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1 Sample specification

This example is for a collection called "media-col".  The "media-col" attribute is a job template attribute.  This collection is simplified and fictitious and is used for illustrative purposes only.

1.1.1 media-col (collection)

This attribute augments the IPP/1.1 [ipp-mod] "media" attribute.  This collection attribute enables a client end user to submit a list of media characteristics to the Printer as a way to more completely specify the media for the Printer to be used.  When media is specified by characteristic using the 'collection' attribute syntax, the printer object MUST match the requested media exactly.  The 'collection' consists of the following member attributes:

Table 1 - "media-col" member attributes
Attribute name
attribute syntax
request
Printer Support

media-color
type3 keyword | name (MAX)
MAY
MUST

media-size
type3 keyword | collection
MAY
MUST

media-name
type2 keyword | name
MAY
MAY

The definitions for the member attributes is given in the following sub-sections:

1.1.1.1 media-color (type3 keyword | name(MAX)

This member attribute identifies the color of the media.  Valid values are 'red', 'white' and 'blue'

The "media-color-supported" (1setOf (type3 keyword | name(MAX))) Printer attribute identifies the values of this "media-color" member attribute that the Printer supports, i.e., the colors supported.
1.1.1.2 media-size (collection)

This member attribute identifies the size of the media.  The 'collection' consists of the following member attributes:

Attribute name
attribute syntax
request
Printer Support

x-dimension
integer (0:MAX)
MUST
MUST

y-dimension
integer (0:MAX)
MUST
MUST

The definitions for the member attributes is given in the following sub-sections:

1.1.1.2.1  x-dimension (integer(0:MAX))

This attribute identifies the width of the media in 1/2540th of an inch units along the X axis.  

1.1.1.2.2  y-dimension (integer(0:MAX))

This attribute identifies the height of the media in 1/2540th of an inch units along the Y axis.  

The "media-size-supported" (1setOf collection) Printer attribute identifies the values of this "media-size" member attribute that the Printer supports, i.e., the size combinations supported.

1.1.1.3 media (type3 keyword | name)

See job template attribute "media".  Additional restrictions on "media" in this collection are that the "media" member attribute value must be valid based on the size and color.  When invalid names are given based on the size or color, the size or color value takes precedence.

The "media-supported" (1setOf (type3 keyword | name(MAX))) Printer attribute identifies the values of this "media" member attribute that the Printer supports, i.e., the media keywords and names supported.

1.1.2 media-col-default (collection)

The "media-col-default" Printer attributes specify the media that the Printer uses, if any, if the client omits the "media-col" Job Template attribute in the Job Creation operation (and the PDL doesn't include a media specification).  The member attributes are defined in Table 1.  A Printer MUST support the same member attributes for this default collection attribute as it supports for the corresponding "media-col" Job Template attribute.

If the value of the "media-col-default" attribute is the 'no-value' out-of-band (see [ipp-mod] section 4.1) or the 'none' out-of-band value (see section ), the Printer does not apply a default value.

1.1.3 media-col-ready (1setOf collection)

The "media-col-ready" Printer attribute identifies the media that are available for use without human intervention, i.e., the media that are ready to be used without human intervention.  The collection value MUST have all of the member attributes that are supported in Table 1, plus the "media" (type3 keyword | name(MAX)) member attribute itself (see [ipp-mod] section 4.2.11), in order to indicate the unique keyword or name for each ready medium.

1.1.4 media-col-supported (1setOf type2 keyword)

The "media-col-supported" Printer attribute identifies the keyword names of the member attributes supported in the "media-col" collection Job Template attribute, i.e., the keyword names of the member attributes in Table 1 that the Printer supports. 

2 Encoding

The attributes are encoded within a collection as a 1setOf values where each attribute whose name is M and whose values are V1 ... Vn are encoded as a sequence of n+1 values M, V1, ... Vn.  In other words the name field of each of the values in the collection encoding are null to indicate they are members of the collection and the values hold the name and values of the member attributes.  Each member attribute MUST start with a memberAttrName attribute syntax, i.e., MUST have the tag: memberAttrName; its value is the name of the member attribute.  The following n values are encoded as usual as additional 1setOf values, i.e., the name protocol field is zero length.  Each subsequent member attribute starts with a memberAttrName value, followed by its n values.

2.1 encoding of a collection 


When encoding a collection attribute "xxx" that contains an attribute "aaa", the encoding follows these rules:  
1. The beginning of the collection is indicated with a value tag that MUST be syntax type 'begincollection' (0x34) with a name length and Name field that represent the name of the collection attribute ("xxx") as with any attribute, followed by a value length of 0 and no Value field, since the collection attribute's name doesn't have a value.

2. The member attributes are encoded as consecutive pairs of attributes as if they are a single multi-valued attribute i.e. 1setOf.  The first value has the attribute syntax memberAttrName (0x4A) and its value holds the name of the member attribute ("aaa") and the second value holds the member attribute’s value which can be of any attribute syntax, except memberAttrName.  If the member attribute has multiple values, they are represented as any 1setOf values, namely, each Name field has a zero length and the rest represents the next value.

3. The end of the collection is indicated with a value tag that MUST be syntax type 'endCollection' (e.g. 0x37) and MUST have a zero name length and a zero value length.  So even though it has a zero name length, it is the end of this collection value.

4. It is valid to have a member attribute that is, itself, a collection attribute, i.e., collections can be nested within collections.  This is represented by the occurrence of a member attribute which is of attribute syntax type 'begCollection'.  It is terminated by a matching 'endCollection'.

5. It is valid for a collection attribute to be multi-valued, i.e., have more than one collection value.  If the next attribute immediately following the 'endCollection' has a zero name length, then the collection attribute is multi-valued, as with any attribute.

2.2 Sample Collection encoding 

The collection specified in section 7 is used for the encoding example, except that the syntax is changed from 'collection' to '1setOf collection' in order to show the encoding relationship between 1setOf and collection.  The example also shows nested collection, since the "media-size" member attribute is a 'collection.  The encoding example represents two 4x6-index cards, one blue and one white.

Octets
Symbolic Value
Protocol field
comments






0x34
beginCollection
value-tag 
beginning of the "media-col" collection attribute

0x0009

name-length
length of collection attribute name

media-col
media-col
name
name of collection attribute

0x0000

value-length
defined to be 0 for this type




no value (since value-length was 0)

0x4A
memberAttrName
value-tag
starts a new member attribute: "media-color"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of "media-color" keyword

media-color
media-color
value
value is name of 1st member attribute



0x44
keyword type
value-tag
keyword type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0004

value-length


blue
blue
value
value of 1st member attribute



0x4A
memberAttrName
value-tag
starts a new member attribute: "media-color"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000A

value-length


media-size
media-size
value
Name of 2nd member attribute



0x34
beginCollection
value-tag 
Beginning of the "media-size" collection attribute which is a sub-collection

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0000

value-length
collection attribute names have no value




no value (since value-length was 0)

0x4A
memberAttrName
value-tag
starts a new member attribute: "x-dimension"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of "x-dimension" keyword

x-dimension
x-dimension
value
name of  1st sub-collection member attribute



0x21
integer type
value-tag 
attribute type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0004

value-length
length of an integer = 4

0x0006

value
value of  1st sub-collection member attribute



0x4A
memberAttrName
value-tag
starts a new member attribute: "y-dimension"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of the "y-dimension" keyword

y-dimension
y-dimension
value
name of  2nd sub-collection member attribute



0x21
integer type
value-tag 
attribute type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0004

value-length
length of an integer = 4

0x0004

value
value of  2nd sub-collection member attribute



0x37
endCollection
value-tag 
end of the sub-collection

0x0000

name-length
defined to be 0 for this type and still part of the 1setOf encoding for collection




no name (since name-length was 0)

0x0000

value-length
defined to be 0 for this type




no value (since value-length was 0)




Second collection value in set:



0x34
beginCollection
value-tag 
beginning of the collection

0x0000

name-length
indicates still part of 1setOf

Note: name of collection is in the memberAttrName value




no name (since name-length was 0)

0x0000

value-length
defined to be 0 for this type




no value

0x4A
memberAttrName
value-tag
starts a new member attribute: "media-color"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of "media-color" keyword

media-color
media-color
value
name of 1st member attribute



0x44
keyword type
value-tag
keyword type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0005

value-length
length of "white" keyword

white
blue
value
value of 1st member attribute



0x4A
memberAttrName
value-tag
starts a new member attribute: "media-size"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000A

value-length
length of "media-size" keyword

media-size
media-size
value
name of 2nd member attribute



0x34
beginCollection
value-tag 
beginning of the sub-collection

"media-size" is a sub-collection"

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0000

value-length
defined to be 0 for this type




no value (since value-length was 0)

0x4A
memberAttrName
value-tag
starts a new member attribute: "x-dimension"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of "x-dimension" keyword

x-dimension
x-dimension
value
Name of  1st sub-collection member attribute



0x21
integer type
value-tag 
attribute type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0004

value-length
length of an integer = 4

0x0006

value
value of  1st sub-collection member attribute



0x4A
memberAttrName
value-tag
starts a new member attribute: "y-dimension"

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x000B

value-length
length of the "y-dimension" keyword

y-dimension
y
value
name of  2nd sub-collection member attribute



0x21
integer type
value-tag 
attribute type

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0004

value-length
length of an integer = 4

0x0004

value
value of  2nd sub-collection member attribute



0x37
endCollection
value-tag 
end of the sub-collection

0x0000

name-length
indicates 1setOf




no name (since name-length was 0)

0x0000

value-length
defined to be 0 for this type




no value (since value-length was 0)

0x37
endCollection
value-tag 
end of the set of collections

0x0000

name-length
defined to be 0 for this type




no name (since name-length was 0)

0x0000

value-length
defined to be 0 for this type




no value (since value-length was 0)
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