scheme to be used for this attribute is defined in the application-context.

9.2.4.5	Job-print-after

This attribute specifies the calendar date and time of day after which the print-job shall become a candidate to be scheduled for printing.

job-print-after ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-job-print-after�xe "id-att-job-print-after"�

If the value of this attribute is in the future, the server shall set the value of the job’s current-job-state to held and add the job-print-after-specified value to the job’s job-state-reasons attribute and shall not schedule the print-job for printing until the specified date and time has passed.  When the specified date and time arrives, the server shall remove the job-print-after-specified value from the job’s job-state-reason attribute and, if no other reasons remain, shall change the job’s current-job-state to pending so that the job becomes a candidate for being scheduled on printer(s).

The server shall assign an empty value (see 9.1.2) to the job-print-after attribute when no print after time has been assigned, so that the job shall be a candidate for scheduling immediately.

9.2.4.6	Job-priority

This attribute specifies a priority for scheduling the print-job. It is used by servers that employ a priority-based scheduling algorithm.

job-priority ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX prioritySyntax�        SINGLE VALUE�        ::= id-att-job-priority�xe "id-att-job-priority"�

A higher value specifies a higher priority. The value 1 is defined to indicate the lowest possible priority (a job which a priority-based scheduling algorithm shall pass over in favour of higher priority jobs). The value 100 is defined to indicate the highest possible priority. Priority is expected to be evenly or ‘normally’ distributed across this range. The mapping of vendor-defined priority over this range is implementation-specific. The omission of this attribute implies that the user places no constraints concerning priority on the scheduling of the print-job.

9.2.4.7	Job-deadline-time

This attribute specifies the calendar date and time of day by which the user desires the print-job to be completed.  This attribute is treated as a scheduling hint only.  If the specified deadline time arrives before completion of the job, the server shall generate the error-past-deadline event for the job, but the current-job-state shall not be changed. This attribute is intended for use by servers that implement some form of deadline scheduling.

job-deadline-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-job-deadline-time�xe "id-att-job-deadline-time"�

The server shall assign an empty value (see 9.1.2) to the job-deadline-time attribute when there is no deadline for the job.

9.2.4.8	Job-discard-time

This attribute specifies the calendar date and time of day at which the print-job should be discarded, whether or not the job has printed.

job-discard-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-job-discard-time�xe "id-att-job-discard-time"�

If this attribute is supported and the discard time has not arrived, the server shall retain job and document attributes and status; the server is not required to retain job document files if the job has completed processing and has exceeded the job’s job-retention-period. When the job-discard-time arrives, the server shall set the job’s job-retention-period to zero and shall perform a CancelJob operation on the specified job.  Whether or not the print-job is discarded if the error-past-discard event occurs while the job is being printed is implementation-dependent.

The server shall assign an empty value (see 9.1.2) to the job-discard-time attribute when there is no discard time for the job.

9.2.4.9	Job-retention-period

This attribute specifies the minimum period of time following the completion of job processing and printing that the server shall keep job attributes, document attributes, and document data.  The server may keep these attributes and data longer than the value of the job-retention-period attribute.

job-retention-period ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX deltaTimeSyntax�        SINGLE VALUE�        ::= id-att-job-retention-period�xe "id-att-job-retention-period"�

Job-retention-period specifies a lower bound on how long job attributes, document attributes and document data shall be retained by a server after printing has completed, whilst job-discard-time sets an upper bound on retention of the job and document attributes independent of whether the job is ever scheduled for, starts or completes printing. 

In addition to providing status information to a user after a job has completed printing, the job-retention-period also provides the mechanism for retaining job’s document data after it has been printed, so that the job may be printed again, possibly with modified attributes, such as the job-copies component of the job-results attribute.

NOTE - The mechanism to reprint the job is outside the scope of this part of ISO/IEC 10175; part 3 of this International Standard (in preparation) includes a Resubmit abstract-operation to enable this function.

9.2.4.10	Job-message-to-operator

This attribute carries a message from the user to the operator to indicate something about the processing of this print-job. This message, unlike the job-start-message, is not necessarily related to other job-scheduling attributes.  The server shall make this message available to the operator when the job has been accepted.

job-message-to-operator ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-job-message-to-operator�xe "id-att-job-message-to-operator"�

9.2.4.11	Job-scheduling

This attribute indicates whether or not the user desires the server to schedule the job for printing before all of the print-requests for the job have been received by the server.

job-scheduling ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-scheduling�xe "id-att-job-scheduling"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��after-complete�id-val-job-scheduling-after-complete�Server shall wait until all print-requests for the job are received��before-complete�id-val-job-scheduling-before-complete�Server shall schedule the job before all print-requests for the job are received��either�id-val-job-scheduling-either�Server’s option to schedule the job or to wait until all print-requests for the job are received��9.2.4.12	Job-validate

This attribute specifies whether the print-job is to be processed normally, or whether it has been submitted for validation only.  By means of this attribute, a client can request a server to determine whether all the job and document attributes specified, particularly those identified as compulsory, can be satisfied by the server (or the printer), without actually printing the job.

job-validate ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-validate�xe "id-att-job-validate"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��and-print�id-val-job-validate-and-print�Server to process the job normally, printing the document(s) as specified by all the job attributes��submit-only�id-val-job-validate-submit-only�Server to determine whether or not the job would be completed without errors or warnings; print request parameters are to be checked but not the print datastream; no printing is requested   [PTC 3.6]��validate-datastream�id-val-job-validate-datastream�Server to determine whether or not the job would be completed; print datastream is to be checked but not the print request parameters;  no printing is requested   [PTC 3.6]��validate-both�id-val-job-validate-both�Server to determine whether or not the job would be completed; both the print request parameters and the print datastream are to be checked;  no printing is requested   [PTC 3.6]��9.2.5	Printer-selection attributes

These attributes provide information to help select a particular printer.  If more than one printer-selection attribute is specified, the server shall select a printer that meets all of the criteria.

The client may specify printer-selection attributes in:

a)	Print:  all, except the value of printer-name-requested (which shall be passed as an explicit parameter of the first PrintArgument, rather than as an attribute)

b)	ModifyJob:  all,  except printer-name-requested

c)	ListObjectAttributes:  all

9.2.5.1	Printer-name-requested

This attribute identifies the printer to be used for printing the job.  The client shall specify the value of this attribute with the first invocation of the Print abstract-operation for the print-job as the explicit printer-name component of the PrintArgument, rather than as an attribute (see 8.2.1.1).

printer-name-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX simpleNameSyntax�        SINGLE VALUE�        ::= id-att-printer-name-requested�xe "id-att-printer-name-requested"�

NOTES

1	To cause a server to select a printer according to other attributes, the system administrator should define a logical printer that supports ALL of the physical printers supported by the server.

2	For the server that supports only a single printer, the logical printer name may be the same as the server name, as long as they cannot be confused for each other in the name service directory.

3	Initial-value-job objects should have the value of their printer-name-requested attribute specified as an empty value in order to indicate that no printer-name is defaulted.

9.2.5.2	Physical-printers-requested

This attribute identifies the physical printer or printers that shall be the only candidates for printing the job.

physical-printers-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX simpleNameSyntax�        MULTI VALUE�        ::= id-att-physical-printers-requested�xe "id-att-physical-printers-requested"�

The value of this attribute shall be a subset of the value of the physical-printers-supported for the logical printer specified as the explicit printer-name-requested component of the PrintArgument  (else the server shall reject the job or ignore this attribute, depending on whether this attribute is specified as compulsory or non-compulsory).

NOTE – This attribute is provided for implementations and/or system administration policies that require that clients submit only to logical printers, i.e., that require that the printer-name-requested component of PrintArgument be a logical printer, since ISO/IEC 10175 permits printer-name-requested to be a logical or physical printer.

9.2.5.3	Printer-locations-requested

This attribute identifies the location of the printer to be used for printing the job.  If more than one location is specified, the server shall select a printer at one of the locations specified.

printer-locations-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX textSyntax�        MULTI VALUE�        ::= id-att-printer-locations-requested�xe "id-att-printer-locations-requested"�

9.2.5.4	Printer-models-requested

This attribute specifies the make and model of the printer to be used for printing the job.  If more than one value is specified, the server shall select a printer which meets one of the values specified.

printer-models-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX textSyntax�        MULTI VALUE�        ::= id-att-printer-models-requested�xe "id-att-printer-models-requested"�

9.2.5.5	Printer-types-requested

This attribute specifies the “type” of the printer to be used for printing the job.  If more than one value is specified, the server shall select a printer whose “type” meets one of the values specified.

printer-types-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-printer-types-requested�xe "id-att-printer-types-requested"�

Standard values for this attribute are listed in the specification of the printer-type printer attribute.

9.2.5.6	Printer-speed-range-requested

This attribute specifies a range of printer speeds which are acceptable for printing the job.  The server shall select a printer whose maximum speed is within the range specified.

printer-speed-range-requested ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX integerRangeSyntax�        SINGLE VALUE�        ::= id-att-printer-speed-range-requested�xe "id-att-printer-speed-range-requested"�

The values for minimum speed and maximum speed are in pages per minute (to the nearest integer value).  The values specified are inclusive.  If minimum speed is 0 then there is no lower bound specified.  If maximum speed is 0 then there is no upper bound specified.

NOTE – A speed of 0 does not mean that the job should not print.

9.2.6	Access-and-accounting attributes

These attributes specify access control and accounting information used during the processing of the print-job. This information is directly related to the print-job and is used for authorization and accounting rather than authentication.

The client may specify access-and-accounting attributes in:

a)	Print:  all

b)	ModifyJob:  none

c)	ListObjectAttributes:  all

9.2.6.1	User-name

This attribute specifies the name of the user requesting access to print-service operations.

user-name ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�        SINGLE VALUE�        ::= id-att-user-name�xe "id-att-user-name"�

The usage of this attribute may be mandatory, depending upon the local security policy used.

9.2.6.2	Accounting-information

This attribute specifies information required by accounting services (e.g. the account to be charged for any services rendered).

accounting-information ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX OCTET STRING (SIZE(0..ub-octet-string))�        SINGLE VALUE�        ::= id-att-accounting-information�xe "id-att-accounting-information"�

Accounting information is intended to be interpreted by an accounting system, and may be opaque to the print-service.

9.2.7	Job-security-handling

ISO/IEC 10175 addresses two aspects of security related to printing. First, that aspect related to matching the security requirements of a job to be printed with the security characteristics of the printer. This in turn has two aspects, confidentiality and integrity. Second, that aspect related to providing a label indicating the security of the job on the human-readable, paged, hardcopy output. Other security requirements, such as those dealing with audits, system and printer security management personnel, memory reuse, etc. are considered beyond the scope of ISO/IEC 10175.

Confidentiality levels measure information’s sensitivity: the damage that might occur if an adversary obtained the information. For example, in the US Department of Defense (DoD) the confidentiality levels are “Unclassified”, “Confidential”, “Secret”, “Top Secret”. These levels might be assigned the integers 0 through 3 respectively. In a business, levels might be “Non proprietary”, “Internal Use Only”, “Confidential”, and “Restricted Distribution”. These levels might be assigned the integers 1, 3, 5, and 7, respectively, allowing for intermediate levels to be defined in the future.

Confidentiality categories are areas of sensitive information. In the US DoD, categories are things like “NATO”, “Nuclear”. In business, categories might be “Personnel” and “Finance”. Each of these categories is represented as an integer.

Integrity levels measure the damage that could occur if information were tampered with. They define who can influence (who can tamper with) what data. As an example, integrity levels could be defined as “Unreliable”, “Somewhat Unreliable”, “Fairly Reliable”, “Highly Reliable”. Each of these levels is associated with an integer.

Integrity categories define the kinds of reliance placed on information; an example might be “Census Data”.

Levels have a total ordering: given two levels A and B, one can easily tell whether A>B, A=B, or A<B. Levels generally begin at 0 indicating the lowest level of security.

Each confidentiality-level, confidentiality-category, integrity-level, and integrity-category has an associated organization-identifier which identifies the security policy in which the given categories or levels are defined. While in general an organization will only use one organization-identifier, some may need several; for example a government security agency could use one set of definitions internally (US DoD), and another set in communications with allied governments (NATO).

In order to allow printing documents in a secure environment without having to know much about the actual printing environment and its security characteristics, the following standard value for the organization-identifier component of security datatypes is defined:

id-val-security-policy-disclosable�xe "id-val-security-policy-disclosable"�	 - There are no mandatory restrictions on disclosure. If this organization identifier is used any associated value specified for level or category is ignored. This value does not mean the information is public: discretionary restrictions on disclosure would still apply. Only a person granted access to information may disclose it. For example, in the US government, unclassified information might get this value and still be private.

The client may specify job-security-handling attributes in:

a)	Print:  all

b)	ModifyJob:  none

c)	ListObjectAttributes:  all

9.2.7.1	Job-security-confidentiality-level

This attribute specifies the job’s confidentiality level and the organization associated with the level.

JobLevel ::= SEQUENCE {�        organization-identifier   OBJECT IDENTIFIER,�        level                     Cardinal }

jobLevelSyntax ATTRIBUTE-SYNTAX�        JobLevel�        MATCHES FOR EQUALITY�        ::= id-syn-job-level�xe "id-syn-job-level"�

job-security-confidentiality-level ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobLevelSyntax�        SINGLE VALUE�        ::= id-att-job-security-confidentiality-level�xe "id-att-job-security-confidentiality-level"�

A text description of the confidentiality level of the job may be printed on the job start and end sheets and each sheet of a job if requested by the submittor (see the job-security-label attribute) or required by site policy (see the printer-security-label attribute that may be specified in an initial-value-job object for a printer as a default).

9.2.7.2	Job-security-confidentiality-category

This attribute specifies the job’s set of confidentiality categories and the organization associated with these categories.

JobCategories ::= SEQUENCE {�        organization-identifier  OBJECT IDENTIFIER,�        categories               SET OF Cardinal }

jobCategoriesSyntax ATTRIBUTE-SYNTAX�        JobCategories�        MATCHES FOR EQUALITY�        ::= id-syn-job-categories�xe "id-syn-job-categories"�

job-security-confidentiality-category ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobCategoriesSyntax�        SINGLE VALUE�        ::= id-att-job-security-confidentiality-category�xe "id-att-job-security-confidentiality-category"�

A text description of the confidentiality categories of the job may be printed on the job start and end sheets and each sheet of a job if requested by the submittor or required by site policy.

9.2.7.3	Job-security-confidentiality-policy

This attribute specifies the security policy for confidentiality to be used to handle the job.

job-security-confidentiality-policy ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-security-confidentiality-policy�xe "id-att-job-security-confidentiality-policy"�

A confidentiality policy specifies rules for determining what is permitted based on confidentiality levels and categories. It defines how to compare the security confidentiality requirements of the job with the security confidentiality characteristics of the printer.

A printer shall support only one confidentiality policy.

The job shall not be printed if the policy for the job does not match the policy for the printer. If the policies match, the organization identified by the attributes job-security-confidentiality-level and job-security-confidentiality-category shall be one known by the printer and then the level and categories specified shall meet the requirements specified by the security policy for confidentiality.

The following standard value is defined:

id-val-confidentiality-policy-b-and-l�xe "id-val-confidentiality-policy-b-and-l"� - The security confidentiality policy defined by Bell and Lapadula, which is the currently accepted policy for handling confidentiality. The Bell and Lapadula model specifies that a job can be printed on a printer only if the following are satisfied:

	printer-confidentiality-level-minimum	<=	job-security-confidentiality-level�	AND�printer-confidentiality-level-maximum	>=	job-security-confidentiality-level�	AND�printer-confidentiality-category-minimum	<=	job-security-confidentiality-category�	AND�printer-confidentiality-category-maximum	>= 	job-security-confidentiality-category

9.2.7.4	Job-security-integrity-level

This attribute specifies the job’s integrity level and the organization associated with the level.

job-security-integrity-level ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobLevelSyntax�        SINGLE VALUE�        ::= id-att-job-security-integrity-level�xe "id-att-job-security-integrity-level"�

A text description of the integrity level of the job may be printed on job start and end sheets and each sheet of the job if requested by the submittor or required by site policy.

9.2.7.5	Job-security-integrity-category

This attribute specifies the job’s set of integrity categories and the organization associated with the categories.

job-security-integrity-category ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX jobCategoriesSyntax�        SINGLE VALUE�        ::= id-att-job-security-integrity-category�xe "id-att-job-security-integrity-category"�

A text description of the integrity categories of the job may be printed on the job start and end sheets and each sheet of the job if requested by the submittor or required by site policy.

9.2.7.6	Job-security-integrity-policy

This attribute specifies the security policy for integrity to be used to handle the job.

job-security-integrity-policy ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-job-security-integrity-policy�xe "id-att-job-security-integrity-policy"�

An integrity policy specifies rules for determining what is permitted based on integrity levels and categories. It defines how to compare the security integrity requirements of the job with the security integrity characteristics of the printer.

The job shall not be printed if the policy for the job does not match the policy for the printer. If the policies match, the organization identified by the attributes job-security-integrity-level and job-security-integrity-category shall be one known by the printer and then the level and categories specified shall meet the requirements specified by the security policy for integrity.

The following standard value is defined:

id-val-integrity-policy-biba�xe "id-val-integrity-policy-biba"� - The security integrity policy defined by Biba, which is the currently accepted policy for handling integrity. The Biba model of security integrity parallels the Bell and Lapadula model of security confidentiality. The Biba model specifies that a job can be printed on a printer only if the following are satisfied:

	printer-integrity-level-minimum	<=	job-security-integrity-level�	AND�printer-integrity-level-maximum	>=	job-security-integrity-level�	AND�printer-integrity-category-minimum	<=	job-security-integrity-category�	AND�printer-integrity-category-maximum >= job-security-integrity-category

9.2.7.7	Job-security-label

This attribute specifies the location(s) of the security label that shall be applied to each sheet of the hardcopy output of the job. This label shall identify the job’s confidentiality level, confidentiality categories, integrity level, and integrity categories.

job-security-label ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-job-security-label�xe "id-att-job-security-label"�

Specifying this attribute overrides any setting of the attribute printer-security-label-default.

The following standard values for the label location are defined:

id-val-security-label-sheet-top�xe "id-val-security-label-sheet-top"� - A label which includes the job’s confidentiality level, confidentiality categories, integrity level, and integrity categories shall be printed across the top of every sheet of the job (and both sides of the sheet if a document it is printed duplex). If necessary the printer can truncate the label, but shall use a distinct notation to indicate that truncation has occurred.

id-val-security-label-no-sheet-top�xe "id-val-security-label-no-sheet-top"� - A security label shall not be printed at the top of each sheet.

id-val-security-label-sheet-bottom�xe "id-val-security-label-sheet-bottom"� - A label which includes the job’s confidentiality level, confidentiality categories, integrity level, and integrity categories shall be printed across the bottom of every sheet of the job (and both sides of the sheet if a document it is printed duplex). If necessary the printer can truncate the label, but shall use a distinct notation to indicate that truncation has occurred.

id-val-security-label-no-sheet-bottom�xe "id-val-security-label-no-sheet-bottom"� - A security label shall not be printed at the bottom of each sheet.

id-val-security-label-job-start-sheet�xe "id-val-security-label-job-start-sheet"�: a label which includes the job’s confidentiality level, confidentiality categories, integrity level, and integrity categories shall be printed on the job start sheet.

id-val-security-label-job-end-sheet�xe "id-val-security-label-job-end-sheet"�: a label which includes the job’s confidentiality level, confidentiality categories, integrity level, and integrity categories shall be printed on the job end sheet.

These values can also be used to specify the default labeling applied by a printer (which may be overridden by the job-security-label attribute submitted with the job), or as the labeling policy of the printer (which cannot be overridden by the job attribute). The printer/print server completely defines the job-start-sheet and -end-sheet; therefore, use of the values label-job-start-sheet and label-job-end-sheet only makes sense for the printer-security-label-policy printer attribute.

9.2.8	Job-status

These attributes specify the job status before, during and after the processing of the print-job by the server.  The server shall create the job object with these attributes (if implemented) and shall assign appropriate values to each such job-status attribute.

The client may specify job-status attributes in:

a)	Print:  none

b)	ModifyJob:  none

c)	ListObjectAttributes:  all

9.2.8.1	Current-job-state

This attribute identifies the current state of the job (pending, processing, printing, held, etc.).          [PTC-3.7]

current-job-state ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-current-job-state�xe "id-att-current-job-state"�

The following job state standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��unknown�id-val-job-state-unknown�The job state is not known, or is indeterminate.

Note: this is a pseudo-state, not actually maintained by the server; the value ’unknown’ is shown here to indicate the value returned by the server in response to a request for the state of a job not recognized by the server. ��pre-processing�id-val-job-state-pre-processing�The job has been created on the server by the create-job sub-operation of the print-request, but a print-request with a TRUE value for the job-submission-complete component of the PrintArgument has not yet been received and no document has started processing.  The job maybe in the process of being checked by the server for attributes, defaults being applied, a printer being selected, etc.��held�id-val-job-state-held�The job is waiting to be released for scheduling for any number of reasons as specified by the value of the job’s job-state-reasons attribute.��pending�id-val-job-state-pending�The job’s job-submission-complete attribute is TRUE since the server has received a print-request with the job-submission-complete parameter TRUE and the job is waiting to start processing on a printer.��processing�id-val-job-state-processing�The server is processing the job, or has made the job ready for printing, but the output device is not yet printing it, either because the job hasn’t reached the output device or because the job is queued in the output device or some other spooler, awaiting the output device to print it.��printing�id-val-job-state-printing�[this value is deprecated because a system may not always be able to determine when a job is actually being printed; the printing state is now subsumed by the processing state.]

The server has completed processing the job and the output device is currently printing the job on at least one printer. That is, a print engine is either printing pages of the job, or failing in its attempt to print pages of the job because of some wait state, such as, start-wait, end-wait, needs-attention, etc.  The complete job state includes the detailed status represented in the printers’ printer-state attribute(s).

NOTE - a system may not always be able to determine when a job is actually being printed; therefore, printing is considered a substate of the processing state, and implementation of the printing substate is optional.

��paused�id-val-job-state-paused�The job has been paused as a result of a PauseJob operation, or a printer failure has caused the server to pause the job until an operator can deal with the problem..��interrupted�id-val-job-state-interrupted�The job was interrupted by the InterruptJob request for an intervening job, and shall resume processing automatically once the intervening job has completed.��terminating�id-val-job-state-terminating�The job has been cancelled by a CancelJob request or aborted by the server and is in the process of terminating.  The job’s job-state-reasons attribute contains the reasons that the job is being terminated.��retained�id-val-job-state-retained�The job is being retained at the server as a result of the job’s job-retention-period being non-zero. The job has (1) completed successfully or with warnings or errors, (2) been aborted while printing by the server, or (3) been cancelled by the CancelJob request before or during processing.  The job’s job-state-reasons attribute contains the reasons that the job has been retained.

While in the retained state, all of the job’s document data (and resources, if any) shall be retained by the server; thus a job in the retained state could be reprinted, using some means outside the scope of ISO/IEC 10175-Part 1.��completed�id-val-job-state-completed�The job has: 

    (1) completed successfully or with warnings or errors,

    (2) been aborted by the server while printing, or

    (3) been cancelled by the CancelJob request, 

AND the job’s:

    (1) job-retention-period was zero or has expired, or

    (2) job-discard-time has arrived.

The job’s job-state-reasons attribute contains the reason(s) that the job has been completed.

While in the completed state, a job’s document data (and resources if any) need not be retained by the server; thus a job in the completed state could not be reprinted. The length of time that a job may be in this state, before transitioning to unknown, is implementation-dependent.  However, servers that implement the completed job-state shall retain, as a minimum, the following attributes for any job in the completed state: job-identifier, job-owner, job-name, current-job-state, printers-assigned, and job-state-reasons.��Print clients and DP-Servers shall be prepared to receive all the standard job states.  DP-Servers are not required to generate all job states, only those which are appropriate for the particular implementation.

If a server implementation or policy is to start processing documents before the last print-request (with a TRUE value for the job-submission-complete parameter) and the value of the job’s job-scheduling attribute is not after-complete, the server shall change the job’s current-job-state from pre-processing directly to the processing state when the server begins processing any of the job’s documents.

9.2.8.1.1	Job state transition

The legal job state transitions are shown in the state transition diagram presented in Figure 9-1.          [PTC-3.7]
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Figure 9-1.  Job state transition diagram







9.2.8.2	Job-state-reasons

This attribute identifies the reason or reasons that the job is in the current held, terminating, retained, or completed state, and may supply additional information about the status of the job.  The server shall indicate the particular reason(s) by setting the value of the job-state-reasons attribute.  When the job is not in any of these state for which one of the job-state-reasons applies, the server shall set the value of the job-state-reasons attribute to the empty set.		[PTC 2.3]

job-state-reasons ATTRIBUTE�    WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�    MULTI VALUE�    ::= id-att-job-state-reasons�xe "id-att-job-state-reasons"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��documents-needed�id-val-reasons-documents-needed�The complete job has been accepted by the server (the value of the job-submission-complete element was TRUE in the last print-request for the job), but the server is waiting for its files to be transferred before the job can be scheduled to be printed.��job-hold-set�id-val-reasons-job-hold-set�The value of the job’s job-hold attribute is TRUE.��job-print-after-specified�id-val-reasons-job-print-after-specified�The value of the job’s job-print-after attribute has specified a time specification that has not yet occurred.��required-resources-not-ready�id-val-reasons-required-resources-not-ready�At least one of the resources needed by the job, such as media, fonts, resource objects, etc., is not ready on any of the physical printer’s for which the job is a candidate.��successful completion�id-val-reasons-successful completion�The job completed successfully.��completed-with-warnings�id-val-reasons-completed-with-warnings�The job completed with warnings.��completed-with-errors�id-val-reasons-completed-with-errors�The job completed with errors (and possibly warnings too).��cancelled-by-user�id-val-reasons-cancelled-by-user�The job was cancelled by the user using the CancelJob request.��cancelled-by-operator�id-val-reasons-cancelled-by-operator�The job was cancelled by the operator using the CancelJob request.��aborted-by-system�id-val-reasons-aborted-by-system�The job was aborted by the system.��logfile-pending �id-val-reasons-logfile-pending�The job’s logfile is pending file transfer.��logfile-transferring�id-val-reasons-logfile-transferring�The job’s logfile is being transferred.��cancelled-by-shutdown



[PTC 2.3]�id-val-reasons-cancelled-by-shutdown�The job was cancelled because the server shut down before completing the job.��printer-unavailable�id-val-reasons-printer-unavailable�This job was aborted by the system because the printer is currently unable to accept jobs This reason is used in conjunction with the reason aborted-by-system.��wrong-printer�id-val-reasons-wrong-printer�This job was aborted by the system because the printer is unable to handle this particular job.  This reason is used in conjunction with the reason aborted-by-system.��bad-job�id-val-reasons-bad-job�This job was aborted by the system because this job has a major problem.  This reason is used in conjunction with the reason aborted-by-system.��job-interrupted-by-printer-failure�id-val-reasons-job-interrupted-by-printer-failure�The printer failed while the job was printing. The spooler is keeping the job in the paused state until an operator can determine what to do with the job.��cascaded�id-val-reasons-cascaded�The server has transmitted all of the job's job and document attributes and data to another server.��deleted-by-administrator�id-val-reasons-deleted-by-administrator�The administrator has deleted the job.��discard-time-arrived�id-val-reasons-discard-time-arrived�The job has been deleted due to the fact that the time specified by the job's job-discard-time attribute has arrived.��post-processing-failed�id-val-reasons-post-processing-failed�A post-processing action failed while trying to log accounting attributes for the job; the job has been placed into the retained state for a system-defined period of time, to enable the administrator to examine it, resubmit it, etc.��submission-interrupted�id-val-reasons-submission-interrupted�The job was not completely submitted for some reason (i.e., the value of the job-submission-complete element was FALSE in the last print-request received from the client for the job); the possible causes include: (1) the server has crashed before the job was closed by the client, (2) the server or the document transfer method has crashed in some non-recoverable way before the document data was entirely transferred to the server, (3) the client crashed or failed to close the job before the time-out period.��max-job-fault-count-exceeded�id-val-reasons-max-job-fault-count-exceeded�The job has faulted several times and has exceeded the administratively defined fault-count limit.��job-outgoing�id-val-reasons-job-outgoing�The server is transmitting the job to the output device.��device-stopped-partly�id-val-reasons-device-stopped-partly�One or more, but not all, of the devices to which the job is assigned are stopped.  If all of the devices are stopped (or the only device is stopped), the device-stopped reason shall be used.��device-stopped�id-val-reasons-device-stopped�The device(s) to which the job is assigned is (are all) stopped.��job-interpreting�id-val-reasons-job-interpreting�The device to which the job is assigned is interpreting the document data.��job-printing�id-val-reasons-job-printing�The output device to which the job is assigned is marking media. This attribute is useful for servers and output devices which spend a great deal of time processing (1) when no marking is happening and then want to show that marking is now happening or (2) when the job is in the process of being canceled or aborted while the job remains in the processing state, but the marking has not yet stopped so that impression or sheet counts are still increasing for the job.��service-offLine�id-val-reasons-service-offLine�The service or document transform is off-line and accepting no jobs.  All pending jobs are put into the Held state.  This situation could occur if the service's or document transform's input is impaired or broken.��job-canceled-at-device

�id-val-reasons-job-canceled-at-device�The job was canceled by an unidentified local user, i.e., a user at a console at the device.���The following table indicates in which states the job-state-reasons are valid.  The event that sets a particular job-state-reason may occur in a different state from the state in which the job-state-reason is reported; in such cases, the job-state-reason usually indicates why the job has transitioned to its current state.    [PTC 4.4]
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9.2.8.3	Previous-job-state

This attribute identifies the state of the job (pending, printing, held, etc.) before the last change of job state.

previous-job-state ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-previous-job-state�xe "id-att-previous-job-state"�

Standard values are defined in the specification for the current-job-state job-status attribute.

9.2.8.4	Printers-assigned

This attribute identifies the physical printer or printers to which this job has been assigned, if any.

When the job is first submitted and the server has not yet assigned any printers to the job, the SEQUENCE shall be empty.

If the server intends to use a single printer for the job, and the server has assigned a printer to the job, the SEQUENCE shall contain just that printer.

If a server has split the job into multiple pieces and assigned each piece to a different printer, the SEQUENCE shall contain n elements, one for each assigned printer. A job with multiple job-result-sets is an example of a job that would be easy to split into multiple pieces.

printers-assigned ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSequenceSyntax�        SINGLE VALUE�        ::= id-att-printers-assigned�xe "id-att-printers-assigned"�

A SEQUENCE with no elements shall be returned if this attribute is supported, but this job has not yet been assigned to any physical printers.

The number of elements in the SEQUENCE for this attribute shall be the same as the number of elements in the SEQUENCE for the associated job attribute printer-state-of-printers-assigned.

In addition, the ith element of the value of printer-state-of-printers-assigned shall be the state of the printer named by the ith element of printers-assigned.

The printers-assigned value shall not be the same as the printer requested by the user if the job’s printer-name-requested attribute specified a logical printer that supports one or more different physical printers.  The printers-assigned value might differ also if the job has been re-assigned by an operator to ensure successful completion of the job, allowing the user to find out where a job has been re-assigned (when necessary).

The value of the job’s printers-assigned attribute shall remain after the job has completed, so that users can determine the physical printer(s) on which the job was printed.

9.2.8.5	Printer-state-of-printers-assigned

This attribute identifies the current state of each assigned printer. This attribute gives the client access to information within each assigned printer.  Because this attribute contains a value that is updated within the printer, the server may choose to update the value of this attribute only when a client queries its value.

See the printers-assigned attribute for the correspondence between elements of this attribute and those of printers-assigned.

printer-state-of-printers-assigned ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSequenceSyntax�        SINGLE VALUE�        ::= id-att-printer-state-of-printers-assigned�xe "id-att-printer-state-of-printers-assigned"�

Standard values are defined in the specification for the printer-state printer attribute.

9.2.8.6	Estimated-completion-time

This attribute indicates the estimated time by which this job will be completed.

estimated-completion-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-estimated-completion-time�xe "id-att-estimated-completion-time"�

The time to complete one job is dependent on the time required to complete all other jobs that the scheduling algorithm determines must be printed before this job may be printed. The time to complete each individual job may depend on when on-request resources are available. The time to print each individual job is dependent on the characteristics of the document formats in which the individual documents of the job are encoded and on the complexities and other characteristics of  the documents themselves.

This attribute is highly implementation-dependent.  The estimated-completion-time may be easy to calculate for some combinations of document formats and scheduling algorithms. It may be impossible to calculate for other combinations.  It is recommended that, where possible, document creators provide system hints to the print-system (perhaps appropriately encoded in document format headers) that help the print-system understand which features of the document formats the document will be exercising.

9.2.8.7	Submission-time

This attribute indicates the time at which the latest print request for this job was accepted by the server.

submission-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-submission-time�xe "id-att-submission-time"�

9.2.8.8	Modification-time

This attribute indicates the time at which this job was last modified.

modification-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-modification-time�xe "id-att-modification-time"�

9.2.8.9	Started-printing-time

This attribute indicates the time at which this job started printing.

started-printing-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-started-printing-time�xe "id-att-started-printing-time"�

9.2.8.10	Job-copies-completed

This attribute indicates the number of job-copies of the job that the printer(s) have completed printing.  The server shall not reset its value during the processing of multiple print-job results that are part of the same job (see the results-profile job attribute).  Since this attribute is intended to measure the progress of a job, the value shall include repeated job-copies due to multiple print-job results for the same job.

job-copies-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-job-copies-completed�xe "id-att-job-copies-completed"�

The accuracy of this value is implementation-dependent. It is expected that the value reported is never greater than the actual value.  This attribute may not be supported for all printers and all page description languages. 

The value of this attribute shall be 0 if printing has not started for this job.

9.2.8.11	Pages-completed

This attribute indicates the number of pages of the job that the printer(s) have completed printing.

NOTE – The number of source pages, impressions and sheets of media may differ.  The following examples illustrate how they may differ when attributes, rather than the document contents, control the printing. If number-up is 0 or 1, there is one source page per impression, and if number-up is 2, there are two source pages per impression.  If sides is 1, there is one impression per sheet of media, but if sides is 2, there are two impressions per sheet of media. By inference, if number-up is 4 and sides is 2, there are 4 source pages per impression and 8 source pages per sheet of media.

The server shall not reset its value during the processing of multiple copies of documents or the job.  Since this attribute is intended to measure the progress of a job, the value shall include repeated pages due to multiple copies.  When the job completes, this attribute should contain the value of the total number of source pages that the printer processed for the print-job.

pages-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-pages-completed�xe "id-att-pages-completed"�

The accuracy of this value is implementation-dependent. It is expected that the value reported is never greater than the actual value.  This attribute may not be supported for all printers and all page description languages. 

The value of this attribute shall be 0 if printing has not started for this job.

9.2.8.12	Impressions-completed

This attribute indicates the number of impressions that the printer engine(s) have placed on the media for the job. See the note in the pages-completed attribute for the relationship of the pages-completed, impressions-completed and media-sheets-completed attributes.

The server shall not reset its value during the processing of multiple copies of documents or the job.  Since this attribute is intended to measure the progress of a job, the value shall include repeated pages due to multiple copies. When the job completes, this attribute should contain the value of the total number of impressions that the printer made for the print-job.

impressions-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-impressions-completed�xe "id-att-impressions-completed"�

The accuracy of this value is implementation-dependent. It is expected that the value reported is never greater than the actual value.  This attribute may not be supported for all printers and all page description languages. 

The value of this attribute shall be 0 if printing has not started for this job.

9.2.8.13	Media-sheets-completed

This attribute indicates the number of sheets of media that the printer(s) have completed printing for the job. See the note in the pages-completed attribute for the relationship of the pages-completed, impressions-completed and media-sheets-completed attributes.

The server shall not reset its value during the processing of multiple copies of documents or the job.  Since this attribute is intended to measure the progress of a job, the value shall include repeated pages due to multiple copies. When the job completes, this attribute should contain the value of the total number of sheets of media used for the print-job.

media-sheets-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-media-sheets-completed�xe "id-att-media-sheets-completed"�

The accuracy of this value is implementation-dependent. It is expected that the value reported is never greater than the actual value.  This attribute may not be supported for all printers and all page description languages.

The value of this attribute shall be 0 if printing has not started for this job.

9.2.8.14	Octets-completed

This attribute indicates the number of octets of the job that the printer(s) have completed printing.  The server shall not reset its value during the processing of multiple copies of documents or the job.  Since this attribute is intended to measure the progress of a job, the value shall include repeated pages due to multiple copies.

octets-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinal64Syntax�        SINGLE VALUE�        ::= id-att-octets-completed�xe "id-att-octets-completed"�

The accuracy of this value is implementation-dependent. It may be approximated by the number of octets conveyed to the printer. This attribute may not be supported for all printers and all page description languages. 

The value of this attribute shall be 0 if printing has not started for this job.

9.2.8.15	Total-job-octets

This attribute indicates the size of the job in octets, including document and job copies.

total-job-octets ATTRIBUTE�          WITH ATTRIBUTE-SYNTAX cardinal64Syntax�          SINGLE VALUE�          ::= id-att-total-job-octets�xe "id-att-total-job-octets"�

The server may update the value of this attribute after each document has been transferred to the server or the server may provide this value after all documents have been transferred to the server, depending on implementation.  In other words, while the job is in the pre-processing state and when the job is in the held state with the job-state-reasons containing a document-needed value, the value of the total-job-octets job status attribute depends on implementation and may not correctly reflect the size of the job.

In computing this value, the server shall include the multiplicative factors contributed by the (1) copy-count document attribute, (2) the results-profile.job-copies job attribute element and (3) multiple values of the results-profile job attribute, independent of whether the printer can process multiple copies of the job or document without making multiple passes over the job or document data and independent of the value of the output document attribute (page-collate vs.  no-page-collate).  Thus the server computation is independent of the printer implementation and shall be:

a)	Document contribution:  Multiply each copy-count by the size of the document in octets.

b)	Add each document contribution together

c)	Job result contribution:  Multiply the job size by the number job-copies in the result set.

d)	Add each job result contribution together

e)	Multiply the value by the number of values in the job's result-profile attribute.

9.2.8.16	Intervening-jobs

This attribute indicates the number of other jobs to be printed before this job may be scheduled for printing.  The server shall set the value of this attribute to 0 when the job begins printing.

intervening-jobs ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-intervening-jobs�xe "id-att-intervening-jobs"�

9.2.8.17	Print-checkpoint

This attribute indicates the job-copies, document-copies, pages, and octets completed for the document or documents on the specified printer(s) and the local context information at which the last checkpoint was taken.

PrintCheckpoint ::= SEQUENCE {�        printer-name            [0] DistinguishedNameString OPTIONAL,�        job-copies-completed    [1] Cardinal OPTIONAL,�        copies-completed        [2] Cardinal OPTIONAL,�        pages-completed         [3] Cardinal OPTIONAL,�        octets-completed        [4] Cardinal64 OPTIONAL,�        context-info            [5] OCTET STRING (SIZE(0..ub-octet-string)),�                                    -- implementation-dependent�        checkpoint-format       [6] OBJECT IDENTIFIER }

printCheckpointSyntax ATTRIBUTE-SYNTAX�        PrintCheckpoint�        MATCHES FOR EQUALITY�        ::= id-syn-print-checkpoint�xe "id-syn-print-checkpoint"�

print-checkpoint ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX printCheckpointSyntax�        MULTI VALUE�        ::= id-att-print-checkpoint�xe "id-att-print-checkpoint"�

This attribute allows a print service to provide information about a checkpoint of a job that is printing. This would indicate where a print-server could resume printing of this job - at a page and copy number of a document close to the point at which the job was paused due to malfunction or operator request.

The context-info element shall contain information that would be needed by the server and printer to enable them to resume printing at the last checkpoint.  The format of this element identified by the checkpoint-format element .  The content of this element is implementation-specific; the intent is that the client would return this element, without alteration, in a ResumeJobArgument in order to resume the job.

NOTE – A server should encode the value of context-info in such a way as to protect against clients submitting ResumeJob requests with altered context-info.

The checkpoint-format element shall identify the encoding format used for the context-info element.  Standard values are defined in the printer attribute checkpoint-format-supported.

Some systems support concurrent printing of a job on multiple printers.  In such cases, the server shall return a PrintCheckpoint sequence for each printer currently assigned to the job.

The ability to generate the previous internal state of the job and the printer is dependent on the page-independence supported by the document format. If a document format is not page-independent, it may be possible to emulate the resumption of the job at the checkpoint by processing through the entire document to the checkpoint page without printing any additional pages, then continue printing pages from that point. Some document formats may not support any form of checkpointing. 

If a PauseJob operation causes a job to pause in the middle of a document encoded in a document format that does not support checkpointing, the server shall set the checkpoint to a value that will  force the system to resume back at the beginning of the current copy. Obviously the ability to checkpoint a job is very implementation-dependent.

9.2.8.18	New-job-identifier

This attribute provides the name of the server to which this job has been reassigned, along with the new local-identifier.  For those servers that are capable of resubmitting print-jobs to other servers, this action would occur usually to allow the job to successfully complete printing of the job after failing at the original server.

NewJobIdentifier ::= SEQUENCE {�        server-name             DistinguishedNameString,�        local-identifier        JobIdentifier }

newJobIdentifierSyntax ATTRIBUTE-SYNTAX�        NewJobIdentifier�        MATCHES FOR EQUALITY�        ::= id-syn-new-job-identifier�xe "id-syn-new-job-identifier"�

new-job-identifier ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX newJobIdentifierSyntax                [PTC-3.8]�        SINGLE VALUE�        ::= id-att-new-job-identifier�xe "id-att-new-job-identifier"�

This attribute allows the user to see where an operator has resubmitted the job, should catastrophic failure require this action, and provides the new job-identifier that enables the client to obtain status on the job.

9.2.8.19	On-request-resources-required

This attribute identifies the resources (e.g. media and fonts) required to complete the job, but which are not currently available.  Resources which would have been identified with the resource-name element of the ResourceContext data type should use the object-name element of ObjectIdentification.

objectIdentificationSyntax ATTRIBUTE-SYNTAX�        ObjectIdentification            -- see 8.2.4.1�        MATCHES FOR EQUALITY�        ::= id-syn-object-identification�xe "id-syn-object-identification"�

on-request-resources-required ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentificationSyntax�        MATCHES FOR EQUALITY�        MULTI VALUE�        ::= id-att-on-request-resources-required�xe "id-att-on-request-resources-required"�

9.2.8.20	Job-message-from-administrator

This attribute provides a message from an operator, system administrator or ‘intelligent’ process to indicate to the user the reasons for modification or other management action taken on a job.

job-message-from-administrator ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-job-message-from-administrator�xe "id-att-job-message-from-administrator"�

9.2.8.21	Last-job-events

This attribute presents a list of all the most recent job events that have occurred. The upper limit on how many events shall be retained by the server is implementation-dependent.

last-job-events ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSequenceSyntax�        SINGLE VALUE�        ::= id-att-last-job-events�xe "id-att-last-job-events"�

Standard values are defined in 8.5.

This attribute allows systems that do not support asynchronous notification services for event reporting to get the job events synchronously. The sequence shall be ordered with the most recent event first.

This attribute shall record events of all types implemented in the server, irrespective of the events identified in job-event-handling attribute.

9.2.8.22	Name-of-last-accessor

This attribute indicates the name of the last user or program to submit or modify the job.

name-of-last-accessor ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�        SINGLE VALUE�        ::= id-att-name-of-last-accessor�xe "id-att-name-of-last-accessor"�

9.2.8.23	Error-count

This attribute provides the number of error events occurring while processing the job.

error-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-error-count�xe "id-att-error-count"�

9.2.8.24	Warning-count

This attribute provides the number of warning events occurring while processing the job.

warning-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-warning-count�xe "id-att-warning-count"�

9.2.8.25	Processing-time

This attribute indicates how long an individual job has been processing.

processing-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX deltaTimeSyntax�        SINGLE VALUE�        ::= id-att-processing-time�xe "id-att-processing-time"�

NOTE - the value of processing-time  only includes those periods when the job is actually being processed in some way; processing-time does not include time periods during which the job has been paused or held while awaiting some operator action, for example.  Upon completion fo the job, the value of this attribute should represent the total amount of processing time actually consumed by the job.                     [PTC-4.5]

9.2.8.26	Completion-time

This attribute indicates the time at which this job completed.  Providing this time is useful for jobs which are retained after printing.

completion-time ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-completion-time�xe "id-att-completion-time"�

9.2.8.27	Number-of-documents

This attribute indicates the number of documents in the job.  The number indicates how many Print abstract-operations that specified a document (of any document-type) have been submitted for printing until job submission has been completed; at that point this attribute shall then indicate the total number of printable documents, fonts, and resource objects submitted by the client in the job.  If the first Print abstract-operation does not contain a first-document component (see 8.2.1), the value of this attribute shall be 0.

The server shall count fonts and resource objects passed to the server by means of Print abstract-operation invocations, as documents for the purposes of this attribute.

number-of-documents ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-number-of-documents�xe "id-att-number-of-documents"�

NOTE - the value of the number-of-documents attribute represents the total number of documents that the client has submitted to the server during the course of job submission, regardless of whether or not the client has cancelled any of the documents.  See CancelJob abstract-operation.

9.2.8.28	Job-submission-complete

This attribute indicates whether all documents of the print-job have been submitted (i.e., all Print abstract-operations have been invoked for the job).  The value FALSE indicates that more documents are expected to be submitted for the job, by means of additional print invocations.

job-submission-complete ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax �        SINGLE VALUE�        ::= id-att-job-submission-complete�xe "id-att-job-submission-complete"�

9.2.8.29	Ignored-attributes

For each non-compulsory attribute type or value ignored (see 9.1.1), the server shall set (and return) a value in ignored-attributes. In the case where an attribute type is ignored, the value set by the server shall be the value as submitted; in the case where a value or values were ignored, the server shall set only those values ignored.

A server shall ignore attributes and attribute-values for the following reasons:

a)	The server or the specified printer do not support this non-compulsory attribute.

b)	The server or the specified printer do not support one or more values of this non-compulsory attribute.

In addition, a server may ignore attributes and attribute-values for the following additional reasons:

c)	The resource is unavailable (though supported)

d)	The first occurrence of the attribute is replaced by a repeated (duplicate) attribute in an attribute set.

IgnoredAttribute ::= SEQUENCE {�        document-number   PositiveInteger OPTIONAL,�                          -- document-sequence-number if a per-document�                          -- attribute; if omitted, the ignored attribute �                          -- specification applies to all documents in the job�        attribute-id      AttributeId,�        attribute-values  SET OF ANY �                          -- DEFINED BY attribute-id -- }

ignoredAttributeSyntax ATTRIBUTE-SYNTAX�        IgnoredAttribute�        MATCHES FOR EQUALITY�        ::= id-syn-ignored-attribute�xe "id-syn-ignored-attribute"�

ignored-attributes ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX ignoredAttributeSyntax�        MULTI VALUE�        ::= id-att-ignored-attributes�xe "id-att-ignored-attributes"�

9.2.8.30	Job-state-message   [PTC 3.9]

Attribute values of this type shall contain human readable text information about a job’s state.  This message is used primarily when a job has been completed with errors or has been aborted..

job-state-message ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX errorMessageSyntax  �        SINGLE VALUE�        ::= id-att-job-state-message�xe "id-att-job-state-message"�

9.2.9	Job size attributes

This group of attributes describes the characteristics of the job to be printed.

The server may use any of the attributes in this sub-clause to assist it in scheduling a print-job.

The client may provide these attributes.  The server may use the client’s values, or the server may compute them itself using job and document attributes, some of which the client supplies (e.g. job-copies, copy-count, and sides), and some of which the server may compute or verify (e.g. page-count). When the server computes the value of an attribute, its value may be inaccurate if the computation depends on attributes whose values may be inaccurate (e.g. page-count). In the worst case, the client or server may set the value of page-count to 0 to indicate that it doesn’t know the actual page count. When the server computes the value for an attribute whose value depends on page-count, and page-count is 0 (or unspecified) for one or more documents in the job, the computed result shall be the server’s best estimate, which, in the worst case, may be 0 (to indicate that the server doesn’t know the value).

A client may use these attributes in conjunction with xxx-completed attributes for displaying information about the percentage of a job that has completed. For printers with a single print engine, the ratio of impressions-completed to job-impression-count gives the best estimate of percentage complete with respect to time.

For a description of the differences between page, impressions and sheets of media, see the note in the page-completed attribute.

The client may specify job size attributes in:

a)	Print:  all

b)	ModifyJob:  none

c)	ListObjectAttributes:  all

9.2.9.1	Job-page-count

This attribute contains the number of source pages in the job that the server expects to image. The server shall compute this value by the following procedure:

a)	For each document in the job object, multiply the value of document’s page-count attribute by the value of its copy-count attribute and call the result document-set-page-count.

b)	Add up all the document-set-page-counts from the previous step and call this sum the job-copy-page-count.

c)	For each job-result-set, multiply the value of job-copy-page-count from the previous step by the value of job-copies element of the job-result-set and call the result job-result-set-page-count.

d)	Add up all the job-result-set-page-counts from the previous step and set this sum into the job-page-count attribute.

The value of this attribute is a measure of the amount of computation involved.

job-page-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-job-page-count�xe "id-att-job-page-count"�

The accuracy of this value is dependent on the accuracy of the page-count attribute in each document.  If some documents have a page-count value of 0, the server may set the value of this attribute to 0 and not use it for scheduling.

9.2.9.2	Job-impression-count

This attribute contains the number of impressions that the server expects the printer to make. The server shall compute this value by the following procedure:

a)	For each document in the job object, multiply the value of document’s page-count attribute by the value of its copy-count attribute. Then divide the result by the value of number-up (if non-zero) and make into an integer using the ceiling operator.  Call the result document-set-impression-count.

NOTE – The number-up attribute may contain a number or an OID. For the OID case, the server either knows implicitly what number is associated with the OID or it must query the number-up object for its imposition-n-up attribute. In the case where the server cannot obtain the value, it should assume the value of number-up is 1.

b)	Add up all the document-set-impression-counts from the previous step and call this sum the job-copy-impression-count.

c)	For each job-result-set, multiply the value of job-copy-impression-count from the previous step by the value of job-copies element of the job-result-set and call the result job-result-set-impression-count.

d)	Add up all the job-result-set-impression-counts from the previous step and set this sum into the job-impression-count attribute.

The value of this attribute is a measure of the amount of time the job will take to print on printers with a single print engine.

job-impression-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-job-impression-count�xe "id-att-job-impression-count"�

The accuracy of this value is dependent on the accuracy of the page-count attribute in each document.  If some documents have a page-count value of 0, the server may set the value of this attribute to 0 and not use it for scheduling.

9.2.9.3	Job-media-sheet-count

This attribute contains the number of sheets of media that the server expects to consume for the job. The server shall compute this value by the following procedure:

a)	For each document in the job object, multiply the value of document’s page-count attribute by the value of its copy-count attribute. Then divide the result by the value of number-up (if non-zero) and make into an integer using the ceiling operator. Then, if sides is 2, divide the result by 2 and round. Call the result document-set-media-sheet-count.

NOTE – See the note on number-up in the job-impression-count attribute.

b)	Add up all the document-set-media-sheet-counts from the previous step and call this sum the job-copy-media-sheet-count.

c)	For each job-result-set, multiply the value of job-copy-media-sheet-count from the previous step by the value of job-copies element of the job-result-set and call the result job-result-set-media-sheet-count.

d)	Add up all the job-result-set-media-sheet-counts from the previous step and set this sum into the job-media-sheet-count attribute.

The value of this attribute is a measure of the total number of sheets of media that will be consumed and it is a good measure of the amount of time the job will take to print on printers with two print engines, one for each side of the media.

job-media-sheet-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-job-media-sheet-count�xe "id-att-job-media-sheet-count"�

The accuracy of this value is dependent on the accuracy of the page-count attribute in each document.  If some documents have a page-count value of 0, the server may set the value of this attribute to 0 and not use it for scheduling.

9.3	Document object attributes

A document object contains a set of document attributes, including the document-content attribute which specifies the document data.  A document object may be of type printable,  font, or resource as specified by the document’s document-type attribute.  The server shall create document objects as contained members of job objects in response to a client that performs one or more print-requests (see 8.2.1).  In addition, initial-value-document objects are created in a server by means outside the scope of this part of ISO/IEC 10175 in order to represent complete sets of default values for document attributes (see the initial-value-document object class).  This subclause of ISO/IEC 10175 specifies the document attributes for both document and initial-value-document objects. 

In addition to the attributes specifically defined for the document and initial-value-document objects, certain of the generic attributes may also be associated with these objects.  For example, when requesting a list of attribute values for an object of these classes, the client may identify one or more of the generic attributes in the following table, for which the server shall return values if the attributes are implemented.

The applicable generic attributes are:

Sub-clause�Generic attribute name��9.1.6.1�object-class��9.1.6.5�message��NOTE – Except for the generic attribute object-class, there are no attributes that apply to both the job and document objects.  Thus the server may return both job and document attributes mixed together without ambiguity in the ModifyJob and CancelJob requests.

9.3.1	Document-information attributes

This sub-clause contains information about the document. This information might be printed on a job-sheet or document-sheet or it might be a part of the information displayed to a user listing print-jobs.

The client may specify document-information attributes in:

a)	Print:  all

b)	ModifyJob:  all

c)	ListObjectAttributes:  all

9.3.1.1	Document-name

This attribute supplies a human readable string for the document. This string is used for naming the document in a human-readable “free-form” fashion.

document-name ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX simpleNameSyntax�        SINGLE VALUE�        ::= id-att-document-name�xe "id-att-document-name"�

This attribute is intended for enabling a user or the user’s application to convey a document name that may be printed on a start sheet, returned in a ListObjectAttributes result, or used in notification or logging messages.

If this attribute is not specified, no document name is assumed, but implementation specific defaults are allowed, such as the simple-name part of the value of the document-file-name attribute.  It is suggested, however, that the server not supply additional text for this attribute when printing its value (e.g. on a start sheet).  This string only has meaning to the clients and can therefore take several forms, e.g. the name of a mail folder, name of a revisable document, the file specification minus the file path, the title of a document, etc.

9.3.1.2	Document-file-name

This attribute specifies the file name of the document, if the document came from a file.

document-file-name ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX distinguishedNameStringSyntax�        SINGLE VALUE�        ::= id-att-document-file-name�xe "id-att-document-file-name"�

The file name may include the full path to the file, in which case the name-syntax element of the DistinguishedNameString data type shall specify the syntax of the file name.  If the document did not come from a file, the client should not specify this attribute.

9.3.1.3	Document-authors

This attribute supplies a human-readable name for the authors of the document.

document-authors ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX textSyntax�        MULTI VALUE�        ::= id-att-document-authors�xe "id-att-document-authors"�

If this attribute is not specified, no author name is assumed, but implementation specific defaults are allowed.

NOTE –  It is assumed, but not mandated by ISO/IEC 10175, that the client derives this attribute from information associated with the revisable form document from which the document to be printed was created.

9.3.1.4	Document-comment

This attribute supplies an arbitrary human-readable message associated with the document.

document-comment ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX messageSyntax�        SINGLE VALUE�        ::= id-att-document-comment�xe "id-att-document-comment"�

This attribute is intended for enabling a user to convey a text string that may be printed on a document start sheet, for example, in an implementation-dependent manner.

NOTE –  It is assumed, but not mandated by ISO/IEC 10175, that the client derives this attribute from the revisable form document from which the document to be printed was created.

9.3.1.5	Document-revision-date

This attribute specifies the date and time the document was created or modified.

document-revision-date ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX generalizedTimeSyntax�        SINGLE VALUE�        ::= id-att-document-revision-date�xe "id-att-document-revision-date"�

The date given in this attribute refers to the latest revision of the revisable form document.

9.3.2	Document production-instructions

These attributes provide information that affect the rendering and finishing of the document and are referred to as document production instructions (DPI).  DPI may also be contained in the document to be printed.

If there is a conflict between the value of one of these attributes, and a corresponding parameter found in the document (either implicit or explicit), the value of the attribute shall take precedence over the document parameter, unless specifically mandated otherwise in the standard defining that document format.

All the default-xxx attributes (e.g. default-medium) specifically allow for the document contents to override the default-xxx attribute under all conditions.

The client may specify document production-instruction attributes in:

a)	Print:  all

b)	ModifyJob:  all, except id-att-initial-value-document

c)	ListObjectAttributes:  all

9.3.2.1	Default-medium

This attribute identifies a medium that the server shall use as the medium default for the pages of the document that require a specification.

default-medium ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�        SINGLE VALUE�        ::= id-att-default-medium�xe "id-att-default-medium"�

Standard values are defined in the specification of the medium-identifier medium attribute.

If the page-media-select attribute is specified (either by the client or by a server default, i.e., the page-media-select attribute of the initial-value-job object specified by the logical or physical printer), then the server shall use the page-media-select value to override the default-medium specification on a page by page basis.

The default-medium attribute may contain a value of id-val-generic-none (see 9.1.2) indicating that the server shall not use a default medium.  Instead, the server shall rely on lower precedence document attributes (such as default-input-tray) for the media specification.

If the document data, itself, specifies media, such specification shall override the default-medium attribute on a page by page basis.  If the document data specifies media which are not also values of media-used, then a printer may receive a document which requires media that are not ready. In such a case, an implementation may either abort the document or try printing the document on some alternative medium, such as the default medium.

A client has numerous ways to specify the media to be used when printing a document and different document pages can be specified in different ways. The client can specify the media in the document contents or with attributes. Some attributes override the document contents, and other attributes may be overridden by the document contents. In addition, the client can specify the media by name or by the input-tray containing it.

Before printing each page of a document, the server determines the medium or input-tray for that page by finding the first condition in the list of numbered steps below that is satisfied. For this discussion, either the medium or the input-tray is sufficient information:



a)	If page-media-select has a medium value for the current page, use that medium, regardless of document contents and other attributes.

b)	If input-tray-select has a value, use that tray.

c)	If the document contents specify a medium, and that medium is the same as the value of one of the original-medium elements in the media-substitution attribute, then use the corresponding substitution-medium in the media-substitution attribute.

d)	If the document contents specify a medium, use that medium.

e)	If the document contents specify an input-tray, use that input-tray.

f)	If the default-medium has a value, and the document format interpreter allows its use, and that medium is the same as the value of one of the original-medium elements in media-substitution attribute, then use the corresponding substitution-medium in the media-substitution attribute.

g)	If the default-medium has a value and the document format interpreter allows its use, use the default-medium.

h)	If the default-input-tray has a value and the document format interpreter allows its use, use the default-input-tray.

i)	Use the medium or input-tray selected by the document format processor in the printer. This selection is implementation-dependent.

9.3.2.2	Default-input-tray

This attribute identifies an input-tray that the server shall use as the input-tray default for the pages of the document that require a specification.

The correspondence between the simple-name of an input-tray (alphanumeric or numeric) and the actual tray in the printer is printer-dependent, and a tray named by such a simple-name may also have an OBJECT IDENTIFER that names it as well.

default-input-tray ATTRIBUTE�      WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�      SINGLE VALUE�      ::= id-att-default-input-tray�xe "id-att-default-input-tray"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��top�id-val-input-tray-top�The top input tray in the printer.��middle�id-val-input-tray-middle�The middle input tray in the printer.��bottom�id-val-input-tray-bottom�The bottom input tray in the printer.��envelope�id-val-input-tray-envelope�The envelope input tray in the printer.��manual�id-val-input-tray-manual�The manual feed input tray in the printer.��large-capacity�id-val-input-tray-large-capacity�The large capacity input tray in the printer.��main�id-val-input-tray-main�The main input tray��side�id-val-input-tray-side�The side input tray��A server may try to convert a simple-name received from a client to one of the server’s OIDs, depending on implementation. However, a server shall always return an input-tray as an OID to the client if the server identifies the input-tray using an OID.

Examples: The simple-name strings: envelope, top, 2, or 02, or the OID value: id-val-input-tray-top.

If the default-medium attribute is specified (either by the client or by a server default, i.e., the default-medium attribute of the initial-value-job object specified by the logical or physical printer), then the server shall use the default-medium value and shall ignore the default-input-tray attribute, if specified.  If the page-media-select attribute is specified (either by the client or by a server default, i.e., the page-media-select attribute of the initial-value-job object specified by the logical or physical printer), then the server shall use the page-media-select value to override the default-input-tray specification on a page by page basis.

If the document data, itself, specifies media or input trays, such specification shall override the default-input-tray attribute on a page by page basis.  If the document data specifies media or input-trays which are not also values of media-used or input-trays-used, respectively, then a printer may receive a document which requires media or input-trays which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative input-tray, such as the default input-tray.

9.3.2.3	Default-font

This attribute identifies a font that the server shall use as the font default for the pages of the document that require a specification.

default-font ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX fontReferenceSyntax�        SINGLE VALUE�        ::= id-att-default-font�xe "id-att-default-font"�

Standard values are defined in the specification of the font-identifier font attribute.

If the document data, itself, specifies fonts, such specification shall override the default-font attribute on a page by page basis.  If the document data specifies fonts which are not also values of fonts-used, then a printer may receive a document which requires fonts which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative fonts, such as the default font.

9.3.2.4	Default-resources

This attribute identifies resources, other than fonts, that the server shall use as the resources default for the pages of the document that require a specification.  Such resources may include overlays, forms, logos, images, clip art, and signatures (see the resource object class).  Each such resource may be passed explicitly in the print-job in a separate print-request (see 8.2.1) or may be accessed elsewhere in the distributed system by use of the document’s resource-context attribute, the printer’s printer-resource-context attribute, and the server’s server-resource-context attribute using the search order specified in the resource-context document attribute.

A client may identify resources either by object reference or by a server-dependent resource-name.  For a resource-name, the server locates resources via the resource-context attributes: resource-context, printer-resource-context, and server-resource-context, in an implementation-dependent manner using the search order specified in the description of the resource-context document attribute.

Resource ::= CHOICE {�        object-name   [0] NameOrOid,   -- Identifies Resource Object�        resource-name [1] Text }       -- Identifies resource name

resourceSyntax ATTRIBUTE-SYNTAX�        Resource�        MATCHES FOR EQUALITY�        ::= id-syn-resource�xe "id-syn-resource"�

default-resources ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX resourceSyntax�        MULTI VALUE�        ::= id-att-default-resources�xe "id-att-default-resources"�

If the document data, itself, specifies resources, such specification shall override the default-resources attribute on a page by page basis.  If the document data specifies resources which are not also values of resources-used, then a printer may receive a document which requires resources which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative resources, such as the default-resources.

9.3.2.5	Default-character-set

This attribute identifies a coded character-set that the server shall use as the coded character-set default for the pages of the document that require a coded character set specification.

default-character-set ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-default-character-set�xe "id-att-default-character-set"�

If the document data, itself, specifies coded character-sets, such specification shall override the default-character-set attribute on a page by page basis. If the document data specifies coded character-sets which are not also values of character-sets-used, then a printer may receive a document which requires coded character-sets which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative coded character-set, such as the character set specified by the default-character-set attribute.

9.3.2.5.1	Assignment of object identifiers for coded character sets

ISO/IEC 10175 uses object identifiers to identify coded character sets, as ISO/IEC 10175 does for all attributes for which implementor extension is desired with implementor-defined object identifiers.  In order to align this International Standard with other related standardization activities, the DPA object identifiers for coded character sets are assigned algorithmically from the integer values assigned by the Internet Assigned Number Authority (IANA), as discussed previously, in 9.1.7.  The algorithm used is described in the following note.

NOTE – the OID assignment algorithm is based on a set of IANA-assigned values contained in an FTP-server subdirectory that may be obtained by anonymous FTP.  The ftp address of the subdirectory is:

	ftp.isi.edu/in-notes/iana/assignments/character-sets

This subdirectory contains a list of simple enumerated integer (enum) values assigned to the character sets used in current printer implementations.  To obtain additional enum values for additional character sets, implementors must make a request of the IANA registration authority in order to obtain a unique enum value.

ISO/IEC 10175 assigns a value-class object identifier for purposes of assigning full object identifiers: id-vc-code-set:

      iso(1) standard(0) dpa(10175) part-1(1) vc(6) code-set(24)

The complete ISO/IEC 10175 id-val-code-set-xxx object identifier is formed by taking the IANA CodedCharSet enum value and appending the enum value to the id-vc-code-set OID.

For example, consider the csISOLatin1 coded character set that the IANA has assigned the enum value 4.  The corresponding ISO/IEC 10175 coded character set OID for csISOLatin1 is:

      iso(1) standard(0) dpa(10175) part-1(1) vc(6) code-set(24) ISO-Latin1(4)

The space of the coded character set enumeration has been divided into three regions by the IANA. The first region (3-999) consists of coded character sets that have been standardized by some standard setting organization. This region is intended for standards that do not have subset implementations. The second region (1000-1999) is for the Unicode and ISO/IEC 10646 coded character sets together with a specification of a (set of) sub-repertoires that may occur. The third region (>1999) is intended for vendor specific coded character sets.

Where a given coded character set may be known by more than one name, the most commonly known name is used as the name of the enumeration and other names are shown in the comments. The comments also indicate where to find detailed information on the coded character set and briefly characterize its relationship to other similar coded character sets.

The ISO/IEC 10175 simple-names were derived from the IANA enum symbol names by dropping the cs prefix and adding hyphens (-) between words.  The letters reg (for registration) were added between ISO and the coded character set registration number.  The descriptor text is taken directly from the IANA comments for each coded character set.

When additional coded character set enum values are registered with IANA, the corresponding ISO/IEC 10175 OIDs are automatically assigned using the preceding algorithm; no addendum to ISO/IEC 10175 is required.

Implementors are free to use their own implementor-defined OIDs for coded character sets as well, though the chances of interoperation with other vendor implementations will be less likely than if the values specified in this International Standard are used.

9.3.2.5.2	Representation of coded character sets in documents and attributes

Unicode and ISO/IEC 10646 character coded data may be processed and stored in either most-significant-octet-first order (sometimes called Big Endian) or least-significant octet first order (sometimes called Little Endian), depending on the architecture of the processor.  Furthermore, in environments where either order may occur, the so-called Unicode BYTE ORDER MARK (BOM) character (which is ISO/IEC 10646 ZERO WIDTH NO BREAK SPACE), coded as FEFF (hex) in two octets and 0000FEFF (hex) in four octets is used at the beginning of the data as a signature to indicate the order of the following data (See ISO/IEC 10646 Annex F).  Thus either ordering and BOM may occur in document data. However, ISO/IEC 8824/8825 (ASN.1/BER) is quite clear that the most-significant-byte-first (Big Endian) order shall be used and BOM shall NOT be used in transmission in the ASN.1/BER protocol.

NOTE 1 - Transmitting Unicode in most-significant-octet-first (Big Endian) order in ISO/IEC 10175 should not prove to be a hardship for least-significant-octet-first (Little Endian) machines, since ASN.1/BER requires integers to be transmitted in most-significant-octet-first order as well. So ISO/IEC 10175 implementations on least-significant-octet-first order machines are already reversing the order of integers to make them most-significant-octet-first for transmission. Also Unicode characters are usually treated as two-octet integers, not short text strings, so that it will be straightforward for least-significant-octet-first machines to reverse the order of Unicode character octets as well before transmitting them and after receiving them via the ISO/IEC 10175 protocol.

The OIDs defined for the default-character-set attribute may also be used by other attributes that specify coded character sets, such as the operation-locale common arguments attribute, the locale element of the notification-profile job attributes, the coded-character-sets-used document attribute, and the locale server attribute.  In addition, any of the coded character sets listed in the table  may be used to represent ISO/IEC 10175 the  ErrorMessage data type used by the server to return error messages as results of operations (see 8.4).  In such cases, the above conformance requirements most-significant-octet-first representation of coded character sets shall also apply.

The four standard ISO/IEC 10175 coded character sets used to represent attributes (see generic Text, DescriptiveName, Descriptor, Message, ErrorMessage, SimpleName, and DistinguishedNameString data types in 9.1.5) shall have the following corresponding OIDs used in the Locale data type (see the operation-locale, notification-profile, logging-profile, locale, and locales-supported attributes):

Context Tag�Tag value�Data types�OID (descriptive-name)��iso-646-irv�[0]�VisibleString�ASCII��ccitt-t-61�[1]�T61String�JIS-Encoding��iso-latin1�[2]�Latin1String�ISO-Latin1��iso-ucs-2�[3]�UCS2Level2String�ISO-UCS-2-level2��The following standard values are defined for coded character sets:

NOTE 2 – Taken from IANA character-sets subdirectory, except that ISO-UCS-2-level2 is an addition for ISO/IEC 10175 only.



Descriptive Name�Object Identifier�Descriptor Text��ISO-UCS-2-level2�id-val-code-set-ISO-UCS-2-level2�ISO Universal Coded Character Set level 2

Universal Coded Character set.  Any character. See ISO/IEC 10646 two-octet representation, implementation level 2.

NOTE – This value is an ISO/IEC 10175-only addition, not in the IANA list, since output devices are able to handle ISO/IEC 10646 Level 3 (Unicode).��other�id-val-code-set-other�other

The designated coded character set is not currently in the enumeration��NOTE 3 – The ISO-UCS-2-level2 object identifier has no corresponding IANA enum value. ISO-UCS-2-level2 coded character set is used in ISO/IEC 10175 attributes only.

Unicode is ISO/IEC 10646 two-octet representation, implementation level 3, while ISO-UCS-2-level2 is ISO/IEC 10646 two-octet representation, implementation level 2.  Level 2 is a strict subset of level 3, in which each character has a unique coded representation.  In level 3 (Unicode), most accented letter have at least two coded representations: (1) the level 2 combined accented letter character representation (two octets) and (2) the base letter (two octets) followed by one (two octet) or more (more than two octets) non-spacing accent(s) characters.  Level 2 is specified as one of the standard coded character sets for ISO/IEC 10175 attribute value data, because the comparison of character coded data for exact, case-insensitive, same letter (see Filter), is simpler since each character has only one coded representation.

Standard coded character sets (in the range 3-999):

Descriptive Name�Object Identifier�Descriptor Text��ASCII�id-val-code-code-set-ASCII�ASCII

ISO/IEC 646-1991 IRV with the dollar sign as the currency symbol.  Note that this set is 7-bit ASCII with either the 8th bit omitted, or zero; this set is not 8-bit ASCII which is the same as ISO 8859-1 (ISO Latin-1)��ISO-Latin1�id-val-code-set-ISO-Latin1�ISO Latin Alphabet No. 1

8-bit Latin for Western Europe and Western Hemisphere. See ISO 8859-1��ISO-Latin2�id-val-code-set-ISO-Latin2�ISO Latin Alphabet No. 2

8-bit Latin for Eastern Europe.  

See ISO 8859-2��ISO-Latin3�id-val-code-set-ISO-Latin3�ISO Latin Alphabet No. 3

8-bit Latin for Southern Europe and Western Hemisphere. See ISO 8859-3��ISO-Latin4�id-val-code-set-ISO-Latin4�ISO Latin Alphabet No. 4

8-bit Latin for Northern Europe.  

See ISO 8859-4��ISO-Latin-Cyrillic�id-val-code-set-ISO-Latin-Cyrillic�ISO Latin/Cyrillic Alphabet

8-bit ASCII plus Cyrillic.  See ISO 8859-5��ISO-Latin-Arabic�id-val-code-set-ISO-Latin-Arabic�ISO Latin/Arabic Alphabet

8-bit ASCII plus Arabic.  See ISO 8859-6��ISO-Latin-Greek�id-val-code-set-ISO-Latin-Greek�ISO Latin/Greek Alphabet

8-bit ASCII plus Greek.  See ISO 8859-7��ISO-Latin-Hebrew�id-val-code-set-ISO-Latin-Hebrew�ISO Latin/Hebrew Alphabet

8-bit ASCII plus Hebrew.  See ISO 8859-8��ISO-Latin5�id-val-code-set-ISO-Latin5�ISO Latin Alphabet No. 5

8-bit Latin for EU Member countries.  See ISO 8859-9��ISO-Latin6�id-val-code-set-ISO-Latin6�ISO Latin Alphabet No. 6

8-bit Latin for Scandinavian countries; better than Latin4 for those countries.  

See ISO 8859-10��ISO-Text-Communication�id-val-code-set-ISO-Text-Communication�ISO Latin 8-bit Text Communication

Used in ISO ASN.1 T61String.  

See ISO/IEC 6937��Half-Width-Katakana�id-val-code-set-Half-Width-Katakana�Half Width Katakana

One byte only, this is equivalent to JIS/Roman (similar to ASCII) plus eight-bit half-width Katakana.  See JIS X 0201-1976��JIS-Encoding�id-val-code-set-JIS-Encoding�JIS Encoding

Uses ISO/IEC 2022 escape sequences to shift code sets as documented in JIS X 0202-1��Shift-JIS�id-val-code-set-Shift-JIS�Shift JIS

Also known as MS Kanji.  A Microsoft code that extends Half Width Katakana to include Kanji by adding a second byte when the value of the first byte is in the ranges 81-9F or E0-EF (hex)��EUC-Packed-Format-Japanese�id-val-code-set-EUC-Packed-Format-Japanese�Extended UNIX Code Packed Format for Japanese

Standardized by OSF, UNIX International, and UNIX Systems Laboratories Pacific.  Uses ISO/IEC 2022 rules to select:

code set 0: JIS Roman (a single 7-bit byte set)

code set 1: JIS X0208-1990 (a double 8-bit byte set) restricted to A0-FF in both bytes

code set 2: Half Width Katakana (a single 7-bit byte set) requiring SS2 as the character prefix

code set 3: JIS X0212-1990 (a double 7-bit byte set) restricted to A0-FF in both bytes requiring SS3 as the character prefix.

PCL Symbol Set id: 17K��EUC-Fixed-Width-Japanese�id-val-code-set-EUC-Fixed-Width-Japanese�Extended UNIX Code Fixed Width for Japanese

Used in Japan.  Each character is 2 octets:

code set 0: JIS Roman (a single 7-bit byte set) 1st byte = 00, 2nd byte = 20-7E

code set 1: JIS X0208-1990 (a double 7-bit byte set restricted to A0-FF in both bytes)

code set 2: Half Width Katakana (a single 7-bit byte set) 1st byte = 00, 2nd byte = A0-FF

code set 3: JIS X0212-1990 (a double 7-bit byte set) restricted to A0-FF in the first byte and 21-7E in the second byte��ISO-reg4-United-Kingdom�id-val-code-set-ISO-reg4-United-Kingdom�United Kingdom national std set

See registration 4 - ISO/IEC 2375 Registration Authority: ECMA��ISO-reg11-Swedish-for-Names�id-val-code-set-ISO-reg11-Swedish-for-Names�Swedish for Names national std set

See registration 11 - ISO/IEC 2375 Registration Authority: ECMA.��ISO-reg15-Italian�id-val-code-set-ISO-reg15-Italian�Italian national set

See registration 15 - ISO/IEC 2375 Registration Authority: ECMA.��ISO-reg17-Spanish�id-val-code-set-ISO-reg17-Spanish�Spanish national set

See registration 17 - ISO/IEC 2375 Registration Authority: ECMA.��ISO-reg21-German�id-val-code-set-ISO-reg21-German�German national std set

See registration 21 - ISO/IEC 2375 Registration Authority: ECMA.��ISO-reg60-Danish-Norwegian�id-val-code-set-ISO-reg60-Danish-Norwegian�Danish Norwegian national std set

See registration 60 - ISO/IEC 2375 Registration Authority: ECMA.��ISO-reg69-French�id-val-code-set-ISO-reg69-French�French - see ISO Reg No 69

See registration 69 - ISO/IEC 2375 Registration Authority: ECMA.��Unicode and vendor-supplied combinations of ISO collections (in the range 1000-1999):

Descriptive Name�Object Identifier�Descriptor Text��Unicode�id-val-code-set-Unicode�Unicode

Universal Coded Character set.  Any character. See ISO/IEC 10646 two-octet representation, implementation level 3��UCS4�id-val-code-set-UCS4�Four-octet Universal Coded Character Set

Any character. See ISO/IEC 10646 four-octet representation, implementation level 3��Unicode-ASCII�id-val-code-set-Unicode-ASCII�ASCII subset of Unicode

Basic Latin = collection 1  See ISO/IEC 10646, Appendix A��Unicode-Latin1�id-val-code-set-Unicode-Latin1�ISO Latin-1 subset of Unicode

Basic Latin and Latin-1 Supplement = collections 1 and 2.  See ISO/IEC 10646, Appendix A��Unicode-IBM-2039�id-val-code-set-Unicode-IBM-2039�IBM Latin-1 SAA Core Coded Character Set

Extended ISO 8859-1 Presentation Set, GCSGID: 2039��Unicode-IBM-1261�id-val-code-set-Unicode-IBM-1261�IBM Latin-2, -3, -5 Extended Presentation Set

GCSGID: 1261��Unicode-IBM-1268�id-val-code-set-Unicode-IBM-1268�IBM Latin-4 Extended Presentation Set

GCSGID: 1268��Unicode-IBM-1276�id-val-code-set-Unicode-IBM-1276�IBM Cyrillic Greek Extended Presentation Set

GCSGID: 1276��Unicode-IBM-1264�id-val-code-set-Unicode-IBM-1264�IBM Arabic Presentation Set

GCSGID: 1264��Unicode-IBM-1265�id-val-code-set-Unicode-IBM-1265�IBM Hebrew Presentation Set

GCSGID: 1265��Vendor developed coded character sets (in the range 2000-xxx):

Descriptive Name�Object Identifier�Descriptor Text��Windows30-Latin1�id-val-code-set-Windows30-Latin1�Windows Latin-1

Extended ISO 8859-1 for Windows 3.0

PCL Symbol Set id: 9U��Windows31-Latin1�id-val-code-set-Windows31-Latin1�Windows Latin-1

Extended ISO 8859-1 for Windows 3.1

PCL Symbol Set id: 19U��Windows31-Latin2�id-val-code-set-Windows31-Latin2�Windows Latin-2

Extended ISO 8859-2 for Windows 3.1

PCL Symbol Set id: 9E��Windows31-Latin5�id-val-code-set-Windows31-Latin5�Windows Latin-5

Extended ISO 8859-5 for Windows 3.1

PCL Symbol Set id: 5T��HP-Roman8�id-val-code-set-HP-Roman8�HP Roman8

HP 8-bit Latin set, ASCII in LH

PCL Symbol Set id: 8U��Adobe-Standard-Encoding�id-val-code-set-Adobe-Standard-Encoding�Adobe Standard Encoding

PCL Symbol Set id: 10J��Ventura-US�id-val-code-set-Ventura-US�Ventura US

ASCII plus characters typically used in publishing, like pilcrow, copyright, registered, trade mark, section, dagger, and double dagger in the range A0 (hex) to FF (hex).

PCL Symbol Set id: 14J��Ventura-International�id-val-code-set-Ventura-International�Ventura International

ASCII plus coded characters similar to Roman8

PCL Symbol Set id: 13J��DEC-MCS�id-val-code-set-DEC-MCS�DEC Multinational

Similar to ISO 8859-1  Digital Equipment Corp��PC-page-850-Multilingual�id-val-code-set-PC-page-850-Multilingual�PC Multilingual code page 850

ASCII in the LH; other Latin characters in the RH

PCL Symbol Set id: 12U��PC-page-852-Latin2�id-val-code-set-PC-page-852-Latin2�PC Latin-2 code page 852

PCL Symbol Set id: 17U��PC8-page-437-US�id-val-code-set-PC8-page-437-US�PC Code page 437 for US

US PC code page 

PCL Symbol Set id: 10U��PC8-Danish-Norwegian�id-val-code-set-PC8-Danish-Norwegian�PC Danish Norwegian

8-bit PC set for Danish Norwegian

PCL Symbol Set id: 11U��PC-page-862-Latin-Hebrew�id-val-code-set-PC-page-862-Latin-Hebrew�PC Latin Hebrew code page 862

PCL Symbol Set id: 15H��PC8-Turkish�id-val-code-set-PC8-Turkish�PC Latin Turkish

PCL Symbol Set id: 9T��IBM-Symbols�id-val-code-set-IBM-Symbols�IBM Symbols Presentation Set

CPGID: 259��IBM-Thai�id-val-code-set-IBM-Thai�IBM Thai Presentation Set

CPGID: 838��HP-Legal�id-val-code-set-HP-Legal�HP Legal

PCL Symbol Set id: 1U��HP-PiFont�id-val-code-set-HP-PiFont�HP PI font

PCL Symbol Set id: 15U��HP-Math8�id-val-code-set-HP-Math8�HP Mathematics set

HP 8-bit math set

PCL Symbol Set id: 8M��HP-PS-Math,�id-val-code-set-HP-PS-Math�HP PostScript Math

Similar to AdobeSymbolEncoding

PCL Symbol Set id: 5M��HP-Desktop�id-val-code-set-HP-Desktop�HP Desktop

PCL Symbol Set id: 7J��Ventura-Math�id-val-code-set-Ventura-Math�Ventura Math

PCL Symbol Set id: 6M��Microsoft-Publishing�id-val-code-set-Microsoft-Publishing�Microsoft Publishing

PCL Symbol Set id: 6J��Windows31J�id-val-code-set-Windows31J�Windows Japanese

A further extension of ShiftJIS to include several OEM-specific Kanji extensions.  Like ShiftJIS, Windows31J adds a second byte when the value of the first byte is in the ranges 81-9F or E0-EF.

PCL Symbol Set id: 19K��GB-2312�id-val-code-set-GB-2312�Chinese for People's Republic of China (PRC)

mixed one byte, two byte set:

20-7E = one byte ASCII.

A1-FE = two byte PRC Kanji.  See GB 2312-80

PCL Symbol Set Id: 18C��Big5�id-val-code-set-Big5�Chinese for Taiwan Multi-byte set.

PCL Symbol Set Id: 18T��If the document data, itself, specifies coded character-sets, such specification shall override the default-character-set attribute on a page by page basis.  If the document data specifies character-sets which are not also values of character-sets-used, then a printer may receive a document which requires character-sets which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative character-set, such as the default-character-set.

9.3.2.6	Default-character-repertoire

This attribute identifies a character-repertoire that the server shall use as the character-repertoire default for the pages of the document that require a specification.  A character repertoire, sometimes called a character collection,  is a particular subset of the characters in a coded character set.

default-character-repertoire ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-default-character-repertoire�xe "id-att-default-character-repertoire"�

Standard values are defined in ISO/IEC character set standards.  See ISO/IEC 6937, ISO/IEC 7350, ISO/IEC 10538, and ISO/IEC 10646.  Character set repertoires are registered according to the procedures specified in ISO/IEC 7350 and ISO/IEC 10538.

If the document data, itself, specifies character-repertoires, such specification shall override the default-character-repertoire attribute on a page by page basis.  If the document data specifies character-repertoires which are not also values of character-repertoires-used, then a printer may receive a document which requires character-repertoires which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative character-repertoire, such as the default-character-repertoire.

9.3.2.7	Default-character-mapping

This attribute identifies a character-mapping that the server shall use as the character-mapping default for the pages of the document that require a specification.  A character map associates each character in a coded character set with a glyph identifier.

default-character-mapping ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-default-character-mapping�xe "id-att-default-character-mapping"�

Values are registered according to the procedures specified by the Association for Font Information Interchange (AFII). 

NOTE – AFII is the registration authority assigned by the ISO Secretariat to register character mappings.

If the document data, itself, specifies character-mappings, such specification shall override the default-character-mapping attribute on a page by page basis.  If the document data specifies character-mappings which are not also values of character-mappings-used, then a printer may receive a document which requires character-mappings which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative character-mapping, such as the default-character-mapping.

9.3.2.8	Default-printer-resolution

This attribute identifies a resolution that the server shall use as the resolution default for (the pages of) the document where the document itself does not specify a resolution.  The resolution may be specified either by one or two be an integer values in dots per inch (dpi), or it may name a resolution with an OID.  When two integers are specified, the first-value represents the resolution across the feed direction of the printer, while the second-value represents the resolution along the feed direction.    [PTC 3.10]

default-printer-resolution ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalOrOidSyntax�        SINGLE VALUE�        ::= id-att-default-printer-resolution�xe "id-att-default-printer-resolution"�

The following standard values are defined for printer resolutions:

Descriptive Name�Object Identifier�Description��lowest�id-val-printer-resolution-lowest�The lowest resolution supported by the selected physical printer.��medium�id-val-printer-resolution-medium�A middle resolution supported by the selected physical printer.  If two resolutions are equally near, this attribute references the higher of the two.��highest�id-val-printer-resolution-highest�The highest resolution supported by the selected physical printer.��NOTE – The client may obtain the actual resolution associated with an oid-value OID by querying the printer's attribute printer-resolutions-supported, which contains the mapping of resolution OIDs to resolution values.

If the document data, itself, specifies resolution, such specification shall override the default-printer-resolution attribute, even on a page by page basis, depending on the printer.  If the document data specifies printer resolutions which are not also values of printer-resolutions-used, then a printer may receive a document which requires printer-resolutions which are not ready. In such a case, an implementation may either abort the document or try printing the document using some alternative printer-resolution, such as the default- printer-resolution.

9.3.2.9	Medium-substitution

This attribute specifies a list of pairs of medium identifiers. Each of these pairs identifies a document medium, followed by the medium to be substituted for it.

The server shall apply a substitution for a page only if all four following conditions are met.

a)	The page is not controlled by page-media-select.

b)	The input-tray-select attribute does not have a value.

c)	Either of the following conditions is met: a) The document contents specify a medium explicitly. b) The document contents do not specify an input tray, and the default-medium attribute has a value.

d)	The value of one of the original-medium elements of this attribute is the medium specified by step 3.

For each page, the server shall perform at most one substitution, even if the resulting substitution-medium also appears as an original-medium. That is, if the medium-substitution attribute specifies that medium x becomes y, and medium y becomes z, then medium x does not become z through a double substitution.

The client shall ensure that no medium shall occur more than once as an original-medium value. If the default-medium value or a medium value within the document does not occur as the value of an original-medium, no substitution occurs for that medium.

The server shall apply these substitutions even if an original-medium is supported or ready on the printer, and regardless of whether the substitution-medium is ready or supported on the printer.

MediumReference ::= NameOrOid

MediumSubstitution ::= SEQUENCE {�        original-medium         MediumReference, �        substitution-medium     MediumReference }

mediumSubstitutionSyntax ATTRIBUTE-SYNTAX�        MediumSubstitution�        MATCHES FOR EQUALITY�        ::= id-syn-medium-substitution�xe "id-syn-medium-substitution"�

medium-substitution ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX mediumSubstitutionSyntax�        MULTI VALUE�        ::= id-att-medium-substitution�xe "id-att-medium-substitution"�

Standard values for medium identifiers are defined in the specification of the medium-identifier attribute of the medium object class.

Omission of this attribute does not imply that the server shall not apply implicit medium substitution.  However, the server shall not perform implicit medium substitution for compulsory medium attributes (see 9.1.1).

9.3.2.10	Input-tray-select

This attribute specifies the input-tray from which media shall be drawn for printing the document.

The server shall apply this attribute only to those pages not specified in the page-media-select attribute. If page-media-select has no value, this attribute applies to the entire document.  This attribute overrides any media or input-trays specified within the document contents and any values specified by default-medium or default-input-tray.

input-tray-select ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�        SINGLE VALUE�        ::= id-att-input-tray-select�xe "id-att-input-tray-select"�

9.3.2.11	Font-substitution

This attribute specifies a list of pairs of font references. Each of these pairs identifies a document font, followed by the font to be substituted for it.

FontSubstitution ::= SEQUENCE {�        original-font      FontReference,�        substitution-font  FontReference }

fontSubstitutionSyntax ATTRIBUTE-SYNTAX�        FontSubstitution�        MATCHES FOR EQUALITY�        ::= id-syn-font-substitution�xe "id-syn-font-substitution"�

font-substitution ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX fontSubstitutionSyntax�        MULTI VALUE�        ::= id-att-font-substitution�xe "id-att-font-substitution"�

Omission of this attribute does not imply that the server shall not apply implicit font substitution.  However, the server shall not perform implicit font substitution for compulsory font attributes (see 9.1.1).

9.3.2.12	Resource-context

This attribute allows a sequence of one or more contexts to be specified with the document.  Each context is a choice of either a resource-context object reference or a specific server path name.  A context provides a pointer to a group of resources (see the resource object class); when combined with an appropriate resource name, a fully-qualified name is formed, unambiguously identifying a particular resource within the distributed system.

ResourceContext  ::= CHOICE {�        object-name [0] NameOrOid,  -- Identifies resource-context object�        path-name   [1] Text }      -- Identifies server path

ResourceContextSequence ::= SEQUENCE OF ResourceContext

resourceContextSyntax ATTRIBUTE-SYNTAX�        ResourceContextSequence�        MATCHES FOR EQUALITY�        ::= id-syn-resource-context�xe "id-syn-resource-context"�

resource-context ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX resourceContextSyntax�        SINGLE VALUE�        ::= id-att-resource-context�xe "id-att-resource-context"�

In addition, the server shall use the printer’s printer-resource-context attribute and the server’s server-resource-context attribute to locate resources required for the printing of a job.  For each reference to a resource from a document or from the value of the default-resource document attribute, the server shall use the following order of search in order to locate the resource:

a)	The resource objects submitted with the print-job using separate print-requests with the document-type component of the PrintArgument set to resource (see 8.2.1).

b)	The explicit contexts specified by the document’s resource-context attribute, supplied (1) by the client in the PrintArgument, (2) by the specified (logical or physical) printer’s initial-value-job object (if the client did not supply the resource-context attribute with a value), or (3) by the physical printer’s initial-value-job object (if neither the client nor the specified (logical printer’s) initial-value-job object specified a value) in the order they appear in the resource-context  attribute;

c)	The contexts specified by the printer’s printer-resource-context attribute, in the order they appear in that attribute;

d)	The contexts specified by the server’s server-resource-context attribute, in the order they appear in that attribute.

9.3.2.13	Finishing

This attribute identifies a finishing-object or a sequence of one or more finishing-processes to be applied to each copy of the printed document.

Finishing encompasses the operations that may be applied to the media output of a print-job.  Examples include stapling, saddle-stitching, hole-drilling, binding with tape, etc.  The Finishing type permits a client to specify finishing by either of two means:

a)	one server-defined named-finishing object may be specified by supplying its name or OID in the finishing attribute; the specified finishing object may consist of any number of individual finishing processes which shall be applied to each copy of the document; the individual finishing processes shall be applied in the sequence defined by the specified finishing object;

b)	one or more individual finishing processes may be specified in the finishing attribute; each of the individual processes may also be specified in one of two ways:

1)	by identifying a server-defined finishing object, as in a) above; the identified finishing object shall be appropriate to the finishing process for which it is specified (e.g., it is an error to identify a stitching finishing object in a punching process specification, or to identify a finishing object comsisting of more than one finishing process).

2)	by including the required parameters for each of the individual finishing processes in the finishing attribute.

	For either method of specification, the individual finishing processes shall be applied in the sequence specified in the finishing attribute.

See the finishing object class for the definition of the Finishing type.

finishing ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX finishingSyntax�        SINGLE VALUE�        ::= id-att-finishing�xe "id-att-finishing"�

Standard values for this attribute are defined in the specification of the finishing-identifier attribute of the finishing object class.

See the related per-job job-finishing attribute that applies finishing objects to each job-copy.

9.3.2.14	Finishing-includes-document-sheets

This attribute specifies whether a document-copy-start-sheet and a document-copy-end-sheet, if printed, shall be included in document finishing operations. A value of TRUE means that such a document-copy-start-sheet and a document-copy-end-sheet shall be included in the sheets controlled by the document finishing operations; a value of FALSE means that such sheets shall be excluded from the document finishing operations.

finishing-includes-document-sheets ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-finishing-includes-document-sheets�xe "id-att-finishing-includes-document-sheets"�

9.3.2.15	Output

This attribute identifies the output processing for the media on which the document is to be printed.

output ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-output�xe "id-att-output"�

Standard values for this attribute are defined in the specification of the output-identifier output attribute.

9.3.2.16	Imposition attributes

This group of attributes identify and/or specify the imposition operations performed to constructon each page of the output document.  As introduced in 6.3.13, imposition functions affect the placement, orientation and scaling of page images on the selected media.  Examples include applying binding margins and placing two page images on a surface of the medium to produce a simple pamphlet.              [PTC-4.6]

An Imposition operations are specified by the six attributes defined in this subclause.  Imposition attributes are classified in three groups, which are applied in a fixed sequence, regardless of the order in which the attributes appear in a print request. consists of 3 steps performed in the order given below and specified by six attributes.  The steps are:  These three groups are described below, listed in the order of their application:

a)	number-up: determines the number, scaling and placement  of source page-images to make up a target page image. The number-up attribute may specify a simple number-up operationis operation, or it may identify a predefined imposition function, which may be complex. 

b)	binding-edge-shift: determines the amount to shift the target page image away from the binding edge, based on plex and binding edge. 

c)	page-image-shift: determines the final amount to shift in the x and y direction without regard to plex.

As introduced in 6.3.13, imposition functions affect the placement, orientation and scaling of page images on the selected media.  Examples include applying binding margins, placing two page images on a side of the medium, and simple pamphlet.

9.3.2.16.1	Number-up

This attribute specifies an imposition functionthe number of source page-images to impose upon each surfacesingle instance of a selected medium to be imaged in a document. The operationattribute can be specified either by supplying a number directly or by naming an imposition object which specifies some particular number-up imposition function.

number-up  ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalOrNameOrOidSyntax�        SINGLE VALUE�        ::= id-att-number-up�xe "id-att-number-up"�

In general, only certain numeric values are valid for this attribute, depending upon the server and printer implementations to which the print-request is directed.  A value of 0 or none shall suppress any server default number up, if any.

This attribute primarily controls the translation, scaling and rotation of page images, but a site may choose to add embellishments, such as borders to each logical page. A site may even choose to add an attribute to control the presence or characteristics of such embellishments.

The following standard values are defined:

Descriptive Name�Object Identifier�Numeric value�Descriptor Text��none�id-val-generic-none�0�This value suppresses any number-up operation or its embellishments.��simple-1-up�id-val-imposition-simple-1-up�1�This value specifies that 1 logical page is to be imaged on one surface of the medium, possibly with embellishments.��simple-2-up�id-val-imposition-simple-2-up�2�This value specifies that 2 logical pages are to be imaged on one surface of the medium, possibly with embellishments.��simple-4-up�id-val-imposition-simple-4-up�4�This value specifies that 4 logical pages are to be imaged on one surface of the medium, possibly with embellishments.��NOTE – The value 0 or none specifies that no convenience imposition functions shall be performed; 0 or none is needed to suppress any special number-up operation because a value of 1 for some sites may cause the server to alter the placement, or size of the page image, or to add embellishments, such as borders or to rotate the page depending on content-orientation.

The server may support three values for number-up besides 0 (and id-val-generic-none), namely 1 (and id-val-imposition-1-up), 2 (and id-val-imposition-simple-2-up) and 4 (and id-val-imposition-simple-4-up), which this document will reference by the respective names of 0-up, 1-up, 2-up and 4-up, henceforth.  These 1-up, 2-up and 4-up values provide a simple means for users to request the printing of compact documents of a temporary or informal nature. Figures 9-2 and 9-3 contain illustrations.  The imposition function is accomplished by transforming the page-images of the original document format as needed in order to print each one, two, or four, consecutive page images adjacent to one another on one physical medium surface.  These functions are not intended for use in publishing activities such as the production of 2-up or 4-up signatures that will be bound into quality pamphlets and books.  It is expected that other numeric values and OIDs will be defined in the future or by implementors to support these more complex activities.

Figure 9-2 shows the four page orientations with 0-up, i.e., with no rotation or other imposition.  The first row shows the four page orientations with respect to the Reference Coordinate System (RCS).  See 6.5.4.  The second row shows the four orientations after the user has manually rotated the medium to its natural viewing orientation after the page has been printed.  The folded corners help indicate that manual rotation, if any, performed by the user in order to view the page.
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Figure 9-2 - Portrait, reverse-portrait, landscape, and reverse-landscape orientations (0-up)

NOTE – In this International Standard, landscape orientation is a rotation of the logical page image of +90 degrees (i.e., anti-clockwise) compared to portrait (see the content-orientation document attribute), so that binding on the long edge is the same physical edge of the medium for both portrait (on the “left”) and landscape (on the “top”).  However, some applications rotate landscape -90 degrees (i.e., clockwise) with respect to portrait, instead of +90 degrees (i.e., anti-clockwise).  Therefore this International Standard provides both landscape and reverse-landscape, so that either semantics for landscape can be specified.  The reverse-portrait orientation is provided for completeness and to help the printing system accommodate any orientation that applications may have implemented.

Figure 9-3 shows the four page orientations with 1-up, 2-up, and  4-up impositions when the presentation-direction is toRight-toBottom.  For other values of the presentation-direction, the rotation and/or order of placement of logical pages upon the physical medium may differ.  The first row shows the four page orientations with respect to the Reference Coordinate System (RCS).  See 6.5.4.  The second row shows the four orientations after the user has manually rotated the medium to its natural viewing orientation after the page has been printed.  The folded corners help indicate that manual rotation, if any, performed by the user in order to view the page.

The transformations required to achieve the 1-up, 2-up, or 4-up effect shall require translation of some page images (i.e., shifting parallel to the x-axis or y-axis of the RCS), and may involve rotation and scaling of the document’s source page images; the transformation parameters shall depend upon: 

�symbol 183 \f "Symbol" \s 10 \h��	the specific number-up function (i.e., 1-up, 2-up, or 4-up);

�symbol 183 \f "Symbol" \s 10 \h��	the page-size and orientation for which the source document was originally formatted as specified by the page-size and content-orientation attributes;

�symbol 183 \f "Symbol" \s 10 \h��	the current-page-order to determine the order of placement of logical pages upon the physical medium;

�symbol 183 \f "Symbol" \s 10 \h��	the page-count when the current-page-order is last-to-first in order to determine the number of empty logical pages to be left blank on the first impression of the document.

�symbol 183 \f "Symbol" \s 10 \h��	the medium-size of the specified output media;

�symbol 183 \f "Symbol" \s 10 \h��	the presentation-direction to determine the rotation and order of placement of logical pages upon the physical medium.

The semantics of the standard imposition values is specified in the following sub-clauses when the value of the presentation-direction is toRight-toBottom; other values of presentation-direction may require other rotations and/or other placements of logical pages upon the medium.

9.3.2.16.1.1	Semantics of 1-up Imposition

When number-up is 1-up and the presentation-direction is toRight-toBottom, the server shall transform the original document format such that each consecutive source page image shall be rendered on a single side of one instance of the output medium.  In addition, the server shall perform the following transformations:

�symbol 183 \f "Symbol" \s 6 \h��	If the value of content-orientation is reverse-portrait or reverse-landscape, rotate the page image 180 degrees.

�symbol 183 \f "Symbol" \s 6 \h��	Apply any additional embellishments, such as borders, and/or reducing the page image so that the entire page image fits within the assured reproduction area of the medium, depending on implementation.

9.3.2.16.1.2	Semantics of 2-up Imposition

When number-up is 2-up and the presentation-direction is toRight-toBottom, the server shall transform the original document format such that each pair of consecutive source page images shall be rendered on a single side of one instance of the output medium.  If the output medium is of the same size as the page-size for which the source document was originally formatted, the following actions shall be performed:

�symbol 183 \f "Symbol" \s 8 \h��	each source page image shall be reduced in size by approximately the quotient of the length of the short edge divided by the length of the long edge (exact ratio depends upon the dimensions of the medium);

�symbol 183 \f "Symbol" \s 8 \h��	each scaled page-image shall be rotated:

�symbol 183 \f "Symbol" \s 6 \h��	+90 degrees (i.e., anti-clockwise) if the value of content-orientation is portrait or reverse-landscape;

�symbol 183 \f "Symbol" \s 6 \h��	–90 degrees (i.e., clockwise) if the value of content-orientation is landscape or reverse-portrait;

�symbol 183 \f "Symbol" \s 8 \h��	From the standpoint of the RCS (i.e. ignoring the rotation of the page images and keeping the medium in portrait orientation), the first page of the pair of pages is below the second page for portrait or reverse-portrait, and the first page is above the second page for landscape or reverse-landscape.
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Figure 9-3 - 1-up, 2-up, and 4-up Imposition for presentation-direction = toRight-toBottom�

9.3.2.16.1.3	Semantics of 4-up Imposition

When number-up is 4-up and the presentation-direction is toRight-toBottom, the server shall transform the original document format such that each four consecutive source page images shall be rendered adjacent to one another on a single side of one instance of the output medium.  If the output medium is of the same size as the page-size for which the source document was originally formatted, the following actions shall be performed:

�symbol 183 \f "Symbol" \s 8 \h��	each source page image shall be reduced in each dimension by approximately one-half; 

�symbol 183 \f "Symbol" \s 8 \h��	the scaled page-images shall be rotated:

�symbol 183 \f "Symbol" \s 6 \h��	0 degrees (i.e., not rotated) if the value of content-orientation is portrait or landscape

�symbol 183 \f "Symbol" \s 6 \h��	180 degrees, if the value of content-orientation is reverse-portrait or reverse-landscape; 

�symbol 183 \f "Symbol" \s 8 \h��	the set of four consecutive page images shall be translated as needed (i.e., shifted horizontally or vertically) to place them in the following order on a single surface of the output medium: top-left, top-right, bottom-left, bottom-right where the context for this ordering is rotated from the RCS by: 0 degrees for portrait and reverse-portrait, and by 90 degrees (anti-clockwise) for landscape and reverse-landscape. 

9.3.2.16.2	Plex

This attribute indicates whether the page images of the output document to be conditioned for (eventual) 1-sided or 2-sided printing, and also specifies whether the relative orientation between consecutive page-images is to be altered.  

This attribute is evaluated in conjunction with the binding-edge-image-shift attribute to determine, whether, and how, to shift page-images relative to the output medium to allow extra space for binding margins.  The value of this attribute may also be used by the presentation processes of some document formats to determine whether or not to print certain designated pages (e.g., the extra blank pages needed in 2-sided printing to cause sections to begin on recto pages).

plex ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-plex�xe "id-att-plex"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��simplex�id-val-plex-simplex�The document pages are to be conditioned for 1-sided printing.��duplex�id-val-plex-duplex�The document pages are to be conditioned for 2-sided printing; see below for how duplex and tumble differ.��tumble�id-val-plex-tumble� The document pages are to be conditioned for 2-sided printing; see below for how tumble and duplex differ.  Sometimes referred to as "head-to-toe" page orientation.��In both duplex and tumble mode, the page images are eventually destined for 2-sided printing.  But the two differ in how the image on the back side relates to the image on the front side.  For this discussion, assume that the printer has just imaged the front side of the paper.  To place a page image on the back side of the medium, the medium is rotated 180 degrees about the y (vertical) axis (i.e.  flipped over) within the RCS coordinate system and the image is placed on the medium with no rotation for duplex (i.e.  kept right side up) and after rotating it 180 degrees for tumble (i.e.  turned upside down).  That is, if we observe the line defined as 'y=0' on the front side of the medium and the line 'y=0' on the back side of the medium in the image coordinate system (the possibly rotated one), they run along the same physical edge of the paper for duplex and along opposite physical edges for tumble (hence the term "head-to-toe").

Whether the images are portrait or landscape, the binding edge is parallel to: the y axis for duplex, and the x axis for tumble.  This last observation is important for understanding when to use tumble.  If the binding edge of the document is along the y-axis, the plex is duplex, whether the orientation is portrait or landscape, and if the binding-edge is along the x-axis, the plex is tumble, whether the orientation is portrait or landscape.  See Figure 9-4 for an illustration of the relationships.	��
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Figure 9-4 - Duplex and Tumble



Refer to subsequent subclauses for details of the interaction between this attribute and the attributes binding-edge and binding-edge-image-shift.

NOTE – The attribute plex is independent of the attribute sides.  For example, a value of 2 for sides specifies that the output is to be rendered on both sides of the selected medium sheets, without regard to the placement of the images on the medium surfaces; a value of duplex for plex specifies that the output is expected to be printed in 2-sided form eventually -- but not necessarily as a result of the current print-request.  The purpose in defining these two attributes independently is to provide the ability to print a 1-sided master that is properly formatted for subsequent use in some high-volume duplication process, such as off-set printing.

9.3.2.16.3	Binding-edge

The binding edge specifies the edge of the physical medium on which binding will (eventually) occur from the perspective of the first sheet imaged.  This attribute determines the edge to which the binding-edge-image-shift is applied.  

If the client does not specify this attribute, its default value is top-edge if the plex is tumble, and otherwise, left-edge (i.e.  if the plex is simplex or duplex).

binding-edge ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX edgeSyntax�         SINGLE VALUE�         ::= id-att-binding-edge�xe "id-att-binding-edge"�

See 9.1.5.49 for a definition of edgeSyntax.

NOTE – If the client specifies (a range of pages of) a document where the first page of the document is a back side of a sheet, the client must specify the binding edge to be from the perspective of that “first” page; e.g. on a document that is to be bound on the left-edge, the client would specify right-edge because the back page would be bound on its right edge.

9.3.2.16.4	Binding-edge-image-shift

This attribute determines the amount to shift the image away from the binding edge in a direction that is perpendicular to the binding-edge (as specified in the binding-edge attribute or by its default value).  The purpose of this attribute is to enable a user/client to request a wider margin on one edge to allow for some binding operation.

binding-edge-image-shift ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX nonNegativeRealSyntax�         SINGLE VALUE�         ::= id-att-binding-edge-image-shift�xe "id-att-binding-edge-image-shift"�

The values are measured in millimeters in a direction perpendicular to the binding edge; default value is 0.  The first page-image is to be shifted away from the paper edge specified as the binding-edge.  The shift for subsequent pages depends on the plex:

plex = simplex: all pages are shifted away from the specified binding-edge by the amount indicated by the binding-edge-image-shift.

plex = tumble (or even duplex), binding-edge = top-edge or bottom-edge all pages are shifted away from the specified binding-edge by the amount indicated by the binding-edge-image-shift.

plex = duplex (or even tumble), binding-edge = left-edge or right-edge: because the binding-edge appears to alternate between opposite edges on consecutive pages, consecutive page-images are shifted in alternating directions away from the apparent binding-edge, by the amount of binding-edge-image-shift value; the initial page-image of the output document is shifted away from the binding-edge; the second page-image shall be shifted by the same amount, but in a direction opposite to the first page-image shift; each subsequent pair of page-images in the output document shall be shifted in the same manner as the first pair.  

NOTE – The behavior of duplex and tumble are this way because of the relationship between the page-image on opposite sides of a page as described for the plex attribute.  When the binding-edge is top-edge on the front side, its position on the back side is still top-edge.  The same is true for bottom-edge.  But when the binding-edge is left-edge on the front side, its actual position on the back side is right-edge.  A similar reversal occurs for right-edge.

9.3.2.16.5	x-image-shift

This attribute causes page-images to be shifted in position with respect to the media on which the page-images are to be rendered.  The direction of shift shall be parallel to the x-axis of the Reference Coordinate System.

The purpose of the image-shift attributes x-image-shift and y-image-shift (defined in the following subclause) is to enable a user/client to request a different margin, possibly to correct a misalignment.

x-image-shift ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX realSyntax�         SINGLE VALUE�         ::= id-att-x-image-shift�xe "id-att-x-image-shift"�

The x-image-shift values are measured in millimetres along the x-axis of the RCS; default value is zero.

The sign of the x-image-shift indicates the direction of the shift.  A positive value indicates that the shift is in the positive x-direction, and a negative value indicates that the shift is in the negative x-direction.  The shift direction is the same for all pages, regardless of the value of plex.

9.3.2.16.6	y-image-shift

This attribute causes page-images to be shifted in position with respect to the media on which the page-images are to be rendered.  The direction of shift shall be parallel to the y-axis of the Reference Coordinate System.

y-image-shift ATTRIBUTE�         WITH ATTRIBUTE-SYNTAX realSyntax�         SINGLE VALUE�         ::= id-att-y-image-shift�xe "id-att-y-image-shift"�

The y-image-shift values are measured in millimetres along the y-axis of the RCS; default value is zero.

The sign of the y-image-shift indicates the direction of the shift.  A positive value indicates that the shift is in the positive y-direction, and a negative value indicates that the shift is in the negative y-direction.  The shift direction is the same for all pages, regardless of the value of plex.

9.3.2.17	Print-quality

This attribute specifies the desired output quality of the printed document.

print-quality ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-print-quality�xe "id-att-print-quality"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��draft�id-val-print-quality-draft�Lowest quality available on the printer��normal�id-val-print-quality-normal�Normal or intermediate quality on the printer��high�id-val-print-quality-high�Highest quality available on the printer��Some printers have programmatically controlled output quality. This attribute allows the user to specify the level of output quality desired from these printers.

9.3.2.18	Medium-fidelity

This attribute specifies how closely the available media shall adhere to the requested media. Media may be specified both in the document attributes and in the document production instructions (DPI) contained in the document data.

The presence of one of these medium-fidelity values indicates that a medium may only be substituted by a server if it has the same value of the particular medium attribute as the requested medium, if any.

If the default-medium, media-used or page-media-select attributes are compulsory (the OID of their attribute-ids is not contained in the document’s non-compulsory-attributes), the server shall ignore the medium-fidelity attribute, since compulsory means that the server shall perform the semantics of all compulsory attributes as specified or reject the request.

If the default-medium, media-used or page-media-select attributes are non-compulsory (the OID of their attribute-ids is contained in the document’s non-compulsory-attributes) and a specified medium is not recognized by the server, the server shall reject the job with an undefined-attribute-value AttributeError, if the client supplied a medium-fidelity attribute with a value, because the server would be unable to obtain any medium attribute values on which to base a substitution as specified by the medium-fidelity attribute.

medium-fidelity ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-medium-fidelity�xe "id-att-medium-fidelity"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��size�id-val-medium-fidelity-size�This value indicates that an appropriate medium may be substituted by the server if this medium has the same value for the attribute medium-size or medium-dimensions��colour�id-val-medium-fidelity-colour�This value indicates that an appropriate medium may be substituted if this medium has the same value of the attribute medium-colour��tooth�id-val-medium-fidelity-tooth�This value indicates that an appropriate medium may be substituted if this medium has the same value of the attribute medium-tooth��grain�id-val-medium-fidelity-grain�This value indicates that an appropriate medium may be substituted if this medium has the same value of the attribute medium-grain��weight�id-val-medium-fidelity-weight�This value indicates that an appropriate medium may be substituted if this medium has the same value of the attribute medium-weight��ara�id-val-medium-fidelity-ara�This value indicates that an appropriate medium may be substituted by the server if the value for medium-assured-reproduction-area of the substituting medium is equal to or larger than the value for the corresponding attribute of the requested medium��9.3.2.19	Sides

This attribute specifies the number of printable surfaces of the medium to be imaged.

Sides ::=  INTEGER (1..2)

sidesSyntax ATTRIBUTE-SYNTAX�        Sides�        MATCHES FOR EQUALITY�        ::= id-syn-sides�xe "id-syn-sides"�

sides ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX sidesSyntax�        SINGLE VALUE�        ::= id-att-sides�xe "id-att-sides"�

9.3.2.20	Page-select

This attribute specifies one or more sequences of pages to be printed, specified by ordinal page number, by alphanumeric string,  and/or tag of a group of pages.

PageIdentifier ::= CHOICE {�        nominal-page-number       [0] PositiveInteger,�        alphanumeric-page-number  [1] SimpleName,�        page-tag                  [2] NameOrOid }

PageSelect ::= SEQUENCE {�        beginning-page  [0] PageIdentifier OPTIONAL,�                            -- omitted means no lower bound�        ending-page[1]  [1] PageIdentifier OPTIONAL�                            -- omitted means no upper bound -- }

PageSelectSequence ::= SEQUENCE OF PageSelect

pageSelectSyntax ATTRIBUTE-SYNTAX�        PageSelectSequence�        MATCHES FOR EQUALITY�        ::= id-syn-page-select�xe "id-syn-page-select"�

page-select ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX pageSelectSyntax�        SINGLE VALUE�        ::= id-att-page-select�xe "id-att-page-select"�

The nominal-page-number is the in-sequence number in the document in the order that the pages are presented to the server, starting with 1.

The alphanumeric-page-number is a page-number that can be recognized in the page identifiers of the document format. 

NOTE – This is not possible for most document formats.

The page-tag is a tag that identifies a group of pages.  All pages containing the identified page-tag are printed.  Both beginning-page and ending-page components shall contain the same tag, else the server shall return the constraint-violation AttributeError.

If the beginning page is omitted, the first page of the document is assumed. If the ending-page is omitted, the last page of the document is assumed.

For each page range specified, if beginning-page and ending-page exist, and beginning-page is not after end-page, the pages from the former to the latter are printed, inclusive. Sequences shall not overlap. If these conditions are not met, the server shall return the constraint-violation AttributeError.

If the page specified by beginning-page is not found in the document, no pages of the document are printed, and an inconsistent-with-other-attributes AttributeError is returned.  The server may detect this condition when the document is being printed, after the server has accepted the print-request (successfully), in which case the event-error-page-select event shall occur.

If the page specified by ending-page is not found in the document, pages from beginning-page to the end of the document are printed, and no error or warning is returned.

The page select values shall identify pages before any imposition function is applied.

9.3.2.21	Page-media-select

This attribute indicates that specified pages (which may be the entire document) shall be printed on the identified media.  For the specified pages, this specification shall override the media specified by the input-tray-select attribute, the media-substitution attribute, the document contents, the default-medium attribute, and the default-input-tray attribute.  Any pages not specified by this attribute shall be printed on the medium specified according to the algorithm specified for the default-medium.

This attribute includes the capability of overriding the medium for the entire document when the medium-for-all-pages element of the CHOICE is specified.

NOTE – Some implementations may support the medium-for-all-pages element of the CHOICE without supporting the medium-for-selected-pages element.  See ANNEX E.6.

If this attribute is used in conjunction with number-up, then the page numbers of this attribute refer to the source (logical) pages. The server shall determine the medium for each physical page by determining the medium requested for the first logical page of the physical page.

PageMediaSelect ::= SEQUENCE {�        page-range  [0] PageSelect,�        medium-id   [1] MediumReference }

MediaSelect ::= CHOICE {�        medium-for-all-pages      [0] MediumReference,�        medium-for-selected-pages [1] SEQUENCE OF PageMediaSelect  }

pageMediaSelectSyntax ATTRIBUTE-SYNTAX�        MediaSelect�        MATCHES FOR EQUALITY�        ::= id-syn-page-media-select�xe "id-syn-page-media-select"�

page-media-select ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX pageMediaSelectSyntax�        SINGLE VALUE�        ::= id-att-page-media-select�xe "id-att-page-media-select"�

The server shall detect and return the same error conditions and events as for the page-select attribute.

9.3.2.22	Copy-count

This attribute specifies the number of copies of the documents, or of the selected pages of the document, to be printed.

copy-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-copy-count�xe "id-att-copy-count"�

A value of 1 for copy-count shall generate a single human perceptible copy of the electronic document.  If a value of 0 is supplied, then:

a)	if the server supports specification of the value 0, the job shall be processed normally, but no print output shall be produced; or

b)	if the server does not support specification of the value 0, the server shall return an unsupported-attribute-value AttributeError..  This is useful when resubmitting a multi-document job if one or more documents are to be omitted from the job output.

9.3.2.23	Reset-printer

This attribute specifies that the interpreter and/or printer be reset after processing this document (in a multiple document job).

reset-printer ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX booleanSyntax�        SINGLE VALUE�        ::= id-att-reset-printer�xe "id-att-reset-printer"�

This attribute would normally be used to suppress the resetting of non-page-independent interpreters and/or printers so that the previously defined state (e.g. font resources, forms, etc.) is inherited by the next document in the job.

This attribute has no meaning or effect for document formats that are page-independent, such as SPDL.

A server shall ensure that a printer is always reset after the last document in a job, independent of whether reset-printer is TRUE or FALSE for the last document, so that jobs are independent of one another.

9.3.2.24	Initial-value-document

This attribute identifies an initial-value-document object (see the initial-value-document object class) that contains default attributes to be used when constructing the document object during print-job submission.

If the client specifies the initial-value-document attribute with a value, the server shall use the specified initial-value-document object to initialize any document object attributes not specified (or specified with no value) in the PrintArgument, instead of using the initial-value-document object specified by the printer's printer-initial-value-document attribute).  Thus, the initial-value-document attribute provides the client with the ability to specify a different set of default attribute values than the set the server normally provides with the specified printer.  See the printer-initial-value-document printer attribute for a description of the server defaulting of document attributes when the print-job is submitted and when the print-job is printed.

By specifying this attribute, the client has the capability of specifying a different initial-value-document object for each document of a print-job.

initial-value-document ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�        SINGLE VALUE�        ::= id-att-initial-value-document�xe "id-att-initial-value-document"�

If this attribute is unspecified (or specified with no value) at the time a print-job is created, the server shall copy the value from the printer-initial-value-document attribute (if supported) as the value for this attribute.

If the client specifies the initial-value-document attribute with a value of none (i.e., id-val-generic-none) the server shall not use any initial-value-document object to construct the document object during print-job submission.   [PTC 2.4]

9.3.3	Document-description attributes

These attributes identify the document and its characteristics and specify the method by which the document is acquired by the print-server.

The client may specify document-description attributes in:

a)	Print:  all, except document-type, transfer-method, and document-content shall be passed as explicit parameters of the Print abstract-operation and shall not be passed as attributes.

b)	ModifyJob:  all, except id-att-transfer-method, and id-att-document-content

c)	ListObjectAttributes:  all, except id-att-document-content

9.3.3.1	Document-type

This attribute indicates that the document being passed by the current Print abstract-operation is either a printable document, a font, or a -resource.

document-type ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-document-type�xe "id-att-document-type"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��printable�id-val-document-type-printable�Specifies that this document is to be printed on the assigned printer.��font�id-val-document-type-font�Specifies that this document is a font resource which may be required by one or more of the printable documents associated with the print-job.  See the font object class.��resource�id-val-document-type-resource�Specifies that this document contains resource data, of some type other than font, which may be required to print one or more of the printable documents associated with the print-job.  See the resource object class.��How resources are managed during the printing process is necessarily dependent on the characteristics of the server and printer implementations. These methods are considered implementation-specific, and shall not be dictated by ISO/IEC 10175.  In particular, ISO/IEC 10175 does not require that resources be passed in advance of the documents that use them; i.e., resources may be passed to the server in any order within the job, subject only to the requirement that the resources be present at the server before processing begins on the documents that use them.

9.3.3.2	Transfer-method

This attribute identifies the method by which the document is transferred to or acquired by the print-server.

transfer-method ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-transfer-method�xe "id-att-transfer-method"�

Standard values are defined in the specification of the transfer-method-identifier transfer-method attribute.

NOTE –  Four paradigms are identified by the standard values, but there may be many (implementation specific) transfer-methods and corresponding protocols. A standardized example is Referenced Data Transfer. 

Conforming client and server implementations shall support at least id-val-transfer-method-with-request, which is the default transfer-method.  See 8.2.1.1.

9.3.3.3	Document-format

This attribute identifies the overall print document format used for the document.  It consists of three elements, a document-format, a document-format-variants and a document-format-version. The latter two elements are optional.

DocFormat  ::= SEQUENCE {�        document-format          [0] OBJECT IDENTIFIER,�        document-format-variants [1] Text OPTIONAL,�        document-format-version  [2] SimpleName OPTIONAL }

docFormatSyntax ATTRIBUTE-SYNTAX�        DocFormat�        MATCHES FOR EQUALITY�        ::= id-syn-doc-format�xe "id-syn-doc-format"�

document-format  ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX docFormatSyntax�        SINGLE VALUE�        ::= id-att-document-format�xe "id-att-document-format"�

The document-format element identifies a particular family of document formats, of which there may exist several versions or variants.  The document-format-variants and document-format-version elements identify a specific instance of a document format. The variant refers to a particular functional subset of a format. For example, the format PostScript has variants of level 1 and level 2, and the format PCL has several variants, including PCL4 and PCL5.

The version distinguishes among successive releases of the same basic format and variant. For example, successive versions of Xerox Interpress include versions 2.0, 2.1, 3.0, 3.1, etc.

The document-format-variants element consiststs of a single text string.  If it is necessary to identify more than one variant, the respective variant values shall all be contained in the document-format-variants element, separated from one another by commas.

If the client omits the document-format-variants or document-format-version elements, the server may supply a format-specific default which will restrict the outcome of the rules described in the next paragraph. This rule shall not cause a job to fail in validation if it would have succeeded with the rules of the next paragraph.

If the client omits the document-format-variants element, the server shall print the document if the requested printer’s document-formats-supported attribute contains a DocFormat which differs from the specified document-format only in the value of its document-format-variants.  If the document-format-variants is omitted from the printer document-formats-supported attribute, the printer shall accept documents with any variant of the specified format. Similar rules apply if the document-format-version element is omitted.

If the client omits the document-format-variants or document-format-version elements, the server may supply a format-specific default. Such a default shall be one that could have matched a document-format according to the rules of the preceding paragraph.

Proprietary values for the document-format, document-format-variants, and document-format-version elements are assigned by the owners of those formats.  Annex F contains a set of document-formats and variants for various commercially available formats and variants that are currently in common use.

9.3.3.4	Document-content

This attribute specifies a transfer-method-specific reference for the document to be transferred.

DocumentContent ::= CHOICE {�        included-document     [0] EXTERNAL,�        referenced-document   [1] DOR }

The DOR datatype (Distinguished Object Reference) is imported from ISO/IEC 10031-2. The DOR datatype may be used for other transfer-methods, e.g., ftam-by-server.

documentContentSyntax ATTRIBUTE-SYNTAX�        DocumentContent�        MATCHES FOR EQUALITY�        ::= id-syn-document-content�xe "id-syn-document-content"�

document-content ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX documentContentSyntax�        SINGLE VALUE�        ::= id-att-document-content�xe "id-att-document-content"�

9.3.3.5	Non-compulsory-attributes

This attribute identifies the attribute-type ObjectIdentifier of those document attributes that the server shall consider as non-compulsory (see 6.4.6 and 9.1.1).  If a server does not recognize and/or support (1) a document attribute or (2) some of the values of the document attribute supplied by a client in a Print abstract-operation, the server shall either:

a)	If the ObjectIdentifier of that attribute-type is present in the value of non-compulsory-attributes, the server shall ignore that attribute and/or its unsupported values and copy them to the value of the job’s ignored-attributes attribute.

b)	If the ObjectIdentifier of that attribute-type is not present in the value of non-compulsory-attributes, the server shall reject the job (see 8.2.1).

non-compulsory-attributes ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-non-compulsory-attributes�xe "id-att-non-compulsory-attributes"�

9.3.4	Document-characteristic attributes

This group of attributes describes the characteristics of the document to be printed.

The values provided by these attributes are intended to assist the print-server in validating and scheduling the print-job. Providing these attributes independent of the document allows the server to schedule a job or to validate the resources required to print the document without interpreting the contents of the document. This provides the opportunity for a server to support a broad set of document formats yet still support fast efficient scheduling and validation of each job.  The values provided by these attributes are also intended to provide parameters to print-server services, such as a text formatter or imposition’s number-up procedure.

The values of these attributes are hints to the server about production instructions and resources needed to print a document, but the printer does not use these attributes during the actual printing of a document.  The values of these attributes are intended to come from the document content, but some may come from intentions of the client.  The values of these attributes are assigned as follows:

a)	First the client may, at its option, either omit these attributes, or assign values to any of them based on the document content or client intent.

b)	The server may then, at its option, either leave any of these attributes unchanged, or assign values to any of them based on its own analysis of the document contents.  If the document contains incomplete information or no information about the attribute, or the server cannot ascertain the information, the server may choose to assign some default value.  For xxx-used attributes which have a corresponding default-xxx, the server shall use the value of the default-xxx as the default. When a default is used with a MULTI VALUE attribute, it may be one of several values in the attribute, e.g. some pages may have an explicit medium, others may use a default.

c)	Finally, the server may choose to assign a value to these attributes only when the client does not supply a value, or the server may choose to override whatever the client supplies, or the server may also choose to do nothing, regardless of what the client supplies.

If the client performs the ModifyJob operation on any of these attributes, the server shall follow rules b and c, above, for the modified attributes. Thus, in effect, the server shall have control over whether to honor a client’s requested change.

For validation and scheduling, the server shall use these attributes and shall not examine the document contents. However, according to the rules above, the server may have examined the document contents earlier to assign values to these attributes.

Processes, such as text formatting and number-up may use some of these attributes as parameters, or they may do their own independent analysis during the procedure.

The client may specify document-characteristic attributes in:

a)	Print:  all

b)	ModifyJob:  all

c)	ListObjectAttributes:  all

9.3.4.1	Intended-page-size

This attribute identifies or specifies the page size for which pages in the document have been formatted.  

It may be used as a parameter to processes, such as imposition’s number-up procedure which may use the value of this attribute to compute the scale factor for recessing each page in the document to its size on paper. (The number-up procedure might instead get the page-size directly from the document and ignore this attribute.)

This attribute shall not be used by a text formatter for determining page-size because the simple-text document format has its own attributes for specifying page-size. (See Annex F.)

This attribute shall neither specify the size of the medium nor affect, in any way, on which medium the document is printed.

The value of this attribute should be consistent with the actual contents of a document so that an operation using this attribute will produce the same results as it would if it used information within the document if all pages in the document have the same size.

The size of the page may be identified as one of the specific sizes or may be specified in millimetres. 

PageSize := CHOICE {�        page-size-id      OBJECT IDENTIFIER�        page-dimensions   MediumDimensions }

pageSizeSyntax ATTRIBUTE-SYNTAX�        PageSize�        MATCHES FOR EQUALITY,�        ::= id-syn-page-size�xe "id-syn-page-size"�

intended-page-size ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX pageSizeSyntax�        SINGLE VALUE�        ::= id-att-intended-page-size�xe "id-att-intended-page-size"�

Standard values for this attribute are defined in the specification of the medium-size medium attribute.

If this attribute is missing, then the server may derive the page-size from the medium-dimensions of the medium (or media) for the document.  The media for a document is controlled by the attributes page-media-select, input-tray-select, medium-substitution, default-medium, default-input-tray or the document contents. If the document has multiple media of different sizes, the server may use any one of these media for determining the page size.

9.3.4.2	Content-orientation

This attribute identifies the most significant orientation of the document.

This attribute should provide information to an operation such as a text formatter or imposition’s number-up procedure (see the number-up attribute).

If all pages of a document have the same orientation, the value of this attribute should be consistent with the actual contents of a document so that an operation using this attribute will produce the same results as it would using information within the document.  If a document has more than one orientation, then the value of this attribute should be consistent with some portion of the actual contents of a document so that an operation using this attribute will produce similar (but probably not identical) results as it would using information within the document.

This attribute may also set some internal state (including, but not limited to, putting a printer in the appropriate mode).  Use of this attribute to set the internal state of a server is not necessary (nor advisable) for all servers and/or all document formats.

content-orientation ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-content-orientation�xe "id-att-content-orientation"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��portrait�id-val-content-orientation-portrait�The page orientation such that the sides are longer than the top when the page is held in the intended human reading orientation��landscape�id-val-content-orientation-landscape

[ptc 4.7]�The page orientation such that the sides are shorter than the top when the page is held in the intended human readable orientation.  Landscape is defined to be a rotation of the page image by +90 degrees with respect to the medium (i.e. anti-clockwise) from the portrait orientation

NOTE 1 – The +90 direction was chosen because simple finishing on the long edge is the same edge whether portrait or landscape;

NOTE 2 - If the page image is to be printed on a medium that has landscape orientation, the landscape page image is not rotated before printing.��reverse-portrait�id-val-content-orientation-reverse-portrait�The page orientation defined to be a rotation of 180 degrees with respect to portrait��reverse-landscape�id-val-content-orientation-reverse-landscape

[ptc 4.7]�The page orientation defined to be a rotation of 180 degrees with respect to landscape.  Reverse-landscape is defined to be a rotation of the page image by -90 degrees with respect to the medium (i.e. clockwise) from the portrait orientation

NOTE 3 – Reverse-landscape was added because some applications rotate landscape -90 degrees from portrait, rather than +90 degrees.

NOTE 4 - If the page image is to be printed on a medium that has landscape orientation, the reverse-landscape page image is not rotated before printing.��9.3.4.3	Presentation-direction

This attribute indicates the most significant presentation direction of text contained in the document.  For example, Japanese text may be printed in vertical columns which are read from top to bottom, with the columns progressing from right to left; Hebrew is printed in horizontal lines, with the characters progressing from right to left, and the rows from top to bottom; and so on.

This attribute should provide information to an operation such as a text formatter or imposition’s number-up procedure. 

If all pages of a document have the same presentation direction, the value of this attribute should be consistent with the actual contents of a document so that an operation using this attribute will produce the same results as it would using information within the document.  If a document has more than one presentation direction, then the value of this attribute should be consistent with some portion of the actual contents of a document so that an operation using this attribute will produce similar (but probably not identical) results as it would using information within the document.

PresentationDirection ::= ENUMERATED {�        toRight-toBottom   (0),�        toLeft-toBottom    (1),�        bidirect-toBottom  (2),�        toRight-toTop      (3),�        toLeft-toTop       (4),�        bidirect-toTop     (5),�        toBottom-toRight   (6),�        toBottom-toLeft    (7),�        toTop-toLeft       (8),�        toTop-toRight      (9) }

presentationDirectionSyntax ATTRIBUTE-SYNTAX�        PresentationDirection�        MATCHES FOR EQUALITY�        ::= id-syn-presentation-direction�xe "id-syn-presentation-direction"�

presentation-direction ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX presentationDirectionSyntax�        SINGLE VALUE�        ::= id-att-presentation-direction�xe "id-att-presentation-direction"�

The presentation direction values are defined as follows:

a)	toRight-toBottom – the direction of the character path is from left to right; the direction of the line progression is from top to bottom;

b)	toLeft-toBottom – the direction of the character path is from right to left; the direction of the line progression is from top to bottom;

c)	bidirect-toBottom – the direction of the character path is bi-directional, i.e., both left to right and right to left, within the same line; the direction of the line progression is from top to bottom;

d)	toRight-toTop – the direction of the character path is from left to right; the direction of the line progression is from bottom to top;

e)	toLeft-toTop – the direction of the character path is from right to left; the direction of the line progression is from bottom to top;

f)	bidirect-toTop – the direction of the character path is bi-directional, i.e., both left to right and right to left, within the same line; the direction of the line progression is from bottom to top;

g)	toBottom-toRight – the direction of the character path is from top to bottom; the direction of the line progression is from left to right;

h)	toBottom-toLeft – the direction of the character path is from top to bottom; the direction of the line progression is from right to left;

i)	toTop-toLeft – the direction of the character path is from bottom to top; the direction of the line progression is from to right to left;

j)	toTop-toRight – the direction of the character path is from bottom to top; the direction of the line progression is from left to right;

9.3.4.4	Page-order-received

This attribute specifies the page order for which pages in the document have been formatted.  The value of this attribute is the page order at the time the server receives the document.  The value of this attribute does not change, even if the server changes the page order.

This attribute is not used directly for scheduling or job validation.  Instead, a server uses its value to initialize the document attribute current-page-order which the server uses for validation.

PageOrderType ::= ENUMERATED {�        unknown (2),         -- values are the same as those in �                             -- IETF Printer MIB (RFC 1759)�        first-to-last (3),   -- the order normally viewed by a reader�        last-to-first (4) }  -- reverse order� �pageOrderTypeSyntax ATTRIBUTE-SYNTAX�        PageOrderType�        MATCHES FOR EQUALITY�        ::= id-syn-page-order-type�xe "id-syn-page-order-type"�

page-order-received ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX pageOrderTypeSyntax�        SINGLE VALUE�        ::= id-att-page-order-received�xe "id-att-page-order-received"�

9.3.4.5	Media-used

This attribute identifies the media specified in the document.

The values in this attribute should contain the actual media required for printing the document, taking into account the results of interpreting the document contents, and applying the attributes: page-media-select, input-tray-select, media-substitution, default-medium and default-input-tray.

media-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSequenceSyntax �        SINGLE VALUE�        ::= id-att-media-used�xe "id-att-media-used"�

Standard values for this attribute are defined in the specification of the medium-identifier medium attribute.

This attribute contains a SEQUENCE of values rather than a SET because the ith element of this attribute corresponds to the ith attribute of the assured-reproduction-areas-used attribute.

This attribute is intended for scheduling and validation. The server uses this attribute with the printer attributes media-supported for validation and media-ready for scheduling.

9.3.4.6	Assured-reproduction-areas-used

This attribute specifies the area required to image the document content for the corresponding medium. The ith element in this attribute is the assured-reproduction-area for the medium at the ith element of the attribute media-used.  The server uses this attribute for scheduling and validation, to ensure that the printer and the media both allow the required assured-reproduction-area required for each page of a job.

assured-reproduction-areas-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX areaSequenceSyntax�        SINGLE VALUE�        ::= id-att-assured-reproduction-areas-used�xe "id-att-assured-reproduction-areas-used"�

This attribute holds the maximum assured-reproduction-area for each type of medium in the document.  Each assured-reproduction-area value in this attribute must meet two criteria with respect to its corresponding medium:

a)	The specified value must be contained within its corresponding medium’s assured-reproduction-area.

NOTE 1 – Some media may have a smaller assured-reproduction-area than a printer’s, but for many media, the printer is the most constraining factor.

b)	The value must be contained within the printer’s assured-reproduction-area for media of the size of its corresponding medium.

NOTE 2 - For validation, the server uses the value of the assured-reproduction-area element or the generic-assured-reproduction- area element of medium-source-sizes-supported attribute whose page-size is that of the corresponding medium.  For scheduling, the server uses the value of the (generic-)assured-reproduction-area element of medium-source-sizes-ready attribute whose page-size is that of the corresponding medium and whose input-tray holds the specified medium according to the input-trays-medium printer attribute.

The attribute value specifies the x and y coordinates of the assured reproduction area, in millimetres with respect to the Reference Coordinate System. The assured-reproduction-area is independent of the content-orientation as specified in the document format or the content-orientation attribute.

9.3.4.7	Input-trays-used

This attribute identifies the input-trays specified in the document.

input-trays-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax �        MULTI VALUE�        ::= id-att-input-trays-used�xe "id-att-input-trays-used"�

Standard values for this attribute are defined in the specification of the default-input-tray document attribute.

9.3.4.8	Fonts-used

This attribute identifies the font resources specified in the document.  See the  font object class.

fonts-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX fontReferenceSyntax�        MATCHES FOR EQUALITY�        MULTI VALUE�        ::= id-att-fonts-used�xe "id-att-fonts-used"�

9.3.4.9	Resources-used 

This attribute specifies resources, other than fonts, that may be referenced by the document, such as overlays, forms, logos, images, clip art, and signatures (see the resource object class).  Each such resource may be passed explicitly in the print-job in a separate print-request (see 8.2.1) or may be accessed elsewhere in the distributed system by use of the document’s resource-context attribute, the printer’s printer-resource-context attribute, and the server’s server-resource-context attribute using the search order specified in the resource-context document attribute description.

A client may identify resources either by object reference or by a server-dependent resource-name.  For a resource-name, the server locates resources via the resource-context attributes: resource-context, printer-resource-context, and server-resource-context, in an implementation-dependent manner.

resources-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX nameOrOidSyntax�        MULTI VALUE�        ::= id-att-resources-used�xe "id-att-resources-used"�

NOTE - The printable document itself may contain references to resources which be used in the couse of document processing.  For example, PostScript structuring conventions may name a ProcSet.

9.3.4.10	Character-sets-used

This attribute identifies the coded character sets specified in the document.

character-sets-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-character-sets-used�xe "id-att-character-sets-used"�

Standard values are defined in the specification of the default-character-set document attribute.

9.3.4.11	Character-repertoires-used

This attribute identifies the character repertoires used in the document.  A character repertoire, sometimes called a character collection, is a particular subset of the characters in a coded character set.

character-repertoires-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-character-repertoires-used�xe "id-att-character-repertoires-used"�

Standard values are defined in the specification of the default-character-set document attribute.

9.3.4.12	Character-mappings-used

This attribute identifies the mappings specified in the document  to associate each character in a coded character set with a glyph identifier.

character-mappings-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-character-mappings-used�xe "id-att-character-mappings-used"�

Values are registered according to the procedures specified by the Association for Font Information Interchange (AFII). 

NOTE – AFII is the registration authority assigned by the ISO Secretariat to register character mappings.

9.3.4.13	Printer-resolutions-used

This attribute normally identifies the resolutions specified within the document itself.  

printer-resolutions-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalOrOidSyntax�        MULTI VALUE�        ::= id-att-printer-resolutions-used�xe "id-att-printer-resolutions-used"�

Standard values are defined in the specification of the default-printer-resolution document attribute.

9.3.4.14	Content-orientations-used

This attribute identifies all the orientations used in the content of the document.

This attribute is intended for scheduling and validation. The server uses this attribute with the printer attribute content-orientations-supported for validation and scheduling. A server may use this attribute to assign this job to a printer which supports the specified orientation(s).

This attribute does not have any effect on text formatting, imposition or the state of the printer. See the content-orientation attribute for the attribute that handles these functions.

content-orientations-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        MULTI VALUE�        ::= id-att-content-orientations-used�xe "id-att-content-orientations-used"�

Standard values are defined in the specification of the content-orientation document attribute.

9.3.4.15	Presentation-directions-used

This attribute identifies all the presentation direction(s) of the text contained in the document.

This attribute is intended for scheduling and validation. The server uses this attribute with the printer attribute presentation-directions-supported for validation and scheduling. A server may use this attribute to assign this job to a printer which supports the specified presentation-direction(s).

This attribute does not have any effect on text formatting or on imposition. Instead, see the presentation-direction document attribute.

NOTE – This attribute is a MULTI VALUE attribute, thus permitting a document to contain more than one direction.

presentation-directions-used ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX presentationDirectionSyntax�        MULTI VALUE�        ::= id-att-presentation-directions-used�xe "id-att-presentation-directions-used"�

Standard values are defined in the specification of the presentation-direction document attribute.

9.3.4.16	System-hints

These attributes provide data that may be used to estimate the complexity of the print-job.

9.3.4.16.1	Octet-count

This attribute specifies the size of the document in octets.

octet-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinal64Syntax�        SINGLE VALUE�        ::= id-att-octet-count�xe "id-att-octet-count"�

9.3.4.16.2	Page-count

This attribute specifies the size of the document in pages.

This value is the number of pages in the source document that the server will image. This number may be smaller that the actual number of pages in the source document if the page-select document attribute is specified. This number may also be different from the number of sheets of media or the number of impressions. The value of copy-count is ignored, i.e. treated as if it were 1.

page-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-page-count�xe "id-att-page-count"�

9.3.4.16.3	Glyph-count

This attribute specifies the size of the document in glyphs.

glyph-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-glyph-count�xe "id-att-glyph-count"�

9.3.4.16.4	Font-count

This attribute specifies the number of different fonts used in the document.

font-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-font-count�xe "id-att-font-count"�

9.3.4.16.5	Font-change-count

This attribute specifies the number of font changes in the document.

font-change-count ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-font-change-count�xe "id-att-font-change-count"�

9.3.4.16.6	Maximum-fonts-per-page

This attribute specifies the maximum number of different fonts used on a page of the document.

maximum-fonts-per-page ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-maximum-fonts-per-page�xe "id-att-maximum-fonts-per-page"�

9.3.4.16.7	Percent-graphics

This attribute indicates the percentage of the octets in the document that comprise graphic data.  Graphic data may be assumed to consist primarily of line drawings.

percent-graphics ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX percentSyntax�        SINGLE VALUE�        ::= id-att-percent-graphics�xe "id-att-percent-graphics"�

The value may be used by a server as a weighting factor when estimating the complexity of a print-job.

9.3.4.16.8	Percent-images

This attribute indicates the percentage of the octets in the document that comprise image data.  Image data may be assumed to consist primarily of raster images in bit-map format.

percent-images ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX percentSyntax�        SINGLE VALUE�        ::= id-att-percent-images�xe "id-att-percent-images"�

The value may be used by a server as a weighting factor when estimating the complexity of a print-job.

9.3.5	Document-status attributes

These attributes specify the document status, before, during, and after processing of the document by the server.  The server shall create the document object with these attributes (if implemented) and shall assign appropriate values to each such document-status attribute.

The client may specify document-status attributes in:

a)	Print:  none

b)	ModifyJob:  none

c)	ListObjectAttributes:  all

9.3.5.1	Document-sequence-number

This attribute specifies the number of this document in relation to the set of documents in this job. The first document in the job is numbered 1.

The document-sequence-number is not passed as an input attribute in the Print abstract-operation.  Documents are assumed to be submitted in order (i.e., document number 1 followed by document number 2, etc.).

document-sequence-number ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-document-sequence-number�xe "id-att-document-sequence-number"�

A server shall return a value of 0 for this attribute if the first Print abstract-operation has not submitted a document (e.g., the first-document element is omitted in the create-job element of the Print abstract-operation).

9.3.5.2	Document-state

This attribute identifies the current state of the document.

document-state ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX objectIdentifierSyntax�        SINGLE VALUE�        ::= id-att-document-state�xe "id-att-document-state"�

The following standard values are defined:

Descriptive Name�Object Identifier�Descriptor Text��transfer-pending�id-val-document-state-transfer-pending�The server has created the document object, but the data transfer of the document data has not started or completed��pending�id-val-document-state-pending�The server has received the document data and the document is waiting for processing to begin.  The job may already be in the processing state, if the job’s job-scheduling attribute in not after-complete (see the current-job-state and job-scheduling job attributes.��processing�id-val-document-state-processing�The server has started processing this document, or has made the document ready for printing, but the output device is not yet printing it, either because the document hasn’t reached the output device or because the document is queued in the output device or some other spooler, awaiting the output device to print it.��printing�id-val-document-state-printing�The server has completed processing the document and the output device is currently printing the document on at least one printer. That is, a print engine is either printing pages of the document, or failing in its attempt to print pages of the document because of some wait state, such as, start-wait, end-wait, needs-attention, etc.  The complete document state includes the detailed status represented in the printers’ printer-state attribute(s).��completed�id-val-document-state-completed�The server has completed printing this document.  The job may still be in the printing state, or may be in the retained state.��9.3.5.3	Copies-completed

This attribute indicates the number of complete copies of this document that have been printed.

copies-completed ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX cardinalSyntax�        SINGLE VALUE�        ::= id-att-copies-completed�xe "id-att-copies-completed"�

Some printers print multiple copies of each individual page of a document, completing the printing of all copies at the same time, printing as many of these pages as necessary to satisfy the copy count. The value of copies-completed is 0 if printing has not started for this document.

9.3.5.4	File-reference

This attribute specifies a file reference in a file store (or a transfer-method-specific reference). It is returned by the server as part of the PrintResult.  For example, if the document transfer-method of the job required the client to perform the transfer (e.g. ftam); this attribute shall contain the target filename for the client to use.

fileReferenceSyntax ATTRIBUTE-SYNTAX�        DOR�        MATCHES FOR EQUALITY�        ::= id-syn-file-reference�xe "id-syn-file-reference"�

file-reference ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX fileReferenceSyntax�        SINGLE VALUE�        ::= id-att-file-reference�xe "id-att-file-reference"�

9.3.5.5	Current-page-order

This document status attribute identifies the page order for which pages in the document are currently formatted.

The server shall keep the value of this attribute to be consistent with what it thinks is the actual page order of the document.  Initially, the server shall set the value of this attribute to have the same value as the document attribute page-order-received because the value of page-order-received has a value that the server believes to be the actual page order of the document at the time it is received.  If the server reverses the order of the pages (e.g. with a page reversal filter), the server shall change the value of this attribute so that it continues to reflect the page order of the document.

The number-up part of the imposition process shall use this attribute to determine the order to place logical pages on the physical page.

current-page-order ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX pageOrderTypeSyntax�        SINGLE VALUE�        ::= id-att-current-page-order�xe "id-att-current-page-order"�

During job validation, the server shall compare the value of this attribute with the value of the stacking-order for each output-bin requested in the job attribute results-profile.  The stacking order comes from the stacking-order element of the printer attribute output-bins-characteristics.  There are three cases:

a)	The values are the same, or one (or both) are unknown: the document is accepted.

b)	The values differ and the server determines that it can run a reversal filter on the document:  the document is accepted.

c)	The values differ and the server determines that it cannot run a reversal filter on the document:

1)	If the job attribute results-profile is non-compulsory, the document is accepted, but will print in the wrong order.

2)	If the job attribute results-profile is compulsory, the document is rejected because it would print in the wrong order.  At some time after validation, if the server determines that the value of the document status attribute current-page-order has the reverse value of the stacking-order of the requested output-bin, it applies the reversal filter to the document and reverses the value of the document status attribute current-page-order to reflect the change in the document.

9.3.5.6	Document-state-message   [PTC 2.5]

Attribute values of this type shall contain human readable text information about a document’s state.  This message be used primarily when a document has been completed with errors or has been aborted..

document-state-message ATTRIBUTE�        WITH ATTRIBUTE-SYNTAX errorMessageSyntax  �        SINGLE VALUE�        ::= id-att-document-state-message�xe "id-att-document-state-message"�
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