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Last Time

HTTP 1.1, JavaServer Pages 2.0, and Java Servilet 2.4

= HTTP 1.1

= n-Tier Enterprise Applications
= JavaServer Pages 2.0

= Java Servlet 2.4

* Project 3
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Typical J2EE Architecture
Computer
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Client
XML? HTTP
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Web Server
XML? XML?
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Business Logic [
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XML? XML?
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D
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Last Time
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This Time

= XQuery 1.0
= DTD
* Project 3

Copyright © 2006, David J. Malan <malan@post.harvard.edu>. All Rights Reserved.

XQuery 1.0

History

=  Candidate Recommendation as of 11/05.

= “XML is a versatile markup language, capable of
labeling the information content of diverse data sources
including structured and semi-structured documents,
relational databases, and object repositories. A query
language that uses the structure of XML intelligently
can express queries across all these kinds of data,
whether physically stored in XML or viewed as XML via
middleware. This specification describes a query
language called XQuery, which is designed to be
broadly applicable across many types of XML data
sources.”
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XQuery 1.0

XPath 2.0

= Sequences
= Data types

=  Enhanced function set
= Multiple sources
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XQuery 1.0

Path Expressions

= doc("books.
= doc("books.
= doc("books.
= doc("books.

xm ™)

xm ")/ bi b/ book/title
xm")//title

xm ")/ bi b/ book[ pri ce<50]

Adapted from ht t p: // ww. wdschool s. conf xquer y/ xquery_exanpl e. asp.
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XQuery 1.0

FLWOR Expressions

FLWORExpr :: =

(Ford ause | Letd ause)+ Wered ause? O derByC ause? "return”

Expr Si ngl e

Excerpted from ht t p: // www. w3. or g/ TR/ xquery/ .
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XQuery 1.0

FLWOR Expressions

for $x in doc("books.xm ")/ bi b/ book

where $x/ price>50
order by $x/title
return $x/title

Adapted from ht t p: // ww. wdschool s. conf xquer y/ xquery_exanpl e. asp.
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XQuery 1.0

FLWOR Expressions

<bi b>
<book>
<title>TCP/IP Illustrated</title>
<aut hor >St evens</ aut hor >
<publ i sher >Addi son- Wesl ey</ publ i sher >
</ book>
<book>
<title>Advanced Uni x Progranmm ng</title>
<aut hor >St evens</ aut hor >
<publ i sher >Addi son- Wesl ey</ publ i sher >
</ book>
<book>
<title>Data on the Wb</title>
<aut hor >Abi t eboul </ aut hor >
<aut hor >Bunenman</ aut hor >
<aut hor >Suci u</ aut hor >
</ book>
</ bi b>

Excerpted from ht t p: // www. w3. or g/ TR/ xquery/ .
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XQuery 1.0

FLWOR Expressions

<aut hli st >

{
for $a in fn:distinct-val ues($books// aut hor)
order by %$a
return
<aut hor >
<nane>
{ $altext() }
</ name>
<books>
{
for $b in $books//book[aut hor = $a]
order by $b/title
return $b/title
}
</ books>
</ aut hor >
}

< i >
/ aut hl I st Adapted from ht t p: // ww. w3. or g/ TR/ xquery/ .
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XQuery 1.0

FLWOR Expressions

<aut hlist>
<aut hor >
<name>Abi t eboul </ nanme>
<books>
<title>Data on the Web</title>
</ books>
</ aut hor >
<aut hor >
<name>Buneman</ name>
<books>
<title>Data on the Web</title>
</ books>
</ aut hor >
<aut hor >
<nane>St evens</ name>
<books>
<title>TCP/IP Illustrated</title>
<title>Advanced Uni x Progranmi ng</title>
</ books>
</ aut hor >
<aut hor >
<nanme>Suci u</ name>
<books>
<title>Data on the Web</title>
</ books>
</ aut hor >
13 </authlist> Excerpted from htt p: // www. w3. or g/ TR/ xquery/ .
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XQuery 1.0

Sequence Expressions

for $d in doc("depts.xm ")//deptno
et $e : = doc("enmps.xm ")/ /enp[deptno = $d]
where count ($e) >= 10
order by avg($e/sal ary) descending
return
<bi g- dept >
{
$d,
<headcount >{ count ( $e) } </ headcount >,
<avgsal >{avg($e/ sal ary) } </ avgsal >

}
</ bi g- dept >

14 Example excerpted from ht t p: / / www. w3. or g/ TR/ xquery/ .

Copyright © 2006, David J. Malan <malan@post.harvard.edu>. All Rights Reserved.




XQuery 1.0

Conditional Expressions

FOR $h IN doc("library.xm ")//hol di ng
RETURN
<hol di ng>
{ $h/title,
|F ($h/ @ype = "Journal ")
THEN $h/ edi t or
ELSE $h/ aut hor

}
</ hol di ng>

15 Example adapted from htt p: // www. bri cs. dk/ ~anmoel | er/ XM/ quer yi ng/ condexp. ht ni .
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XQuery 1.0

Quantified Expressions

FOR $b I N doc("bib.xm ")/ /book
VWHERE SOMVE $p | N $b// par agraph SATI SFI ES

(contai ns($p, "sailing") AND
cont ai ns($p, "wi ndsurfing"))
RETURN $b/title

FOR $b I N doc("bib.xm ")/ /book

VWHERE EVERY $p | N $b//paragraph SATI SFI ES
cont ai ns($p, "sailing")

RETURN $b/title

16 Examples adapted from http://ww. bri cs. dk/ ~anoel | er/ XM/ quer yi ng/ quant exp. ht ni .
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XQuery 1.0

Data Types

= String-related
= ENTITIES, ENTITY, ID, |DREF, |DREFS, |anguage, Nane,
NCNane, NMIOKEN, NMIOKENS, nornmalizedString, Q\ane,
string, token
= Date-related
= date, dateTinme, duration, gbay, ghMonth, gMonthDay,
gYear, gYearMonth, tine
=  Number-related
= base64Binary, byte, decinmal, double, float,
hexBi nary, int, integer, |ong, negativelnteger,
nonPosi ti vel nteger, positivelnteger, short,
unsi gnedLong, unsignedlnt, unsignedShort,
unsi gnedByt e
= Err, unrelated
= anyURl, bool ean, NOTATI ON

= User-Defined
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XQuery 1.0

Expressions on Sequence Types

= |nstance of
<a>{5}</a> instance of xs:integer
= Typeswitch
typesw t ch($cust onmer/ bil | i ng-address)
case $a as elenent(*, USAddress) return $a/state
case $a as el enent (*, CanadaAddress) return $a/ province
case $a as el enent(*, JapanAddress) return $a/prefecture
default return "unknown"
= Cast and Castable
if ($x castable as hatsize)
then $x cast as hatsize
else if ($x castable as |1 Q
then $x cast as I1Q
el se $x cast as xs:string

18 Examples excerpted from htt p: //ww. w3. or g/ TR/ xquery/ .
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DTD

Well-Formedness

<nor eover news>

[...]

<article id="_479411492">
<url >http://c.moreover.conlclick/here. pl ?x479411492</ ur| >
<headl i ne_t ext >Bi onetrics | ook ready for prine tine

</ headl i ne_t ext >
<sour ce>CGover nment Conputer News</source>
<medi a_t ype>t ext </ medi a_t ype>
<cl uster>noreover...</cluster>
<tagline></tagline>
<docunent _url >http://ww*+ gcn3. i production. conk/ docunment _url >
<harvest _time>Mar 4 2006 10: 54PNk/ harvest _ti me>
<access_regi stration></access_registration>
<access_st at us></ access_st at us>

</article>

[...]

</ nor eover news>

1 9 Excerpted from http://www.fas.harvard.edu/~cscie259/distribution/projects/project3-6.0/ROOT/xml/cache/Biotech%2520news.xml.
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DTD

Validity

<! ELEMENT noreovernews (article*)>

<I'ELEMENT article (url, headline_text, source, media_type,
tagline, document _url, harvest_tinme, access_registration
access_status)>

<I ATTLI ST article id I D #l MPLI ED>

<! ELEMENT url (#PCDATA) >

<l ELEMENT headl i ne_t ext (#PCDATA) >

<! ELEMENT source (#PCDATA) >

<! ELEMENT nedi a_t ype (#PCDATA) >

<! ELEMENT cl ust er (#PCDATA) >

cluster,

20

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

tagli ne (#PCDATA) >

docurnent _ur| (#PCDATA) >
harvest _ti ne (#PCDATA) >
access_registration (#PCDATA) >
access_status (#PCDATA) >

Available at http://www.fas.harvard.edu/~cscie259/distribution/projects/project3-6.0/ROOT/dtd/moreovernews.dtd.
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DTD

XHTML 1.0 Transitional

<?xm version="1.0" encodi ng="i so-8859-1"?>

<I DOCTYPE htnmi PUBLIC "-//WBC//DTD XHTM. 1.0 Transitional //EN'
"http://ww. w3. org/ TR/ xht ml 1/ DTD/ xht ml 1-transi ti onal . dtd">

<htm xm ns="http://ww. w3. org/ 1999/ xhtm " | ang="en" xml :|ang="en">
<head>

<titlel>
</ head>
<body/ >
</htm >

Available at http://www.fas.harvard.edu/~cscie259/distribution/lectures/8/examples8/xhtml.html.
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DTD

Overview

A DTD is a definition of an XML document's schema
= Codifies what the structure of a document must be

= The relationships between the components of the
document

= What data is allowed where

The DTD language was released as part of the official XML
specification

= XML Schema is a more modern, powerful way to
accomplish the same goals

However, DTDs are still widely in use, and are supported
as the primary method of validating XML
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DTD

Motivation

= DTDs, or schemas in general, are a contracts for what make a certain
type of XML document

= DTDs allow you to check whether a document "instance" is "valid" with
respect to its schema (in contrast with its simply being well-formed)

= DTDs provide a place to specify what belongs in elements, attributes,
and what individual elements represent, etc.

= Particularly useful in B2B transactions where agreeing on a data format
is important

= DTDs encapsulate good document design so you can benefit from it

= Why reinvent a document standard when there is DocBook?
http://ww. oasi s- open. or g/ specs/ i ndex. php#dbv4. 1

= Why reinvent a financial exchange standard when there is OFX?
htt p: // ww. of X. net/ of X/ specvi ew SpecVi ew. ht ni

* Why reinvent a voice standard when there is VoiceXML?
http://ww. w3. org/ TR/ voi cexm 20/ vxmi . dtd
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DTD

To DTD or not to DTD

* |t depends on the application

= DTDs (or schemas in general) are crucial when a common
understanding of data is important

= XML makes data interchange easier from a technical
standpoint, but it still doesn't eliminate human
misunderstandings

= | say <price>, you say <cost >
= Writing a DTD can help you design a good data model

= All the principles of proper data modeling apply to XML as
well

= However, DTDs constrain XML flexibility

= As soon as you have a DTD, your data model is less
extensible

= At least, changes require distribution of a new DTD
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DTD

A SONG Element

<SONG>
<TlI TLE>Ever yday</ Tl TLE>
<COVPOSER>Dave</ COVPOSER>
<COVMPOSER>Boyd Ti nsl ey</ COVPCSER>
<PRCDUCER>Dave WMatt hews</ PRODUCER>
<PUBLI| SHER>BM&=/ PUBL| SHER>
<LENGTH>12: 20</ LENGTH>
<YEAR>2001</ YEAR>
<ARTI ST>Dave WMatthews Band</ ARTI ST>
</ SONG>

25 Excerpted from http://www.fas.harvard.edu/~cscie259/distribution/lectures/8/examples8/song{1,2}.xml.
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DTD

A DTD for SONG Elements

<! ELEMENT SONG (Tl TLE, COMPOSER+, PRODUCERF,
PUBLI SHER*, LENGTH?, YEAR?, ARTI ST+)>

<! ELEMENT TI TLE (#PCDATA) >

<! ELEMENT COVPOSER ( #PCDATA) >

<! ELEMENT PRODUCER ( #PCDATA) >

<! ELEMENT PUBLI SHER (#PCDATA) >

<! ELEMENT LENGTH (#PCDATA) >

<! ELEMENT YEAR (#PCDATA) >

<! ELEVENT ARTI ST (#PCDATA) >

2 6 Available at http://www.fas.harvard.edu/~cscie259/distribution/lectures/8/examples8/song.dtd.
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DTD

The <! ELEMENT> Declaration

<! ELEMENT el ement _nanme (cont ent _nodel ) >
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DTD

The <! ELEMENT> Declaration

= Gives the name and content model of an element
» The name must be unique
» The content model specifies what the valid child content

can be

= #PCDATA <I ELEMENT TI TLE (#PCDATA) >
= EMPTY <! ELEMENT course EMPTY>

= Elements

= Mixed

= ANY <! ELEMENT conmment ANY>
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DTD

Element Content

= The most sophisticated of content types
= Allows you to specify a regular expression for the allowed
child elements

= <IELEMENT SONG (Tl TLE, COVWPOSER+, PRODUCER*,
PUBLI SHER*, LENGTH?, YEAR?, ARTI ST+)>

= <IELEMENT spec (front, body, back?)>
= <IELEMENT divl (head, (p | list | note)*, div2*)>

Copyright © 2006, David J. Malan <malan@post.harvard.edu>. All Rights Reserved.

DTD

Building Blocks of Regular Expressions

» fo0?
= The f 00 element must occur O times or exactly 1 time.
= foo*
= The f 00 element may occur O or more times.
= foo+
= The f oo element must occur 1 or more times.
(f oo| bar | baz)
= Either f oo or bar or baz must appear exactly 1 time.
» (foo, bar, baz)

= 1 instance of f oo must occur, followed by 1 instance of
bar, followed by 1 instance of baz.

Copyright © 2006, David J. Malan <malan@post.harvard.edu>. All Rights Reserved.




31

DTD

Mixed Content

= When both character and element content can be
interspersed, the names of the elements can be
constrained, but not their order or number; and #PCDATA
must be declared first!
» <IELEMENT p (#PCDATA| alu|bli]|en)*>
» <p>l am <b>bol d</b> and <i>italic</i> </p>
= <IELEMENT PO (#PCDATA|iten] shipdate|qty)*>
» <PO><qty>1</qty> <itenpFl owbee</itenr was

shi pped to you on <shi pdat e>29 March
2003</ shi pdat e>. </ PO>

The Flowbee Precision Home Haircut System is available for purchase at http://www.flowbee.com/.
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DTD

The <! ATTLI ST> Declaration

<! ATTLI ST el enent _nane

attribute_nane attribute_type default _declaration
attribute_nane attribute_type default _decl aration
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DTD

<! ATTLI ST> Examples

<I ATTLI ST t er ndef
id I D #REQUI RED
type CDATA  #REQUI RED
name CDATA #| MPLI ED>
<I ATTLI ST I st
type (bul I et s| ordered| gl ossary) "ordered">
<I' ATTLI ST form
nmet hod CDATA #FI XED “post ">
<! ATTLI ST paper
| anguage CDATA "English">

Copyright © 2006, David J. Malan <malan@post.harvard.edu>. All Rights Reserved.

DTD

Attribute Types

= CDATA
= Character data, including entities.
= |ID
= Must be unique within document (and must start with a letter ®).
= | DREF
= Must refer to an | D in document.
= | DREFS
= References one or more | Ds, separated by spaces.
= ENTITY
= Must refer to an entity.
= ENTITIES
= References one or more entities, separated by spaces.
=  NMIOKEN
= Name token devoid of whitespace.
= NMIOKENS

= Series of one or more NMITOKENs, separated by spaces.
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DTD

Default Declarations

= #FI XED

= Attribute's value is fixed and must be that specified in
DTD.
= #REQUI RED
= The element is required to have the attribute, and the
the attribute is required to have a value.
= #| MPLI ED

= Attribute is optional.
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DTD

Where do DTDs go?

= DTDs can be
= placed in a standalone file known as an "external subset"

= part of the <! DOCTYPE> declaration in the XML document as an

"internal subset” (which overrides any declarations in an
external subset)

=  Examples

= <! DOCTYPE SONG [
<! ELEMENT SONG (TI TLE, COVPCSER+, PRODUCER*,
PUBLI SHER*, LENGTH?, YEAR?, ARTI ST+)>

1>

= <I DOCTYPE SONG SYSTEM "song. dtd">

= <! DOCTYPE SONG SYSTEM "song. dtd" [
<! ELEMENT ARTI ST (FI RST, LAST) >
<! ELEMENT FI RST (#PCDATA) >

<! ELEMENT LAST (#PCDATA) >
1>
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DTD

Validation

j avax. xm . par ser s. SAXPar ser Fact ory
org. xm . sax. Error Handl er
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DTD

Whitespace

<f oo>
<bar/ >
<baz/ >

</ foo>
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DTD

Similar XML Constructs

= Entities
= <IENTITY nbsp "&#160; ">
= <IENTITY copyright "Copyright (c) David Malan. All
rights reserved. ">
= Notations (http://nsxm .comintro_xnl/notation_decl.htnl)
= <INOTATION G F SYSTEM "G F Notati on">
<IENTI TY wat AGE_Logo SYSTEM "wat age. gi f" NDATA G F>
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DTD

Shortcomings

* Not well-formed XML (though still derived from SGML)
= No built-in data types (e.g., bool, int, float, string, etc.)
= No support for custom data types (e.g., phone numbers)
= No pattern-matching
= No inheritance

= No support for ranges (e.g., "year must be an integer between
0 and 99", "revi ew can appear as a child of book no more than
10 times", etc.)

= Not namespace-aware

= Content models must be deterministic; cannot allow arbitrary
ordering of children, as with:

= <IELEMENT foo ((bar, baz,q
(baz, bar, q
(qux, bar, bd

¥, qux, bar) |
, baz, bar))>
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Next Time

XML Schema (Second Edition)

= XML Schema (Second Edition)
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