7-2: Modifying XML programmatically 7-3: Creating new nodes

¢ Last week we saw how to use the DOM parser to read an XML ¢ The top-level Node in an XML document is of class Document
o document. * It contains a set of factory methods that allow you to create new
Distributed Software Development ° The DOM parser can also be used to create and modify nodes. nodes.
© doc = minidom.parse('cdcat.xml’
XML Schema 7 parse(cdeat.xml)
© doc.createElement('songs’)

© doc.createTextNode('Tomorrow Never Knows’)
© doc.createAttribute('encoding’)
e Cmbaenscence * After creating a node, it can be added to the tree.
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7-4: Adding nodes 7-5: Example 7-6: Example

def changeRating(artist, newating) :
cds = doc. get El ement sByTagNanme(’ cd’ )

def addLabel (artist, label) :

* We then insert nodes by attaching them to existing nodes.
cds = doc. get El enent sByTagNane(' cd’)

© node.appendChild(newNode) for itemin cds - print cds
© node.insertBefore(newNode, childAfter) a = item get El enent sByTagNane(’ artist') for itemin cds :
o node.replaceChiId(newNode, oldNode) if a[0].firstChild. data.strip() == artist.strip() : print item

r = item get El enent sByTagName(' rating') a = item get El enent sByTagNane(' artist’)

* We can also remove nodes: r[0].repl aceChi | d(doc. creat eText Node(new ating), r[0].firstChild) if a[0].firstChild. data.strip() == artist.strip() :
return doc n = doc. creat eEl enent (' Label ')

© node.removeChild(nodename)
n. appendChi | d(doc. cr eat eText Node( | abel ))
i tem appendChi | d(n)
print cds[1].toxn ()
return doc
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7-7: Defining XML documents

* Recall that, unlike HTML, an XML author can declare any tags
he or she wants.

* If you're just making your own simple documents, an ad hoc
approach can work fine.

¢ If you're building more complex applications, need to
incorporate legacy data, or need to exchange data with others,
this may not be suitable.

¢ XML Schema are a way to formally define legal XML
documents.

7-10: DTDs

* A Document Type Definition is information about the legal
structure of an XML document.

¢ A DTD allows you to specify the set of allowable elements (the
vocabulary), how they fit together (the grammar), and the legal
values that can be assigned to them (their semantics).

7-8: Data Interchange 7-9: DTDs vs Schema

¢ A challenge in exchanging data between heterogenous * There are (at least) two different mechanisms for specifying the
systems is ensuring that all participants agree on the meaning legal structure of an XML document.
and representation of the data. o DTDs
> Is author a sub-element of book, or the other way around? o XML Schema
© Do all books have to have an ISBN tag, or is it optional?  DTDs are an older technology

What is the format of a valid ISBN number?
© Must price be a float?
© Is there an order that elements must occur in?
* XML allows users of data to validate this data against a

<! ELEMENT book (author+ , subtitle? title, price+, publisher+ isbn,
(vol umes | description)*)> * Weaknesses:

<IELEMENT aut hor (#PCDATA) > © Not XML - require a different parser.

</ ELEMENT title (#PCDATA)> ) s h
<! ELEMENT vol unes vol unme+> ° Can't constrain ranges
<I ELEMENT vol une (#PCDATA) > © Overly restrictive about order.
<! ELEMENT publ i sher (#PCDATA)>
<I ELEMENT i sbn (#PCDATA) >
<! ATTLI ST book

genre (fantasy | sci-fi | nystery | horror) ‘‘fantasy’’

id 1D #REQUI RED
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© Less flexible, but still found in many documents.
* XML Schema are a newer, W3C-backed standard.

schema.
7-11: DTD example 7-12: Weaknesses of DTDs
<!-- BTW here’s how to add a comment. This is our book DID --!> * DTDs are still used, often for backward compatibility.

Department of Computer Science

Universiyof San




7-13: XML Schema

* XML Schema are one of several proposed techniques for
describing how elements can be arranged.

© DTDs are the other common way to do this.

© Schemata are more flexible and expressive than DTDs

© Backed by W3C
¢ Essentially an XML document that describes XML documents.
© Allow you to specify order, data types, number of

occurrences, etc.
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7-16: Schema datatypes

¢ Schema let us specify what data types an element can have:
© xs:string - any text

> xs:token - tokens separated by whitespace

> decimal - float

xs:integer - integer

xs:ID - - provides a unique identifier

xs:boolean - 'true’ or 'false’

> xs:dateTime - 2004-11-03T11:03:00-10:00

o

7-14: An example

(see external example)
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7-17: Complex types

* Many interesting XML elements are not just simple data types,
but are are compositions of simple types.

For example, let's say we want a date element that looks like
this:

<dat e>

<nonth> 12 </ nont h>

<day> 13 </day>

<year> 1972 </year>

</ dat e>
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7-15: Using a schema

* We can then use the schema to validate an XML document.

* This lets us programmatically ensure that the document is

well-formed.

© Helps with data integration, testing output, verifying receivec

data.

* Schemata also serve as a form of documentation

¢ Can also be used to provide application-level and parsing

guidance.
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7-18: Complex types

¢ A Schema for this would look like:

<xs:el ement nanme=''date’’ >
<xs: conpl exType>
<xs:all>
<xs:el ement ref=""year’'/>
<xs:elenent ref="month />
<xs:elenent ref=""day '/>
</xs:all>
</ xs: conpl exType>
</ xs: el ement >
<xs:el enent nanme=''year’'' type=
<xs:elenent name="'nonth'’ type
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'xs:integer''/>
"xs:integer''/>
<xs: el ement name=''day'' type=''xs:integer'’'>
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7-19: Value Restrictions

* We might also want to specify that months must be between 1
and 12.

* We do this by making a new type.

<xs: si npl eType name="nont hNunt >
<xs:restriction base="xs:integer">
<xs:mnlnclusive value="1"/>
<xs: maxl nclusive val ue="12"/>
</xs:restriction>
</ xs: si npl eType>
<xs:el ement name="nonth" type="nont hNuni/>
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7-22: Groupings

¢ XML Schema provide a number of tools for grouping elements.
© xs:choice
<xs: choi ce ninQccurs="0">
<xs:element ref="junior"/>
<xs: el ement ref="senior"/>
</ xs: choi ce>

o xs:all

> maxOccurs=n
> Xs:enumeration
xs:sequence
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7-20: Value Restrictions

* We can also specify patterns that an element must follow, using
a regular expression.
For example, let's say we want to specify that a price is one or

more numbers, followed by a decimal point, followed by two
numbers.

<xs:el ement name="'price ' type="'priceval’’>
<xs:sinpl eType nanme='"priceval '’ >
<xs:restriction base=''xs:token >
<xs:pattern value="'[0-9]+[0-9]2 />
</xs:restriction>
</ xs: si npl eType>
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7-23: Referencing Schema

* Once your schema is defined, it can be referenced from within
an instance document.

<book
xm ns:xsi = "http://ww. w3. or g/ 2001/ XM.Schena- i nst ance"
xsi :schemalLocation = "http://ww cs. usfca. edu/ xni - schena/ t ol ki en. xsd"

>

* The first line provides a reference to the definition of
'xsi:schemaLocation’.

The second line points to the actual URI of the schema.
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7-21: Value Restrictions

* We can also define particular values that an element can take
on with an enumeration.

<xs: sinpl eType nane="gender Type" >
<xs:restriction base="xs:token">
<xs:enuneration val ue="fenal e"/>
<xs:enuneration val ue="nal e"/>
</xs:restriction>
</ xs: si npl eType>
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7-24: Namespaces

* A big advantage of Schemata is the ability to incorporate
multiple schemata within a single document.

Each schema has its own namespace, indicated by a prefix on

the element.

<book
xm ns:usfl = "http://ww. cs. usfca. edu/ xm - schema"
xm ns:usf2 = "http://ww. cs. usf ca. edu/ newSchema/ "
>

<usfl:title> Here's the book title </usfl:title>
<usf2:title> Here's another type of title </usf2:title>
</ book>

Note that, in practice, there’s no promise that the URIs will
resolve to actual schema.
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7-25: Summary

Schemata provide a mechanism to formally define the legal
structure of an XML document.

Allow you to specify data types, required elements, and values.
This allows you to validate an XML document.

Like many things on the WWW, standards are evolving and
incompletely implemented.
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