XML, DTD, and XML Schema

CPS 116

Introduction to Database Systems

Announcements (Thu. Oct. 13)

% Project milestone #1 due today!
< Midterm graded; sample solution available
= Highest: 49.5/50
= Average: 40.0/50
= Median: 43.0/50
® Check your grades on Blackboard

% Graded Homework #2 available soon

3

From HTML to XML (eXtensible Markup Language)

< HTML describes presentation of content g rrr-am—"
e gt Yew G pootmarts Iock e
<h1>Bibliography</h1> A
<p><i>Foundations of Databases</i> Bibliography
Abiteboul, Hull, and Vianu

<br>Addison Wesley, 1995
<p>..

loix)

Data on the Web, Abitchou, Buserssn, and Socks

< XML describes only the content Morgan Kindinarm, 1999

<bibliography>
<book> L
<title>Foundations of Databases</title>
<author>Abiteboul</author>
<author>Hull</author>
<author>Vianu</author>
<publisher>Addison Wesley</publisher>
<year>1995</year>
</book>
<book>..</book>
</bibliography>

@ Separation of content from presentation simplifies content extraction
and allows the same content to be presented easily in different looks




Other nice features of XML

< Portability: Just like HTML, you can ship XML
data across platforms

= Relational data requires heavy-weight protocols, e.g.,
JDBC

% Flexibility: You can represent any information
(structured, semi-structured, documents, ...)
= Relational data is best suited for structured data
% Extensibility: Since data describes itself, you can
change the schema easily

= Relational schema is rigid and difficult to change

XML terminology
<book ISBN="ISBN-10" price="80.00">
<title>Foundations of Databases</title>
<is_textbook/>

KX Tag names: bOOk, titl] e, ... <author>Abi teboul</author>

<author>HulT</author>
<author>Vianu</author>

« Start tags: <hoo k>’ <titl e> ... <publisher>Addison Wesley</publisher>
. (/;ﬁ::flggk/yem

% End tags: </book>, </title>, ... <siiiosromns

< An element is enclosed by a pair of start and end tags:
<book>..</book>
= Elements can be nested: <book>..<title>.</title>.</book>
= Empty elements: <is_textbook></is_textbook>

* Can be abbreviated: <is_textbook/>

% Elements can also have attributes: <book ISBN=".."
price="80.00">

= Ordering generally matters, except for attributes

Well-formed XML documents

A well-formed XML document

% Follows XML lexical conventions
" Wrong: <section>We show that x < 0.</section>
" Right: <section>We show that x &1t; 0..</section>
* Other special entities: > becomes &gt ; and & becomes &amp;

< Contains a single root element

< Has properly matched tags and properly nested elements
= Right:
<section>..<subsection>..</subsection>.</section>
=" Wrong:
<section>.<subsection>.</section>.</subsection>




A tree representation

Foundations Abiteboul Hull

of Databases

Introduction In this

section we

introduce the

notion of semi-
structured
data

More XML features

% Comments: <!-- Comments here -->
< CDATA section: <! [CDATA[Tags: <book>,..]]>

< ID’s and references
<person id="012"><name>Homer</name>..</person>
<person id="034"><name>Marge</name>..</person>
<person id="056" father="012" mother="034"><name>Bart</name>..</person>..
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» Namespaces allow external schemas and qualified names

<book xmIns:myCitationStyle="http://../mySchema">
<myCitationStyle:title>.</myCitationStyle:title>
<myCitationStyle:author>..</myCitationStyle:author>..

</book>

% Processing instructions for apps: <? ...java applet... 7>

RS
'

% And more...

Valid XML documents

< A valid XML document conforms to a Document Type
Definition (DTD)
= A DTD is optional

= A DTD specifies a grammar for the document
¢ Constraints on structures and values of elements, attributes, etc.

< Example
<IDOCTYPE bibliography [

<!ELEMENT bibliography (book+)>
<IELEMENT book (title, author*, publisher?, year?, section*)>
<!ATTLIST book ISBN CDATA #REQUIRED>
<!ATTLIST book price CDATA #IMPLIED>
<!ELEMENT title (#PCDATA)>
<!ELEMENT author (#PCDATA)>
<!IELEMENT publisher (#PCDATA)>
<IELEMENT year (#PCDATA)>
<!ELEMENT i (#PCDATA)>
<!ELEMENT content (#PCDATA|1i)*>
<!ELEMENT section (title, content?, section*)>

1>




DTD explained

<IDOCTYPE bibliography [
bibliography is the root element of the document
TELEMENT bibli hy (book+
< L s ‘1 tograp y_ (boo '—>)> One or more
bibliography consists of a sequence of one or more book elements
<IELEMENT book (title, author*, publisher?, year?, section*)>

—— Zero or one
Zero or more

book consists of a tit1e, zero or more authors,

an optional publisher, and zero or more sections, in sequence
<!ATTLIST book ISBN ID #REQUIRED>

book has a required ISBN attribute which is a unique identifier
<IATTLIST book price CDATA #IMPLIED> <Pipiiesreny:

<book ISBN="ISBN-10" price="80.00">

book has an optional (#IMPLIED) <title>Foundations of Databases</title>|
X a ) ” <author>Abi teboul</author>
price attribute which contains <author>Hul1</author>
<author>Vianu</author>
character data <publ isher>Addison Wes]ey</publ isher>
<year>1995</year>

Other attribute types include IDREF (reference to an ID), </;|/E??§;‘aphy>
IDREFS (space-separated list of references), enumerated list, etc.
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DTD explained (cont’d)

<IELEMENT title (#PCDATA)>

<IELEMENT author (#PCDATA)>

<!ELEMENT publisher (#PCDATA)>  PCDATA is text that will be parsed
<!ELEMENT year (#PCDATA)> = &1t; etc. will be parsed as entities
<IELEMENT i (#PCDATA)> = Usea CDATA section to include text verbatim

L author, publisher, year, and i contain parsed character data
<IELEMENT content (#PCDATA|{)*>
content contains mixed content: text optionally interspersed with 1 elements
<IELEMENT section (title, content?, section*)>

Recursive declaration: <section><title>Introduction</title>
N ) ) . <content>In this section we introduce
Each section begins with a title, the notion of <i>semi-structured data</i.
</content>

followed by an optional content,and  <section><titiesxi</titie>
. < > < >
then zero or more (sub) sections </5§ng::§ S iR/ content:
1> <section><title>DTD</title>
<section><title=Definition</title>
<content=DTD stands for..</content>
</section>
<section><titlesUsage</title>
<content>You can use DTD to.</content>
</section>
</section>
</section>

Using DTD

< DTD can be included in the XML source file
= <?xml version="1.0"?>
<IDOCTYPE bibliography [
oo
<bibliography>
:/Eib]iographp
< DTD can be external
= <?xml version="1.0"?>
<IDOCTYPE bibliography SYSTEM "../dtds/bib.dtd">
<bibliography>
</bibliography>
= <?xml version="1.0"?>

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.0org/TR/xhtm11/DTD/xhtml1-strict.dtd">

<htm1>




Annoyances: element type declarations

% Consider this element content (children) declaration:

<!ELEMENT pub-venue
( (name, address, month, year) J
(name, volume, number, year) )>

= “|” means “or”
< Syntactically legal, but won’t work
= Because of SGML compatibility issues

= When looking at name, a parser would not know which way
to go without looking further ahead

= Requirement: content declaration must be “deterministic”
(i.e., no look-ahead required)

= Can we rewrite it into an equivalent, deterministic one?
< Also, you cannot nest mixed content declarations
= Illegal: <!ELEMENT Section (title, (#PCDATA|i)*, section*)>

Annoyances: element name clash

< Suppose we want to represent book titles and
section titles differently
= Book titles are pure text: (#PCDATA)
= Section titles can have formatting tags:
(#PCDATA|1i|b|math)*
< But DTD only allows one title declaration!
% Workaround: rename as book-title and
section-title?

® Not nice—why can’t one infer title’s contexts from data?

Annoyances: lack of type support

< Too few attribute types: string (CDATA), token (e.g., ID,
IDREF), enumeration (e.g., (red|green|blue))
= What about integer, float, date, etc.?
% ID not typed
= No two elements can have the same ID value, even if they are
different types of elements (e.g., book vs. section)
% Difficult to reuse complex structure definitions
" E.g.: already defined element E1 as (bTah, bleh, foo?,
bar*, ..); want to define E2 to have the same structure
® Parameter entities in DTD provide a workaround
« <IENTITY % E.struct '(blah, bleh, foo?, bar*, .)'>
+ <!ELEMENT E1 %E.struct;>
+ <!ELEMENT E2 %E.struct;>
= Something less “hacky”?
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XML Schema

< A more powerful way of defining the structure and
constraining the contents of XML documents

% An XML Schema definition is itself an XML
document
= Typically stored as a standalone .xsd file
= XML (data) documents refer to external .xsd files

% W3C recommendation

= Unlike DTD, XML Schema is separate from the XML
specification

XML Schema definition (XSD)

<?xml version="1.0"?>
<xs:schema xmlIns:xs="http://www.w3.0rg/2001/XMLSchema">

Defines XS to be the namespace

described in the URL

Uses of xs: within the xs:schema element
now refer to tags from this namespace

</xs:schema>

XSD example

<xs:element name="book">
<xs:complexType> Declares a structure with child elements/attributes as opposed to just text)
<xs:sequence> Declares a sequence of child elements, like “(..., .., ..)” in DTD
<xs:element name="title" type="xs:string"/> A leaf clement with string content
<xs:element name="author" type="xs:string"
minOccurs="0" maxOccurs="unbounded"/> Like author* in DTD
:string”
minOccurs="0" maxOccurs="1"/> Like publisher? in DTD
<xs:element name="year" type="xs:integer" A leaf element with integer content
minOccurs="0" maxOccurs="1"/>
<xs:element ref="section"  Reference to element section defined elsewhere
minOccurs="0" maxOccurs="unbounded" />

<xs:element name="publisher" type=

</xs:sequence>
<xs:attribute name="ISBN" type="xs:string" use="required"/>
Declares an attribute under book... and this attribute is required
<xs:attribute name="price" type="xs:decimal" use="optional"/>
</xs:complexType> This attribute has a decimal value, and it is optional

</xs:element>




XSD example cont’d

<xs:element name="section">
<xs:complexType>
< H >
XS SEQUEnce Another title definition; can be differen
<xs:element name="title" type="xs:string"/> from book/title
<xs:element name="content" minOccurs="0" maxOccurs="1">
. N +~ Declares mixed content
<xs:complexType mixed="true">.
A compositor like  <xs:choice minOccurs="0"
Xs:sequence; this one
<xs:element name
declares a list of alternatives,
like * »in DTD <xs:element name="b}
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element ref="section" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence> Recursive definition

text interspersed with structure below)
x0ccurs="unbounded"> min/maxOccurs can be
attached to compositors to

pe="xs:string"/>
type="xs:string"/>

Like (#PCDATA| 1 |b)* in DTD

</xs:complexType>
</xs:element>

XSD example cont’d

% To complete bib.xsd:
<xs:element name="bibliography">
<xs:complexType>
<xs:sequence>
<xs:element ref="book" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
% To use bib.xsd in an XML document:
<?xml version="1.0"?>
<bibliography xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="file:bib.xsd">
<book>... ..</book>
<book>... ..</book>

</bibliography>

Named types

< Define once:
<xs:complexType name="formattedTextType" mixed="true">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="i" type="xs:string"/>
<xs:element name="b" type="xs:string"/>
</xs:choice>
</xs:complexType>

% Use elsewhere in XSD:

<xs:element name="title" type="formattedTextType"/>
<xs:element name="content" type="formattedTextType"
minOccurs="0" maxOccurs="1"/>




Restrictions

<xs:simpleType name="priceType">
<xs:restriction base="xs:decimal">
<xs:minInclusive value="0.00"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="statusType">
<xs:restriction base="xs:string">
<xs:enumeration value="in stock"/>
<xs:enumeration value="out of stock"/>
<xs:enumeration value="out of print"/>
</xs:restriction>
</xs:simpleType>

Keys

<xs:element name="bibliography">
<xs:complexType>.. ..</xs:complexType>
<xs:key name="bookKey">
<xs:selector xpath="./book"/>
<xs:field xpath="@ISBN"/>
</xs:key>
</xs:element>
< Under any bibliography element, elements reachable
by selector “. /bo0k” (i.c., book child elements) must have
unique values for field “GISBN” (i.c., ISBN aceributes)

= In general, a key can consist of multiple fields (multiple
<xs:field> elements under <xs:key>)

= More on XPath in next lecture

Foreign keys

< Suppose content can reference books
<xs:element name="content">

<xs:complexType mixed:

<xs:choice minOcc

e">
maxOccurs="unbounded">
<xs:element name type="xs:string"/>
<xs:element name: type="xs:string"/>
<xs:element name="book-ref">
<xs:complexType><xs:attribute name="ISBN" type="xs:string"/></xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
<xs:keyref name="bookForeignkey" refer="bookKey">
<xs:selector xpath="./book-ref"/>
<xs:field xpath="@ISBN"/>
</xs:keyref>
</xs:element>

< Under any content element, for elements reachable by
selector “. /book-ref” d.c., book-ref child clements), values for
field “@ISBN” (i.c., ISBN actributes) must appear as values of
bookKey, the key being referred




Why use DTD or XML Schema?

< Benefits of not using them

= Unstructured data is easy to represent

= QOverhead of validation is avoided

< Benefits of using them

XML versus relational data

Relational data XML data

o

ES
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o
K

%

R

Schema is always fixed in
advance and difficult to change

Simple, flat table structures B3

Ordering of rows and columns
is unimportant

Data exchange is problematic

“Native” support in all serious @
commercial DBMS

Case study

% Design an XML document representing cities, counties, and

states
= For states, record name and capital (city)
= For counties, record name, area, and location (state)

®= For cities, record name, population, and location (county and
state)

< Assume the following:

= Names of states are unique

= Names of counties are only unique within a state
= Names of cities are only unique within a county
= A city is always located in a single county

= A county is always located in a single state




A possible design

name xs:string
capital_city_id xs:string

name xs:string
area xs:decimal

id xs:string
name xs:string
population xs:integer

Declare stateKey in geo_db with

" Sclector . /state Declare countyInStateKey in state with
* Field Gname

®  Selector . /county Declare cityInCountyKey in county with
" Field @name * Selector . /city
Declare cityIdKey in geo_db with = Field @name
= Selector . /state/county/city
= Field @id

Declare capitalCityIdKeyRef in geo_db referencing cityIdKey, with
= Selector . /state
= Field @capital_city_id

10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


