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V Delivering Mobile :
Content to Mobile Device_s

» When building mobile Web applications, ho
to be delivered to mobile devices is importa

» Four potential approaches

No changes to Web Remove ext]
content formatting

Apply cascading Build cus
Style Sheet mobile cc

L




NUC7  Delivering Mobile Content:
\ No Changes to Web Content

e This approach does not require any changes to be made
to regular Web content

* A mobile browser (or ) optimizes Web
content to properly be displayed on mobile devices
— Web content is by the mobile browser
(SSR) and

(MSR) introduced by Opera Software: render
regular Web pages to properly fit on small screens
(mobile phones) and medium-sized screens (PDAS)



Delivering Mobile - *as
Remove Extra Formatting

 This approach does not require any changes
done to the original design of the content

e Remove any formatting that may consume to
memory on the device (i.e. table formatting,
background images, etc.)

— Faster loading of content
— Less bandwidth

L




V Apply Cascading Style Sheet(Cs

« CSSis powerful language for attaching style t
documents

— It works with HTML to define how content
« This approach requires a specific CSS for mc

e The style sheet is designed to optimize cont
mobile devices

— I.e. optimized formatting




Delivering Mobile Conte
Build Custom Mobile Content

« This approach requires the development of cust
content

e Create a mobile version of the content to be d|
properly on mobile devices

— Reguires testing of content on as many mc
as possible,

— Maintaining different content versions of an app
may become time consuming ‘




Summary

Delivering Mobile Conte

Approach

Content is controlled by

No Changes to Web Content

Mobile device (via micro

Remove Extra Formatting

Mobile device (via mic

Apply Cascading Style Sheet (CSS)

Content author

Build Custom Mobile Content

Content author




Understanding Wireles s
Markup Language (WML)

e WML replaced HDML

— HDML was intended to display Web content for
computers, smartphones, etc.

— HDML was introduced in 1996 by Unwired Plan
Openwave)

« WML pages have the extension * WML
« WML pages are called DECKS

« They are constructed as a set of CARDS, related to ea '
with links

« WML page must have at least one CARD




Understanding the W
(continued)

« When a WML page is accessed from 3
phone, all the cards in the page are ©
from the WAP server

« Navigation between the cards iIs do
phone computer - inside the phone
extra access trips to the server

h




Common WML

» Deck/Card Elements
Wml card template head access

» Event Elements
Do ontimer onenterforward
onenterbackward onpick onevent

» Tasks
Go prev refresh noop

» Variables
Setvar

» User input |
Input select option optgroup fieldset

> Anchors, Images, and Timers :
a anchor img timer

» Text Formatting

L br P table tr td
EE——
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V WML Example 1: Ove

<?xml version="1.0"7>

<IDOCTYPE html PUBLIC '-//WAPFORUM/Z/DT
2.0//EN"

“http://www._wapforum.org/dtd/wmi20.dtd

<wml|>

<card title="“ Example">

<p> This is a paragraph </p>

<p> This is another<br/>with a line break </p>
</card>

</wml>




A
\(\ WML Example 2: Timer

<?xXml version="1.0""?7>

<IDOCTYPE html PUBLIC *

//WAPFORUM//DTD WML 2.0//EN™
“http://www.wapforum.org/dtd/w

mi20.dtd" >

<wml|>

<card ontimer="test.wml|">
<timer value="30"/>
<p>Some Message</p>

</card>

</wml>

A WML card can be set up to use the timer
function of WML. The time unit of the timer
is 1/10 of a second.

The example below will display a message
for 3 seconds, and then take you to the file
"test.wml":




Building WML Documents

e There are several tools that can be used to cre
— Nokia Mobile Internet Toolkit
— Openwave Mobile SDK

— Microsoft Mobile Internet Toolkit with Micro
Framework

 Building mobile Web applications is not tied
WML

« New challenging models challenge the future of
— Example: J2ME, XHTML Basic




Creating WML using
Openwave SDK 5.1 Example

e Click on File > New = WML File

Mew

File tupe:

T&] =HTHL Fils
B ML Fil

Dezcription

Creates a “wirelezs Markup Language template file based
ot the WAL 1.3 Openwave DTD.

&) wMLScript File
& OUILJSP File
& HTML File Wersion:
% el [WML13DTD B
ﬁ ECkASzript File ; _
&) TextFile File name:
I'W'MLE wample
Location:
| - MyFirstiashdL Browse... |

0k, I Cancel | Help |




 Enter the following WML code

Creating WML using
Openwave SDK 5.1 (continuec

PYEm]l version="1.0"7:

wml >

Cooardr

IDOCTYPE wml FUBLIC "—--QOPEHWAVE COM<~DTD WHL 1. 3--EH"
'http: ~wwww . openwvave . con-"dtd-wmll3 dtd" >

¢oard id="HvFirstWHLEzamnple" title="HwWHL":
<prWelcome to my First WHL Example<-p:

sl > <«— Notation for writing comments

e |n the Address field, enter the
location of the WML file

— Example:

C:\MyFirstWML\WMLExample.wml

'E?;ﬁ,l]penwavESDK.wsp - Dpenwavye SDK 5.1 - [WMLExample.swmil]

File Edit Wiew Tools Simulator Window Help

lasEas|rur (o svnBle|o||vEE 0@

[E—
—

ﬁddr633| Fille: 12 fMyFir sEAML PWMLE scarnple vl

=9

¢tEm]l wersion="1.0"7Y:

< 1 DOCTYPE wml PUBLIC "—~~0PEHWAVE COM-~DTD WHL 1. 3--EN" “http: - wwv. openwvave




Creating WML using —
Openwave SDK 5.1 (continue

e Openwave Emulator used to display Example 1

You may change the emulator device by clicki
Simulator = Select Device - (i.e. Siemens S4




B
V WML Cards Example

* Inthis example, three cards are

used
Canada :
Ontario
Ontario Toronto
Quebec Mississauga
British Columbia Milton
Nova Scotia Kitchener Toronto
Manitoba \évjéf;'r?o -
opu ation
Alberta . Burlington
Ngw Brunswick London Time Zone
Prince Edward Island ——» | Oakville '
Newfoundland and Labrador Niagara Falls Area Code
Saskatchewan Ottawa
Northwest Territories Oshawa
Brampton
Yukon Kingston
Nunavut Hamilton




y WML Cards Example (conti

TEml wersion="1.0"7:

IDOCTYPE wml PUBLIC "—<OFPEHWAVE  COM-~DTD WML 1.3<-EN"
"http: ~«wyw. openwvave . con-dtd-wmll3 dtd" >

| — Canadian Provinces and Territories Main Scresn —:
wml
card id="main" title="Provinces and Territories" ——:
Lp
¢a href="#cardon" :Ontario<- a:
LoD
<prijusbecs-p:
{p:British Columbia<sp:
{p:Howa Scotia<-p>
{prManitoba<-p:
(pralberta<-p>
¢prHew Brunswicl<-p:
<prPrince Edward Island<-p:
{prHewtoundland and Labrador<- p:
{prSaskatchewan< . ps
{prHorthwe=st Territories<-p>
(priulkon<spr
¢prHunavut<-pr
Soard:
Swml s

Openwave 6.0 #

-@DPEH'.'.-}\'.'E . 7, I
| ® |Provinces and

| Ontario

| Quebec
British Columbia
Mova Scotia




Using <a> to link the first two cards

together

TEml version="1.0"7:
IDOCTYFE wml FUBLIC "—~-OPENWAVE.COM~~DTD WHL 1.3--EH"
'http: ~~wwyw. openwave. con-dtd-wmll3 . dtd"
|—— Canadian Provinces and Territories Main Screen ——3
wnl »
card id="main" title="Provinces and Territories" ——:
spr
¢a href="#cardon” :Ontarioc<- a:
g
{prQuebec< pr
{pr*British Columbia<-p:>
{prHova Scotia<-pr
{prHanitoba< o>
<pralbertacsp:
<prHew Brunswicl<-p:>
{pr*Prince Edward Island<- p>
<prHevfoundland and Labrador<-p:
{prSaskatchewan<~p:
{pr:Horthwest Territories< p:
cpriukon< pr
<prHunawvut < p>
soard
l— Hajor Cities in Ontarioc Scresn —:>
card id="cardon" title="Hajor Cities in Ontario" ——:
<prTorontod-p>
(prHis=iszauga< pr
prHilton<- pr
<prEitchener<- p»
(p:Waterloo p>
(prGuelph< pr
¢prBurlington<-p>
<prLondon< - pr
{prQakvilled p>
<prNiagara Falls<-p>»
(p:Ottawa< pr
{prOzhawa< pr
{prBrampton<-p>
‘prEKing=ton<-p>
{prHamilton<-p>
scard:
Saml

Openwave 6.0 ]

- lJ OPENWAVE '
- ]

| ® |Provinces and

Cuehec
British Columbia
MNova Scotia
hanitoba

|| Toronto

Openwave 6.0 A

_® |Major Cities in

Mizssissauga
iltan
Kitchener
YWaterloo

|

D agd

-y




third cards together

YEml wersion="1.0"7:

IDOCTYPE wml FUBLIC "—~~0OFPENWAVE COM-~DTD WHL 1. 3-~EH"
"http:wwww. opehwave . con-dtd-wmll3d 4dtd" >

| — Canadian Provinces and Territories Main Screen ——>
wml >

card id="main" title="FProvinces and Territories" ——=>

soard

<l—— Major Cities in Ontario Scresn ——>
¢card id="cardon" title="Major Cities in Ontaric” ——:
<p¥
<a href="#cardtoronto” »Toronto: a:x
<SP
(prMi=sis=zauga ps
<prMilton<-p>»
<p:Kitchener< p»
<p:Waterloo: p»
<prGuelphs-pr
<prBurlington<-p>
<p:London< - pr
cprlakville< p»
<p:Niagara Fall=s<(-p>»
<prlttavas-pr
<prUzhavac pr
<p:Brampton<-p»
cprEKingston< p:
<prHamilton< p:
¢soards
¢l— Information about Toronto Screen ——:»
¢card id="cardtoronto" title="Information about Toronto' ——3
<p:Population: 2, 503,281< p>
<p:Time Zone: EST<-p>»
<prhrea Code: 416 or 647 p>»
coocard:

cowml s

Using <a>to link the second and

Dpenwave 6.0 |

_® |Pravinces and

British Colurnbia
Mova Scotia

Openwave 6.0 |

|| Taronto
Mississauga

& [Wiajar Cities in

Openwave 6.0 E

_® |Informatinn ahaut
|| Population: 2,503 281

|| Time Zone: EST
Area Code: 416 or 647




V WML Tables Example

Dpenwave 6.0 |
Teml versicn="1.0" ¢ _® |CD Table
IDOCTYPE wml PUELIC "—~~0OPENWAVE COM~--DTD WML 1.3-~-ENH" | Title Artist Price
"http: < “www. openwave. con-dtd-wmll3 dtd": | abed cdeasdasf§l 00
wml »
card title="CD Table":
D
<table column=s="3">»
{hrs
ctd:Titles td: — oamid

ctdrArtist<stds
ctd»Price« - td:
LT v al)
< table:
g n )
Soard:
Stwml o




< YEnl wversion="1.0"7:

< IDOCTYPE wml PUBLIC "—-/O0OFENWAVE COM~-~DTD WHL 1.3-<EH"
"http:~«wyw. openwave . con-dtd-wmll3 dtd":

cwml oy
<card title="Personal Info":
Lp
¢table column=="3":
<Ltr>
¢td:First Hame<- td:
<tdr<input name="fname" =ize="L"r{ td:
LR v o)
<t
¢td:La=st Hame<-td:
¢tdr»<input name="fname" =ize="L"-r<std:
LR v o)
st
<tdrhge<std:
¢tdr¢input name="age" =ize="L"-:{otd:
LA s ol
£ table:
g n i
< Soards

Es vy

Openwave 6.0 s




r
V WML Variables

« WML does not support user input

— Developers must use other scripting langu
WMLScript) to manipulate data (i.e. user in

e When a user switches from card to card in a
need to store data in variables. WML variabl
sensitive.

 Specify a Variable with the setvar Commant

« The following example will create a varia
named 1 with a value of 500:

<setvar name="1" value="500"/>




V WML Variables Example

£PEml wversion="1.0"7:

< IDOCTYPE wml FUBLIC "—»»OPEHWAVE . COM~-~DTD WML 1.3--EHN Openviaves0 ]
"http: < www. openwvave . comndtd<wmll3 dtd" » '
fuml o
¢card id="cardl":

LD

¢zelect title="Tutorial Hame" name="tutorial":
soption waluse="HTHL" :HTHL Tutorial<-option:
coption wvalue="HXHL" »¥{HML Tutorial<-option:

{s/zelect

¢do type="accept" label="Answer":
£go href="#card:s" >

¢odos

oD

< sSoard:

{card id="cardi" title="Selected Tutorial":
LD
You =elected: S{tutorial)
oD
LScards
LA5gml oy




- l'E:"'_"PEH'.-‘.-}:-_'E . foi

SMRHTRL Tutarial
| 2 ¥ML Tutorial

The <do> element:
<do> ... </do>

The first card has a <do> element that defines an
event to be triggered.

The type="accept" attribute of the <do> element
causes the

label="Answer" to be displayed in the lower left

corner of the display.

| You selected: HTMIL

WML Variables Examp
(continued)

_® |Selected Tutarial

- (5 openwave
-

_® |Selected Tutarial

| You selected: XML




- ;
V WML Options Group

&
<iEml wersion='1l.0"7: | Selected Tutaorial
¢ |DOCTYPE wml FUBLIC "—<»QFEHWAVE  COM~~DTD WML 1. 3--EH" | .
"http: - ~wyyw . openwave . con-dtd-wmlls. dtd" | HTMLAML
cuml
¢card id="cardl" title="Online Tutorials":
cp

¢zelect namse="tutorial" nultiple="trus":
¢optgroup title="Tutorials":
¢option waluse="HTHL":HTHML Tutorial<-option:
¢option walus="XML" XML Tutorial<{-optiocn:
<soptgroup s
‘rzalect s
<do type="accept" label="Sslect":
<go href="#tutorial=s"
<odos
LADe
<szard:

| & |Online Tutorials

| HTML Tutorial
| B L Tutarial

¢card id="tutorials":

¢praelected Tutorial <brs:S{tutorialli<- p:
<Soard
<oml
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XHTML Basic

designed for mobile devices
Introduced by the W3C

Using XHTML Basic, one does not have to create
multiple version of a mobile Web application

Mobile Web application developed using XHTML can be
viewed by regular browsers (i.e. Internet Explorer) or
microbrowsers

Reduces amount of time needed to build a mobile Web
application (only have to maintain a single version)



Supported HTML
Elements by XHTML Basic

Structure body, head, html, title

Text

abbr,acronym,address,blockquote,br,cite,co
dfn,div,em,h1,h2,h3,h4,
h5,h6,kbd, pn,pre,g,samp,span,string

Hypertext a
List dl,dt,dd,ul,li
Forms form,input,label,select,option,textar

Tables caption,table,td,tr,th
Image img

Object object,param

Meta Info meta

Link link

l Base base




B -

V Valid XHTML Basic

e XHTML documents must

— Contain valid DOCTYPE definition (DT
— Have aroot element must be him!

— Have aroot element must contain X
default namespace

h




XHTML Basic Example

£7um]l wersion="1.0"":
< DOCTYPE html PUBLIC "—»»WaC-s~DTD XHTHML 1.0 Strict-~EN"
"http:<swuw w3 org-TE-xhtmnll -DTDszhtmll-=trict . dtd":

¢l—— XHTHL 1.0 Strict file created by the Openwave SDE ——:
¢html =Emln=="http: “wyw. w3 org-199% =zhtnl" =nl:lang="en":
theads<title:XHTHL Ba=ic Example<-title:<-head:
< body
<prielcomne to my first XHTHL Basic Example< p:

o html

£ <hody

/2 ¥HTML Basic Example - Windows Internet Explorer =1l x|

w - IE Py Fir st MLYHTMLB asic. bl = E] |Google £
P R @@ WHTML Basic Example | | J 0 - B - o= v hPage v (O Toos » 7

Welcome to my first XHTML Basic Example

Ef

Clone l_l_l_l_l_l_l 9 My Computer | Q 100%: -

_® [MHTML Basic

| YWelcome to my first
| XHTML Basic Example




V XHTML Basic
Supported Features

« XHTML Basic does not support WMLScript

— One has to manually call a WML file that
contains a WML Script

« XHTML supports the use of Cascading Sty
Sheets (CSS)

— CSS are used to apply common formatting




XHTML Mobile Profile

« eXtensible HyperText Markup Language Mobi
(XHTML MP) is :

— a subset of XHTML

— simply XHTML Basic plus additional el
attributes from the XHTML full version

e The current version of XHTML MP is 1.2

h




Understanding XHTM
Document Structure

« Each markup document contains a DTD

— A Document Type Definition specifies the s
(grammatical structure) of a markup docume

e XHTML MP is XML-based, which means
— DOCTYPE must be defined,
— Documents must be well formed
— All tags are case sensitive,
— All tags must be properly closed,
— Elements must be properly nested,
— Elements and attributes must be in lowercase
— Attributes must be enclosed in gquotes,
— All attributes must have values,




WA Supported HTML Elementsiin
\ XHTML MP

— For example:
« The concept of decks and cards Is not present

 Unlike WML, XHTML-MP does not support client-side
variables

e Using XHTML-MP, one must submit a form using a
submit button. Using WML, it is possible to submit a
form using a link.

e Unlike WML, XHTML-MP does not support timers



Some Common XHTN
Syntax Errors

e Nested elements
— Incorrect
<p><b>Welcome to XHTML MP <i>good</b>.</i></p>

— Correct
<p><b>Welcome to XHTML MP <i>good</i>.</b></p>

o Attributes must be enclosed in quotes
— Incorrect
<div align=center>Welcome to XHTML MP</div>

— Correct
<div align="center”>Welcome to XHTML MP</div>




NJ{/ Some Common XHTML MR
\ Syntax Errors (continued)

— Incorrect
<select>
<option value="0" selected>No</option>
<option value="1">Yes</option>
<select>
— Correct
<select>
<option value="0" selected="selected”>No</option>
<option value="1">Yes</option>
<select>
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Structure
Text

Presentation
Style Sheet
Hypertext
List

Basic Forms

Basic Tables
Image
Object

Meta Info.
Link

Base

Supported HTML Element:
by XHTML MP

body, head, html, title

abbr, acronym, address, blockquote, br, cite, cc
em,h1, h2, h3, h4, h5, h6, kbd, p, pre, q, samp,
var

b, big, hr, i, small

style element and style attribute

a

dl, dt, dd, ol, ul, i

form, input, label, select, option, textarea,

caption, table, td, th, tr
img

object, param

meta

link

base




V Be Prepared

Have an Internet Information Services (lIS) |
and ready to use

Have Adobe ColdFusion MX or 8 installed
to use

— IS should support ColdFusion (i.e.

Microsoft Visual Studio (2005 or 2008) install

l r




V Prepare BlackBerry Environ

« Download
— BlackBerry® Device Simulators v4.6.0.150 (

« Download file into a local folder (i.e.
C:\BlackBerry\Simulators\9000)

« Download
— BlackBerry® Email and MDS Services Simulato

Package v4.1.2 (Bundle 17)

« Download file into a local folder (i.e.
C:\BlackBerry\MDS




\t\ Steps for running Mobile Web
\ Applications on BlackBerry Simulators

— Run MDS Services

e Click on Start > Research In Motion = BlackBerry
Email and MDS Services Simulators 4.1.2 = MDS

— Run the BlackBerry Device Simulator v4.6.0.150

 Go to C:\BlackBerry\Simulators\9000\ and run
9000.bat

=



/\ Steps for running Mobile Web
\ Applications on BlackBerry Simulators

ct 4, 2008 6:22:48 PM org.apache.catalina.core.fApplicationContext

INFO: AdministrationController (Status):init
Oct 4, 2008 6:22:48 PM org.apache.catalina.core.fipplicationContext log

INFO: C:“Program Files\Research In Motion:BlackBerry Email and MDE Services Sinu
lators 4.1.4\MDS
Oct 4, 2008 6:22:48 PM org.apache.catalina. cnre ﬂpp11cat10nContext log

INFO: AdministrationController (Statistics):
Oct 4, 2008 6:22:48 PH org.apache.catalina. cnre ﬂpp11cat10nContext log

INFO: G:“Program Files“Research In Motion“BlackBerry Email and MDS Services Sinu
lators 4.1.4\MDS
Oct 4, 2008 6:22:48 PH org.apache.coyote.httpll .HttpliBaseFrotocol init

INFO: Initializing Coyote HITP-r1.1 on http—8688

Oct 4, 2008 6:22:48 PM org.apache_coyote. httpll HttpliBaseProtocol stawt

INFO: Starting Couote HTTP-1.1 on http—8888

{2088 -18— 84 18:22:48.885 EDT>:[391:<{MDS-CS_MDS>:{DEBUG>:{LAYER = SCM, Web Server|
Started

<2008-18- 84 18:22:52.963 EDT>:[481:<MDS-CS_MDS>:<{DEBUG>:<LAYER = SCHM, EUENT = Ex|
pire records from device storage that are expired or older than B hours; B
<{2098-18-P4 18:22:52_963 EDT>:[411:{MDS-CS_MDS>:{DEBUG>:<{LAYER = SCM. EUENT Ex|
pire records process ended; B>

<2008-18-84 18:22:52.963 EDT>:[421:{MDS-CS_MDS>:<DEBUG>:<{LAYER = SCHM, EVENT Thi
e puczh seryice iz veady to receive requestsl

<2088-18-84 18:22:52.963 EDT>:[431:<{MDS-CS_MDS>:<DEBUG>:<LAYER = SCM, EVENT Ad
min. Task- pending push messages>

|8 BlackBerry 9000 Siulbat =100 %
Ele o Yiew Smulste Jooks Help
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BlackBerry Devi
Characteristic

b
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BlackBerry Browser

First generation

Supports simple Web page
presentations and wireless-
specific content,

Provides limited JavaScript, and
CSS support

Second generation

Introduced a new rendering
agent and JavaScript engine for
greater support of Web
standards,

Supports HTML 4.01, CSS 2.1,
and DOM Level 2

Ability to render most existing
Web content




Trackball

Most BlackBerry devices have a
trackball

Trackballs are used to control the
navigation (i.e. similar to a mouse)

BlackBerry devices with a trackball
also include a Menu key to the left
of the trackball

Older BlackBerry devices use a
Trackwheel for control the
navigation




v Touch Screen

BlackBerry devices with SurePress touch
screen, users are able to use their fingers to
Interact with applications on the device

Picture is a courtesy of GSM MAG




V Keyboard

F

« Keyboards are used to type text

 BlackBerry users can use keyboards to ¢
around a screen (i.e. map)

« Two types of keyboards: QWERTY or |




Keyboard (continued)

e QWERTY keyboard: similar to PC
keyboards

« SureType: Integrates a traditional
phone keypad and a familiar
QWERTY-style keyboard

— SureType technology has the
ability to predict words as
users type

~ Escape key
End/Power key

Menu key —

Send key — =8
— Speakerphone key

Trackball — gl o N Backspace/Delete key
Shift key

~— Enter key




MDS Connection Service

* Designed to provide users with secure acce
organization’s intranets and access to the |

* Itis acomponent of the BlackBerry Enterpr
(BES) that exists on the organization’s net\
a firewall

It acts as a proxy for the BlackBerry bro
makes requests on behalf of the browser.

It also optimizes the response to enhance ne
efficiency and display on smaller screens

h




V MDS Connection Servic
Security

e To access a Web page, MDS Connection Se
a connection to the Internet from within an
organization

e MDS Connection Service can use SSL an
protocols to encrypt communication ove
between BES and Web servers

— Supports Triple DES

h




 Wireless service providers can use the Bla

Internet Service Browsing

Internet Service Browsing to offer BlackBer
users access to the Internet without using

It acts as a proxy for the browser and m
behalf of the BlackBerry browser

It optimizes content in the response for impr
efficiency and the display on smaller screen

I P




Internet Service Browsit
Security

|t does not support Triple DES

e Itis not designed to access intranets that
by firewalls

e |t allows users to access secure sites

e Supports SSL and TLS

b




