MOBILE INTERNET APPLICATIONS—
XML-based Languages

Lesson 02
XML
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A MARKUP LANGUAGE

For presentation of the marked (tagged)
textual content

An encapsulated text— processed,
displayed, or printed as per the tag

A browser— for the presentation
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XML OoR XML-BASED LANGUAGE

Not only encapsulates the data and
metadata but can represent a behaviour
or set of actions

XML document— a text with the tags

The XML document has an extension
xml

A tag In the document specifies the
meaning of the text encapsulated within
the start and corresponding end tag
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XML (EXTENSIBLE MARKUP
LANGUAGE)

 Aderivative of SGML (standard
generalized markup language)

« Extensible— special instances of the tag-
based languages can be defined such
that each instance observes the
fundamental rules of representing and
structuring the XML document

© Oxford University Press 2018. All rights reserved.



AN XML-BASED LANGUAGE

Uses the extensible property of XML to
define the standardized sets of instances
of the tags, attributes and their
representation and behaviour and other
characteristics

Examples— SyncML
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EXAMPLE OF XML DOCUMENT WHICH CAN BE
USED AS CONTACTS IN A MOBILE SMART

PHONE

<Contacts>
Attrinute first _character vales = O

<Allnaves fizat character = “0%>

<narm record> Oxford Univaersity Fress

<pddress> Great Clarendon Street Oxford OX2 6DF </address>
<telouzber> 441065 556767 </telnumber>

QM_!QCO!”

</Alinazma>
Attridbute value first_character value = R




EXAMPLE OF XML DOCUMENT WHICH CAN BE
USED AS CONTACTS IN A MOBILE SMART

PHONE

*//'-v Attridbute value first character value = R

<'Allnusms first character = "R">
<hare_zecord>
Raj Tamal

<address> ARC street, ..., </address>

'
Contace
)

<telnpzber> MT654210 </telpunber>

</name_record> e — J




XML DOCUMENT REPRESENTATION OF

A DATABASE

Using tags and a pair of start and end
tag in the document specifies the start
and end of a record in the database

A database— used to retrieve the
specific record or set of records by
guerying the database or by business
logic transaction
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EXAMPLE OF A HIERARCHICAL STRUCTURE
IN A MOBILE APPLICATION — CONTACTS

 The elements name_ record, address,
and telnumber

« npame_record has a textual content (Ra]
Kamal) and two elements address (ABC
Street, ....) and telnumber (9876543210)

within it

 Adocument formed by XML document
creating a database named Contacts
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EXAMPLE OF XML FOR TEXTUAL DOCUMENT
TO REPRESENT A DATABASE

« <pname_record> Raj] Kamal <address>
ABC Street, .... </address> <telnumber>

90876543210 </telnumber>
</name_record>
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XML DOCUMENT MAKING NON-TEXTUAL
USE OF TEXT— command

« Atag can represent a command

* For processing the data using the
command name within the pair of start
and end tags in the document text

« Atag along with its attributes can specify
the command, source file(s), and data to
process the command
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EXAMPLE OF TAGS: COMMAND, COMMAND
REFERENCE AND MESSAGE REFERENCE

e <Cmd>Alert</Cmd>
<CmdRef>1</CmdRef>
<MsgRef>1</MsgRef>

 When data Is modified (for example, new
email or newly downloaded music file) at
the server (PC or remote mail server),
the server alerts the client using
message in XML
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EXAMPLE— <CMD>ALERT</CMD>
<CMDREF> 1</CMDREF> <MSGREF> 1 </MSGREF>

« Command— Alert (means a server- or
client-initiated notification)

« A number within CmdRef refers to a
notification

* |n place of transmitting full text of the
server-notification for alerting the client,
only a number Is sent
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EXAMPLE— <CMD>ALERT</CMD>
<CMDREF> 1</CMDREF> <MSGREF> 1 </MSGREF>

 The client at the other end interprets the
notification from the referred number

e Command refers to a command referred
by 1 within <CmdRef> and </CmdRef>

 Server message which is used to alert is
identified by 1 as there Is reference to 1
within the start and end tags <MsgRef>
and </MsgRef>
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SMIL SAMPLE CODE 9.5—<AUDIO ID = “MY_ID”
SRC = “MYAUDIO.WAV” BEGIN = “0S” DUR =

“108”/>

 The tag and attributes together represent
the system behaviour
« Command is audio

« Attribute id specifies the user id is my _id
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SMIL SAMPLE CODE 9.5—<AUDIO ID = “MY_ID”
SRC = “MYAUDIO.WAV” BEGIN = “0S” DUR =

“108”/>

« Attribute src specifies the source file,
myaudio.wav

« Attribute begin specifies 0s time for start
of playing the audio file
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SMIL SAMPLE CODE 9.5—<AUDIO ID = “MY_ID”
SRC = “MYAUDIO.WAV” BEGIN = “0S” DUR =

“108”/>

« Attribute dur specifies 10 s time for
duration of playing the audio file,

« Command is to play a .wav file
“myaudio.wav” and begins it from 0
second mark for a duration of 10
seconds
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DOCUMENT TYPE DEFINTIONS (DTDSs)
FILE OR WITHIN THE DOCUMENT

* Gives the specification of the role of text
elements in a model document

« Specifies the attributes associated with an
element as well as their valid values

« An external DTD document has file
extension .dtd
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FUNCTIONS OF DTD

* To enable validation of a document

* To specify whic
be used for aut

» To specify whic
handle

n document structures can
noring of the document

N structures a parser must
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PARSER

« A parser first validates an XML document
and then handles the specified document
structures

* Needs the DTDs for validation of the
document
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VALIDATION

* Investigating—

() whether the document contains a root

e

(i) W

ement with the same name as of DTD

nether it contains the header

information for the version, encoding,
and reference to other files
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VALIDATION

(1) whether it contains the DTD with
declaration of the markups in the
document or in a linked external DTD
document
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PARSERS

kXML parser Is a parser which parses
XML document using J2ME and KVM
(Kilo-byte virtual machine) in mobile
devices

 .NET XML parsers in Microsoft Windows
Mobile- and Windows CE-based devices

* WAP 1.x supports XML parser

* Enables processing of WML (wireless
markup language)
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TwO MODELS OF AN XML
DOCUMENT

* One model is called SAX (simple API for
XML) model

« Other DOM (document object model)
» Two types of parsers
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SAX (siIMPLE API FOR XML)

 Each set of elements within the tags Is
Independent and need not be considered
as in a tree-like structure
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SAX MODEL APIs

SAX provides the API a serial access
and event-driven mechanism for reading
and parsing data from an XML document
SAX model document such that its
parser can generate the series of events
which are created as processing
proceeds from beginning to end
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EXAMPLE OF XML FILE CONTACTS.XML
HAVING MANY CONTACTS

« Application needs to dial a contact with
name record Raj] Kamal and dial the

-

corresponding telnumber

© Oxford University Press 2018. All rights reserved.



EXAMPLE OF SAX MODEL OF AN XML

DOCUMENT CORRESPONDING TO

<Contacts>

<Alinaves fixat character = “0%

Chnarm secord> Oxford Univaeszaity Fress </hare recocd>
<pddress> Great Clarendon Streest Oxford OXZ2 6DF </address>

<telouzber> 441065 5567467 </telnumber>
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EXAMPLE OF SAX MODEL OF AN XML

DOCUMENT CORRESPONDING TO

</ARlinazma>

<Allsevaeas firat character = “R»

<hane record>

Raj Xaral </name record>
<addresa> ABC street, ..., </address:
<telnpzber> MT6542:0 </teoloushber>

</nampe xeoord>

</AlLlnaves>

» L/Comtacea>
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EXAMPLE OF PARSER FOR SAX
MODEL CONTACTS

.mﬁu“!]

From begn seraly Parse name

nampe record,

Genecale even Enane record

Parse nane telnurber,

Cenerate cvent telnunber to end
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EXAMPLE

Demonstrates a SAX parser of XML
document and an alternative
arrangement of elements for each
contact in the Contacts which helps in
fast processing by the parser
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SAX PARSER

Generates an event on name_record as
It parses through the record and on event
accepts the value ‘Raj Kamal’

Then it generates another event on
telnumber as it parses through the
document and on event accepts the
value ‘9876543210
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ADVANTAGES OF XML SAX PARSER

* Entire document need not be first parsed
thoroughly

« All the needed data need not be
extracted
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DOCUMENT OBJECT MODEL (DOM)

* In which each set of elements Is
dependent and derives from a root

element
« Whole document forms a tree-like

structure
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DOM MODEL OF AN XML DOCUMENT
CORRESPONDING TO CONTACTS

<Contacta>

<Allnaves firat character = “0%

<narm record count = “22% QOxfazd Unlversity Preas

<pddress> Great Clarendon Street Oxford OX2 6DF </address>

<telouzber> 4451865 5567467 </telnurmber>




DOM MODEL OF AN XML DOCUMENT
CORRESPONDING TO CONTACTS

</name_record>

</Allinszmx>

<Allnares firat charsctur = *X%

<name_record count = “32%> >

Raj Xaral </namo_reocord>
<address> ABRC street, </address>

<telruzber> MT654210 </telnunber>

</AlLinames>




PARSING OF DOM MODEL

DOCUMENT CONTACTS

pre—

From bogn Parse 10 end and creals strocturead
hash-tables with six ways & erarchicsl leves
[Allnayas, [ilrul chazacter,
Nade rwcord, count, acdress,

telnusber] . EXUmct the required inlormaton
from the say valuas in he tabes.
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DOM MODEL DOCUMENT
HIERARCHICALLY ARRANGED

 The whole document must be parsed
initially to create a hash table of keys and
corresponding values for each key
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ADVANTAGE OF DOM

The structure is well-defined and thus
same parser can be used for parsing all
XML documents

Later the Interpreter or processing
program is able to extract the desired
iInformation by simply using the keys
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DISADVANTAGE OF DOM

In an intermittently connected wireless
environment or in case of a long
document with many levels of hierarchy,
it could take a long time before whole
document is received at the parsing end
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EXAMPLE OF THE APPLICATIONS

1. Create ascending or descending order
tabular data as per selection by the user

2. Count the number of contacts

3. Display the desired contact using
appropriate GUI by deploying up-down
menu keys in the keypad
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USE OF PARSED INFORAMTION AND
DATA BY AN APPLICATION

 Extracted output Iinforamtion and data
from the parser further processing using
a programming language

« The parsed data Interprets at the

application
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XML TEXTUAL DOCUMENT FOR PLATFORM-
INDEPENDENT APPLICATION DATA

1. Database
2. Data objects for synchronization, device

configuration, user interface
3. Forms for processing of data at the

server
4. Web applications at the server

5. Web services
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XML TEXTUAL DOCUMENT FOR PLATFORM-~
INDEPENDENT APPLICATION DATA

6. Representing behaviour of or action by a
tag and its attributes

/. An integrator of two diverse platforms for
running an application

8. As a client application when sending a
request to server for data or result of
executing a method (routine) or search of
database record at the associated
backend server

9. Used by server to push the data to
devices
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XML

10.Used by WAP protocol for presentation
of data to client using an XML browser

11.For multimodal user interfaces.

12.Internally for specifying the information in
an application or framework
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XML

13.Used by HTML browser after translating
XML information into HTML information
using a technology called XSLT
(extensible style-sheet language
transformation)

14. XHTML-MP format of XML used as
HTML web pages with portability and
extensibility in mobile devices
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USE OF METADATA AT THE XML
DOCUMENT

* To represent the relationships among the
data in the document

« To describe the structure and workable
methods to facilitate an organized use of
iInformation

* To describe the method for manage that
iInformation
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USE THE METADATA IN XML DOCUMENT
BY AN APPLICATION

 To speed up and enrich searching for the
resources

* Organising the information and
managing the data
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SUMMARY

Extensible markup language
XML document— a text with the tags
Attributes In the tag

XML tag In the document specifies the
meaning of the text encapsulated within
the start and corresponding end tag

XML Not only encapsulates the data and
metadata but can represent a behaviour
or set of actions or database records ...
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SUMMARY

Data type definition DTD internal or In
separate file

Parser for parsing XML document before
running an application

Two models of documents— SAX and
DOM
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SUMMARY

 Each set of elements within the tags Is
Independent and need not be considered
as in a tree-like structure
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SUMMARY

SAX provides the API a serial access for
reading and parsing data

SAX model document such that its
parser can generate the series of events
Entire document need not be first parsed
thoroughly
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e SUMMARY

DOM model
Hierarchical structure

Entire document parsed first and then
parsing creates hash table of keys and
corresponding values for each key

XML document data after parsing used In
number of applications and databases

Metadata also used in the applications
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End of Lesson 02
XML
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