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Overview

This document gives devel opers who are writing content and applications a
comprehensive guideline for devel oping highly usable applications that run on Openwave
Mobile Browser, WAP Edition, 5.0 graphical browsers. Applications that are written to
take advantage of the graphical Mobile Browser elementswill not run on other browsersin
the market; therefore it is necessary to develop or maintain applications for the Openwave
Mobile Browser, 4.x and other nongraphical browsers. This document considers various
situations and possibilities, offers the most usable solutions, and provides sample code.

Organization

This document begins by outlining some usability philosophies and then gives detailed
guidelines on navigation, selection lists, text display, forms, alerts, and many more topics.
Recommendations that are specific to the graphical Mobile Browser are preceded by
“(GUI)”

This guide also has three appendixes:

* Appendix A, “Identifying the Browser,” describes how to distinguish between various
browsers.

* Appendix B, “Summary of Graphical Mobile Browser Elements and Attributes,” isa
reference table of the new graphical Mobile Browser attributes and elements, along
with tips on when and how to use them.

¢ Appendix C, “Sample Application,” provides a sample application, a design review
and summary, and a technical summary. The specific content of the sample
application may not apply to all environments. The sample does not specify how
applications should work; it simply illustrates good design practices.

Theinformation in this document is derived from usability tests, knowledge of the
capability of the WML, and testing applications on avariety of phone models and SDKs.
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Differences Between Text-Based and Graphical Browsers

Differences Between Text-Based and Graphical Browsers

There are two versions of the Openwave Mobile Browser, 5.0: agraphical browser and a
text-based browser. Both browsers are WA P June 2000 (WAP 1.2.1) compliant; however,
the graphical browser has additional featuresthat you can use to improve the look and feel
of your application. The graphical Mobile Browser offers improved support for the
following user interface features:

¢ Titles
* Forms
* Tables
* Multiple-selection lists
The following features have been added to the browser to enhance the user experience:
¢ Buttons
* Text boxes
* Radio buttons
* Pop-up menus
* Pop-up menu from the secondary softkey
* Horizontal rules

Many Openwave licensees are working on devel oping handsets with the GUI browser.
However, many handsets in the market still have the text-based browser. Therefore, to
ensure usable applications, you must still write and maintain applications for those
browsers. An application that is written for the 4.x browser will still run on both versions
of the 5.0 browser. However, there are some additions and changes that you can make to
enhance usability for the 5.0 graphical browser. This document focuses on designing and
writing applications specifically for the 5.0 graphical browser and provides information
about when and how to implement the new features. For information about the 5.0 text-
based browser, refer to the Openwave WML Application Syle Guide, available at
http://devel oper. openwave. com support/techlib. ht M #styl egui des
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Overview 1

Differences Between Text-Based and Graphical Browsers

Table 1-1. New graphical Mobile Browser elements

Element/Attribute

How to use

What to avoid

Card titles Limit titlesto 15 characters. Do not maketitleslonger than 15 characters
because they may be truncated on some
devices, causing the title to be confusing or
ineffective.

Tables Use tables to present columnar data and to Do not use so many columns that the data

align columns of text. wraps past oneline.

Buttons Place buttons at the end of a card to complete Do not use abutton in the middle of the card

an action and take the user to another URL. to submit the contents of aform and access

Use buttonsin the beginning or middleof a  another URL.

card only to allow userstofill inor select data  Avoid icons on buttons except in certain

to be used in the originating card. cases, such asusing acalendar iconto access
acalendar.

Text boxes Use growing text boxesinstead of fixed-size Do not start a card with an input field

text boxesif theinformationislikely toexceed followed by a selection list.
oneline.
Use growing text box_&e it th_e Sizeoramount b ot hide entered text by limiting the size
of datato be entered is not fixed. of the text box.
Use fixed-size text boxesif themaxl ength b not define the size attribuite greater than
atribute restricts the length of thefieldto 12 54
characters or fewer. '
Radio buttons Usein formsto replace selection list items. Do not define more radio buttons than will

Limit the number of radio buttonsto 4 or
fewer.

fit on one display (approximately 4 radio
buttons).

Multiple-selection
lists

Useto allow usersto select multiple items.
Use to turn a setting on or off in aform

Try not to define more than 9itemsina
multiple-selection list.

Pop-up menus

Usein formsinstead of a selection list.

When it makes sense, set the default selection
to the one most likely to be chosen.

Do not define more than 9 itemsin a pop-up
list unlessitisalist of known items, such as
the 12 months of the year.

Horizontal rules

Use to add avisual break between content
regions.

Do not define the thickness of the rule to be
greater than 1 or 2 pixels.

Openwave Mobile Browser, WAP Edition 5.0
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1 Overview
Testing on SDKs

Testing on SDKs

To help with devel oping applications for the graphical Mobile Browser, you should usethe
Openwave SDK, WAP Edition, 5.0. You can download this SDK from
http://devel oper. openwave. com

In addition to testing your applications on the SDK's, you should test them on the browser
handsets to make sure that they look right and work correctly. For alist of available
devices with the graphical Mobile Browser, see the Openwave Mobile Phone Reference at
http://devel oper. openwave. com r esour ces/ phones. htm .
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Usability Design Philosophy

When building an application for a WAP browser phone in the Global System for Mobile
Communications (GSM) markets, you should keep in mind the following guidelines. The
user’s experience with an application determines whether or how often the user revisitsthe
application.

= Usability is critical.

Device constraints limit both navigation and the amount of content that a handheld
device can display. Also, users may find it difficult to enter data. Be careful to make
your application usable in this constrained environment.

= Minimize or avoid text entry.

Entering text on the phone keypad istedious. Try to use aternative methods, such as
storing previously entered text or data, personalization, and selection lists.

= Most devices are phones first.

Most devices on the market today have added the browser as an afterthought. Neither
the hardware nor the user interface reflects up-front planning for the browser. Some
features may be more difficult to use on one phone than on another.

= Mobile handsets are used for information retrieval, not for browsing.

Users of WAP browsers do not browse the web as they do with a PC, because the
amount and nature of content is scaled down for the handheld device. Phone
applications are commonly used for quick information retrieval, not for general
browsing and research. Phone userstend to be less technical and in more of ahurry to
get to the data they want.

= A phoneis notaPC.

The phone has features that a PC does not, such as the ahility to integrate voice, data,
and alert features. It isimportant to design applications that address user interaction
models, screen size, and screen context. When designing the user interface, keep in
mind that there is greater variability among phones than among PCs.

= Time costs money.

Most circuit switch networks charge the user by the minute for browsing on the
phone. Assume that users will avoid expensive browsing sessions.

Openwave Mobile Browser, WAP Edition 5.0 Graphical Browser Application Style Guide 5



Usability Design Philosophy
Creating Usable Applications

= Most users avoid complex applications.

Applications must be well-organized with a shallow menu structure so that the user
can get to the value quickly.

Creating Usable Applications

When devel oping applications, consider the following important factors:
* Whotheuseris
¢ What problems the user istrying to solve
* How to solve those problems most efficiently

This section discusses some key principles for creating usable applications.

= Specialize your application for the different browsers.

To create a usable application, determine the type of browser that is accessing your
site. With that information, develop customized versions that increase usability by
taking advantage of unique browser features.

=  Know your customer.

Usersturn to an application to solve a problem and, in some environments, to
communicate or to be entertained. For instance, the user’s goal might be to purchase
an item or to upload and download information while in the field. Build the
application to help the user accomplish that goal. If the user’s goal isto find a stock
quote, display the quote right away. Use the quote display screen as the entry point to
any other information the user might want.

= Get to the value quickly.

Deeply embedded information can cause the user to forget the goal, become
frustrated, and avoid the application in the future. Provide commonly used options
quickly rather than requiring users to navigate deep menus.

= Limit the application to necessary functionality.

Remember that the browser does not have the display and navigation capabilities of a
PC. In addition, while browsing on the handheld device, the user wantsto find or
submit information in the shortest possible time. Scale down the application to meet
only the goals of the user, and do not include extras. Provide access to the most
commonly used features through menu choices, links, and options.

6
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Usability Design Philosophy 2
Creating Usable Applications

= Make the application easy to navigate.

Minimize the number of stepsit takes to access information. Eliminate or combine
cards if this can be done without losing important information, choices, or content.
Whenever possible, create multiple paths to access information.For example, if the
application provides weather content, allow the user to search by postal code or zip
code aswell asby city or state. In thisway, the user has the choice of entering a short
code rather than long strings, which are hard to type on the phone.

= Make the application consistent.

Consistent applications areintuitive for the user. Make the text descriptive and easy to
follow. Labels should explain the actions they cause. Order lists logically, so that
items and links are easy to find. Although images and icons help make pertinent
information stand out, be careful not to overuse them.

= Avoid text entry.

Avoid gueries that force the user to enter alphanumeric text. Use selection lists or
partial text searches to avoid or minimize text entry.

= Personalize the service according to the user.

Allow an application to retain user information to autofill persona fields. For
example, store the login, password, billing address, or other information in a cookie
or on the server where the application resides. The user can be determined by the
subscriber ID.

= Anticipate situations in which users are likely to make errors.

Make sure that the application does not allow the user to continue atask unless certain
requirements have been met. For example, if the user is entering the date, the
application should check that the date is 8 digits: 2 digits for the day, 2 for the month,
and 4 for the year.

= Localize the text according to the environment.

Make sure that the application is localized to the area where it will be used. For
example, in the United States, the term zip code is used, and in the UK and Australia,
post or postal code is used. Sometimes the wording can make or break the usability of
an application.
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Usability Design Philosophy
Testing the Design

Testing the Design

Use display templates to help design the content on each card and the navigation flow for
the application. Once the application is designed, use display templates and navigation
flow diagrams to show how it will behave on each type of browser. The templates can help
provide information on which widget to use, selection lists versus links, text lengths, and
wrapping versus scrolling text. For this document, templates restricting the lengths of the
text were used to demonstrate menus, multiple-selection lists, nonwrapping text (Times
Square text scrolling), the viewing of text and links, and entries. In designing your
application, examine every layout and display for consistency. Unnecessary differences,
such as the use of scrolling text in one screen and wrapping text in another, can confuse
the user.

The sample application diagramsin Appendix C, “ Sample Application,” demonstrate
navigation only, not other behavior. In contrast, the templates used throughout the rest of
the document demonstrate other desired application behaviors, such as wrapping text,
softkey labels, and so on.

Graphical Mobile Browser Template
To help you determine the look and feel of your design, see the following Word templ ate:
http://deno. openwave. coni st yl egui de/ v5gui

This template document provides layouts for the different content displays.

E-'| Ul Meeting i
Time (hh:mm):

| [ [am 6 ]
Recurring:

a Never

i Weekly

i Monthly

X Set alarm

:

oK | Done

The Openwave Mobile Browser has two programmabl e softkeys at the bottom—in this
example, OK and Done. For these examples, the<do t ype="accept "> |label appearson
the | eft softkey and the <do t ype="opti ons" > |label on the right softkey. Each phone
has afixed key for Back or Back/Clear navigation, not shown.

8
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Usability Design Philosophy 2
Testing the Design

General Graphical Mobile Browser Phone
Properties

Although WA P-compatible phones on the market have avariety of screen sizes, number of
keys, and key functionality, design your application to display well on asmall screen.
Applications designed for small screens ook good on larger screens, but not necessarily
the other way around. In some environments or for some applicationsit may be helpful to
consider classes of devices—for example, handsets of 4 lines versus PDA pen input and
selection.

= Upto 4lines of text or selection items may be visible.

Some phones have as few as 2 lines; some have as many as 8 lines.

= Approximately 15 characters can be displayed on one line.

This number may vary, because many phones support variable-width fonts.
= All phones have menu up/down navigation.
= Right/left navigation may be available.
= The browser home deck is available from every card.
= Some phones support smart-entry methods, such as T9 or smart mode.
= All phones can display graphics or images.
= Not all phones have a Send/Talk key.
= All phones support uppercase and lowercase fonts.
= All phones support links, but phones may display them differently.

= Most phones do not have separate Back and Clear buttons.

When queries for entries are presented, the user may need to delete all entered
charactersin order to return to a previous screen.

Browser Properties

The following table shows the properties of the graphical Mobile Browser that you can use
to enhance usability. To test applications that implement these features, use an Openwave
Mobile Browser 5.0 graphical browser device.

Table 2-1 summarizes the properties of graphical browser devices. (In the table, device
means a WAP browser phone or PDA.)

NOTE Thereissome variability among Openwave browser devices; however, this should
not affect the user experience.
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2 Usability Design Philosophy
Testing the Design

Table 2-1. Summary of browser device properties

Property Graphical Mobile Browser device

Number of characters 15 characters (mostly variable-width fonts)

per line

Lines of display 3to8lines

Image/graphic support  All devices support images; some devices may support color

Link support Links are displayed underlined; handsets with color may also
display linksin color

Scroll key Scroll keys for up and down; some support left and right
scrolling

<do> labels Label is associated with softkeys on the phone

Menu navigation Displayed as selectable numbered choice items

Pop-up softkey menu  Displayed as selectable numbered choice items

navigation

Back key for Dedicated Back key available except when entry queries are

navigation active

Clear/Back key in Shared; user can deactivate an input field to access the Back

entry queries function

Nonactivated entry While the element is selected but not activated, only one
field, pop-up menu, softkey is programmable

radio button, anchor,

and multiple-selection

list

Activated entry field ~ While the element is activated, no softkeys are programmable
and pop-up menu

Alerts Both the WA P Push and Openwave alert methods are supported
by the device, but the availability to the devel oper depends on
the carrier's implementation

= A label for the highest priority action is viewable and accessible from all cards.

The<do type="accept " > label isdisplayed on the screen and accessed by pressing
the primary softkey (the right softkey in the template) when no other elements are
selected.

= A label for the secondary actions is accessible from a pop-up menu on the
secondary softkey.

The<do type="options"> label ismapped to the secondary softkey (the left
softkey in the template) and may require one or more keystrokes to select, depending
on the number of <do t ype="opti ons" > defined on the card.

10 Graphical Browser Application Style Guide Openwave Mobile Browser, WAP Edition 5.0



Usability Design Philosophy 2
Testing the Design

= Each phone has a fixed key mapped to backward navigation.

Back functionality <do type="prev" > isaways available from afixed key on the
keypad. The default isthelast card in the history if no other location is specified. This
key may be shared with a Clear key in entry queries.

= Bookmarking of sites is supported.

Users can bookmark a card from the browser menu unless the application specifies
otherwise. Bookmarks can be stored either on the Openwave Mobile Access Gateway
or on the device.

= Most phones allow a press-hold to access the first nine bookmarks.
= Alerts and WAP Push are both supported.

= Most phones support the ability to select an item from a numbered list.

Numbers corresponding to the <onpi ck> item precede each menu choice.

Openwave Mobile Browser, WAP Edition 5.0 Graphical Browser Application Syle Guide 11



2 Usability Design Philosophy
Testing the Design
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Navigation Guidelines

To navigate Wireless Markup Language (WML) content, the user must move through and
between cards in one or more decks. The cards can contain many different types of
elements, including selection lists (itemsin alist), displayed information (such as an email
message), input fields, multiple-selection lists, buttons, radio buttons, tables, and pop-up
menus.

To make applications run on multiple browsers, follow these general rules.
= Do not assign more than one action of <do type="accept">in any card.

= Always define an action for <do type="accept">.

When no widgets are selected, the accept label isrendered as the softkey label. If no
action is defined, atask of <do type="prev" > isautomaticaly bound to the
<do type="accept "> key with aBack label.

= Map the most commonly chosen action or most intuitive task to <do
type="accept">.

= Create an intuitive label for every task except <pr ev>.

Assignati t | e attribute to each <opt i on> element to provide a descriptive softkey
label.

Example 3-1

<option title="Buy">
<onevent type="onpick">
Buy tickets
</ onevent >
</ option>

In Example 3-1, the label for the primary softkey is Buy for the “Buy tickets’ item.

= Do not create a <do type="options">with alabel of Back or a task of
<prev/>.

Creating a <pr ev> task creates a Back on the secondary softkey; however, when no
elements are selected on the display, the softkey automatically displays the pr ev
action. Thustwo Back softkeys are displayed when no <do t ype="accept "> taskis
defined for the card.

Openwave Mobile Browser, WAP Edition 5.0 Graphical Browser Application Syle Guide 13



3 Navigation Guidelines

= Capitalize only the first letter of labels of <do> elements except in words like OK.

Consistent style throughout all applications enhances usability.

= (GUI) Do not underline text (<u> markup tag), because the user may think that
the item is a link.

= Do not bind an action of <noop/ >to a<do type="prev">task.

Thisforces the user to return to the home deck, which is not always intuitive and may
make users follow along path to return to the application. Instead, bind the pr ev task
to an intuitive place in the application, to a starting point in the application, or to the
home deck.

= Provide a confirmation card (delete shield) to prevent data loss.

Do not allow usersto back out of an application inadvertently when they have already
entered datain an entry query. Create a card asking usersto confirm that they want to
quit. This spares users the tedious task of reentering data.

Example 3-2

[ | Kezervations - [P e o M Cancel

Depatt: May 31, 2001 Exp. Crate Purchaze

on United 202 (Month i) Are wou sure that you

1 passengers, Jan -|fzotz want b cancel?

Econarmy class,

Tatal chargas: T

$192.75 John Doe

Buy Til:ketl Canl:ell L Bu‘g.rl Canl:ell i
By Ienu Cancel Yes Mo |
<card id="cancel" title="Cancel Purchase">
<p>
<do type="accept" |abel ="Yes">
<t hrow nane="bail "/ >
</ do>
<do type="options" |abel ="No">
<prev/>
</ do>
Are you sure that you want to cancel ?
</ p>
</ card>

In Example 3-2, the code should be placed on the card at the end of the form. If the
user chooses to cancel, the del ete shield confirms the action so that entered datais not
accidentally lost.
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Navigation Guidelines 3

= All cards should have atitl e attribute of 15 characters or fewer.
Titles longer than one line may be truncated, obscuring the meaning. Test thetitle to
make sure that it is displayed appropriately on targeted devices.
Example 3-3
<card id="wel come" title="Welcone to Wite Pages">

In Example 3-3, the last few characters of the title may be truncated.

= Whenever a phone number is displayed, make it possible for the user to call it.

Assign the action hr ef ="wt ai : / / wp/ nt; <phone nunber >" to create calls, and
assign the Call label.

Example 3-4

® | United F'.iriines‘

Contact Murnbers
Milage Plus
200,42 1,45
Feservations
S00.241 B2
Shuttle by United

200-Shuttle -
Call Dane |

<card title="United Airlines" id="main">
<do type="options" |abel ="Done">
Figure 1
<prev/>
</ do>
<p>
Cont act Number s<br/>
Mlage Plus <a title="call" href="wtai:/wp/nt;18004214655" >800. 421. 4655</ a><br/ >
Reservations <a title="call" href="wtai:/wp/nt;1800241. 6522" >800. 241. 6522</ a><br/ >
Shuttle by United <a title="call" href="wtai:/wp/nt;18007488853" >
800- Shut t| e</ a><br/>
</ p>
</ card>

In Example 3-4, the user can call 1-800-421-4655 by pressing the Call softkey.

= Whenever possible, keep the order of menu items or forms the same.

Users may become familiar with the order and select items without paying much
attention.

= Do not rely on font properties to convey added information.

Many phones do not support various font properties such as bold, underline,
and italic.

Openwave Mobile Browser, WAP Edition 5.0 Graphical Browser Application Syle Guide 15



3 Navigation Guidelines

= Whenever possible, limit the number of softkey actions to two or fewer.

This allows the user to view both softkeys and simplifies tasks because the softkey
labels are accessible with one keypress. When more than two elements are defined,
thefirst element is bound to the primary softkey, and all other options and elements
are accessible from a pop-up menu on the secondary softkey.

Example 3-5

<do type="options" |abel ="Del ete">
<go href="delete.wr"/>

</ do>

<do type="options" |abel ="Reply">
<go href="reply. wr />

</ do>

<do type="options" |abel ="Forward">
<go href="forward. wr />

</ do>

<do type="options" |abel ="Save">
<go href="save.wr"/>

</ do>

<do type="options" |abel ="Change fol der">
<go href="changefldr.wn />

</ do>

<do type="options" |abel ="Create new'>
<go href="newnsg. wr />

</ do>

In Example 3-5, more than one option is bound to the <do t ype="opti ons" > task.
In this case, the browser renders a pop-up menu on the secondary softkey with the
following options: Delete, Reply, Forward, Save, Change Folder, and Create New.

= Limit the length of labels that appear on a softkey.

The screen size on many phonesislimited. Define <do> and <opt i on> elements and
anchor labels using 5 characters or fewer if the labels will be displayed over the
softkey: Longer labels may be truncated and lose meaning. Limit the length of

<opt i on> labelsto 13 characters or fewer if two or more <opt i on> elements are
defined, because these label s can use nearly the full screen when displayed in the pop-
up menu.

Example 3-6

<do type="accept" | abel ="Fi nd">
<go href="find. wr"/>
</ do>

In Example 3-6, the Find label is under 5 characters.
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Navigation Guidelines

3

If the title is too general for the card, include a descriptive header of 15
characters or fewer.

This header informs the user of the context when a short title is not descriptive.

Example 3-7

[EENTN T

& | pick Flights

Crepart: SFO ko LA
an Mar 02, 2001,

Sele

11:34 L& 637 n ¥

ok |

In Example 3-7, the header “ Select aflight” orients the user to the context.

Use contexts to direct the Back key to the most intuitive page.

Contexts create a start point that allows the application to return to a specified card
when the user pressesthe Back key. The intermediate cards (those accessed before the
return to the specified card) are removed from the history and the cache.

Example 3-8
W Fezervations -
& | Wireless Air o~ — & -|pick Flights & |Purchaze Ticket| | & ~[Purchase Ticket
: aparture airpor ity
1 Login ISFO— Crepatt: SFO to LAK UAz201. Dep: hiar 08, | (WA 2201, Dep: hir 08,
2 Flight status on Mar 03, 2002, 2002. 1 passengers. 2002. 1 passengers.
ERF = sy atinns Attival airportjeity: - Select a Aight: Bconomy class. Bzonomy class.
4 eSpecials Ly L o Tatal charges: Tatal charges:
C Contact us - = $192.75
E Aidine: E 10:02 U =00 o ¥
& Privacy policy Ay - 3 11:22 UA 1936 % Buy Ticket >
w | w | oK | w~ | Menu || [Change It]

Returm date:

e
Clags: EConomy -

Faszengers: ﬂ

Find Hightsl

Mar - Eznnzv N

w |

Mhien the user selects Change itinerary from the henu softkey, the
Pick Flights card is displayed allowing the userto select a new flight.
Preszing the Back key from the Pick Flights card will retum the userto
the Reservations card dropping the Purchase Ticket card from the

histary .

In Example 3-8, the goal isto allow the user to navigate backward through the ticket-
buying process without losing the flight information that he or she may want to
maintain. In addition, the application should ensure that none of the user’s sensitive
dataremains in the device any longer than necessary. Therefore the application uses
contexts to ensure that the cards and variables used to actually purchase the ticket do
not remain in the history stack. The sequence of cardsin Example 3-8 actually
consists of four different WML decks.

Openwave Mobile Browser, WAP Edition 5.0
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3 Navigation Guidelines

Deck1: airres.wml
<?xm version="1.0"7?>
<! DOCTYPE wnl PUBLIC "-//PHONE. COM / DTD WML 1. 3//EN"
"http://ww. openwave. cont dt d/ wr 13. dt d" >

<wni >
<card id="Air" title="Reservations">
<p>
<do type="accept" |abel ="Fi nd">
<spawn href="tinmes.wr s#getTine(' $airline )">
<catch/ >
</ spawn>
</ do>
Departure airport/city: <i nput name="depart"/><br/>
Arrival airport/city:<input name="arrive"/><br/>
Airline: <sel ect type="popup" name="airline" title="Pick Airline">
<option val ue="Any">Any</ opti on>
<option val ue="AA">Aneri can</ opti on>
<option val ue="AW >Aneri ca Wst</option>
<option val ue="AS">Al aska</ opti on>
<option val ue="CO'>Conti nental </ opti on>
<option val ue="DL">Del t a</ opti on>
<option val ue="NW >Nort hwest </ opti on>
<option val ue="SW >Sout hwest </ opti on>
<option val ue="TW >TWA</ opt i on>
<option val ue="UA">Unit ed</ opti on>
<option val ue="US">USAi r </ opti on>
</ sel ect ><br/>
Depart date:
<do type="button">
<go href="cal endar.wm ">
<setvar name="date" val ue=""/>
</ go>
<ing | ocal src="cal endar" src="" alt=""/>
</ do>
<br/ >
<sel ect type="popup" name="dnonth" val ue="Aug">
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb">Feb</ opti on>
<option val ue="Mar">Mar </ opti on>
<option val ue="Apr">Apr </ option>
<option val ue="May" >May</ opti on>
<option val ue="Jun">Jun</option>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug">Aug</ opti on>
<option val ue="Sep">Sep</ opti on>
<option val ue="CQct">Cct </ opti on>
<option val ue="Nov">Nov</option>
<option val ue="Dec" >Dec</ opti on>
</ sel ect >
<i nput nane="dday" size="2" format="NN' val ue="08"/>
<sel ect type="popup" nanme="dyear" val ue="2001">
<option val ue="2001">2001</ opti on>
<option val ue="2002">2002</ opti on>
</ sel ect ><br/>

18 Graphical Browser Application Style Guide Openwave Mobile Browser, WAP Edition 5.0



Navigation Guidelines 23

Return date: <br/>

<sel ect type="popup" name="rnonth" val ue="--">
<option value="--">--</option>
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb" >Feb</ opti on>
<option val ue="Mar" >Mar </ opti on>
<option val ue="Apr" >Apr </ option>
<option val ue="My" >May</ opti on>
<option val ue="Jun">Jun</opti on>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug">Aug</ opti on>
<option val ue="Sep" >Sep</ opti on>
<option val ue="Cct">Cct </ opti on>
<option val ue="Nov">Nov</option>
<option val ue="Dec" >Dec</ opti on>

</ sel ect >
<i nput nanme="rday" size="2" format="*N' maxl ength="2"/>
<sel ect type="popup" nane="ryear" val ue="--">

<option value="--">--</option>

<option val ue="2001">2001</ opti on>
<option val ue="2002">2002</ opti on>
</ sel ect ><br/>
Cl ass: <sel ect type="popup" nanme="cl ass" val ue="Econony" >
<option val ue="Econony" >Econony</ opti on>
<option val ue="Bui sness" >Busi ness</opti on>
<option val ue="First">First</option>
</ sel ect ><br/ >
Passengers: <sel ect type="popup" name="passnunl val ue="1">
<option val ue="1">1</opti on>
<option val ue="2">2</opti on>
<option val ue="3">3</option>
<option val ue="4">4</opti on>
<option val ue="5">5</opti on>
</ sel ect ><br/>
</ p>
<p align="center">
<do type="button" |abel="Find flights">
<spawn href="tinmes.wr s#getTine(' $airline )">
<cat ch/ >
</ spawn>
</ do>
</ p>
</ card>
</ wnl >
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Deck2: srchfltow.wml
<?xm version="1.0"7?>
<! DOCTYPE wnl PUBLIC "-//PHONE. COM / DTD WML 1. 3//EN"
"http://ww. openwave. com dt d/ wr 13. dtd">

<wni >
<card id="fltresults" title="Pick Flights">
<do type="accept" |abel ="OK">
<spawn href="reserveflto.wr">
<setvar name="depart" val ue="$depart"/>
<setvar name="arrive" value="$arrive"/>
<setvar nanme="dday" val ue="$dday"/>
<setvar nane="dyear" val ue="$dyear"/>
<setvar name="airline" value="$airline"/>
<setvar name="dpi ckflt" val ue="$dpickflt"/>
<setvar nane="passnunt val ue="$passnuni'/>
<setvar name="cl ass" val ue="$cl ass"/>
<catch nane="it"/>
<cat ch nane="bail ">
<onevent type="onthrow'>
<prev/>
</ onevent >
</ cat ch>
</ spawn>
</ do>
<p>
Depart: $depart to $arrive on $dnonth $dday, $dyear.
</ p>
<p node="now ap" >
<hr size="2"/>
<b>Sel ect a flight:</b><br/>
<sel ect name="dpickflt" title="Srchdprt" val ue="$dfltnol">
<option value="$dfl tnol" title="OK"> $dtinel $airline $dfltnol
non- st op</ opti on>
<option value="$dfl tno2" title="OK"> $dtine2 $airline $dfltno2
one- st op</ opti on>
<option val ue="$dfltno3" title="0OK"> $dtine3 $airline $dfltno3
non- st op</ opt i on>
</ sel ect >
</ p>
</ card>
</ wnl >
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Deck3: reserveflto.wml
<?xm version="1.0"7?>
<! DOCTYPE wnl PUBLIC "-//PHONE. COM / DTD WML 1. 3//EN"
"http://ww. openwave. com dt d/ wr 13. dtd" >

<wni >
<card id="Air" title="Purcahse">
<p>
<do type="accept" | abel ="Buy">
<go href="#next"/>
</ do>
<do type="options" | abel ="Change itinerary">
<prev/>
</ do>
<do type="options" | abel ="Cancel ">
<t hrow name="bai l"/>
</ do>
Depart: $dnonth $dday, $dyear on <a href="fltinfo.wrd"
title="Info">%airline $dpickflt</a><br/>
$passnum passengers, $cl ass cl ass. <br/>
Total charges: $$192.75
</ p>
<p align="center">
<do type="button" |abel ="Buy Ticket">
<spawn href ="#next">
<catch nane="it">
<onevent type="ont hrow'>
<prev/>
</ onevent >
</ cat ch>
<cat ch nane="bail ">
<onevent type="onthrow'>
<t hrow nanme="bail"/>
</ onevent >
</ cat ch>
<cat ch/ >
</ spawn>
</ do>
<do type="button" | abel ="Cancel ">
<t hrow nanme="bail"/>
</ do>
</ p>
</ card>
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<card id="next" title="Ticket Purchase">
<p>
Credit card: <br/>
<sel ect type="popup" nane="cctype" val ue="Visa">
<option title="CK" val ue="Vi sa">Vi sa</ opti on>
<option title="CK" val ue="AMEX"' >Aneri can Express</option>
<option title="OK" val ue="Mast ercard">Mast er car d</ opti on>
</ sel ect ><br/ >
Card #:<i nput nane="cnum' enptyok="fal se" format="16N"'/><br/>
Exp. Date (Mnth/YYYY)<br/><sel ect type="popup"” nanme="nonth">
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb" >Feb</ opti on>
<option val ue="Mar" >Mar </ opti on>
<option val ue="Apr" >Apr </ option>
<option val ue="My" >May</ opti on>
<option val ue="Jun">Jun</ opti on>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug">Aug</ opti on>
<option val ue="Sep" >Sep</ opti on>
<option val ue="Cct">Cct </ opti on>
<option val ue="Nov">Nov</option>
<option val ue="Dec">Dec</ opti on>
</ sel ect >
<i nput size="4" name="year" val ue="20"/><br/>
Name: <i nput nanme="cnanme" enptyok="fal se"/><br/>
</ p>
<p align="center">
<do type="accept" | abel ="Buy">
<go href="tixconf.wr"/>
</ do>
<do type="options" | abel ="Change itinerary">
<t hrow nane="it"/>
</ do>
<do type="options" | abel ="Cancel ">
<go href="#cancel "/ >
</ do>
<do type="button" | abel ="Buy">
<go href="tixconf.wr"/>
</ do>
<do type="button" |abel ="Cancel ">
<go href="#cancel "/ >
</ do>
</ p>
</ card>

<card id="cancel" title="Cancel Purchase">

<p>
<do type="accept" | abel ="Yes">
<t hrow nane="bail "/ >
</ do>
<do type="options" |abel ="No">
<prev/>
</ do>
Are you sure that you want to cancel ?
</ p>
</ card>
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<card id="bail" newcontext="true">
<onevent type="onenterforward">
<go href="travel 2. wr "/ >
</ onevent >
</ card>
</ wm >

<card id="next" title="Ticket Purchase">
<p>
Credit card: <br/>
<sel ect type="popup" nane="cctype" val ue="Visa">
<option val ue="Vi sa">Vi sa</ opti on>
<option val ue="AMEX" >Aneri can Express</option>
<option val ue="Mast er card" >Mast er car d</ opti on>
</ sel ect ><br/ >
Card #: <input name="cnunt enptyok="fal se" format="16N'/><br/>
Exp. Date (Mnth/YYYY)<br/>
<sel ect type="popup" nane="nonth">
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb" >Feb</ opti on>
<option val ue="Mar" >Mar </ opti on>
<option val ue="Apr">Apr </ option>
<option val ue="May" >May</ opti on>
<option val ue="Jun">Jun</ opti on>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug" >Aug</ opti on>
<option val ue="Sep" >Sep</ opti on>
<option val ue="CQct">Cct </ opti on>
<option val ue="Nov">Nov</ option>
<option val ue="Dec">Dec</ opti on>
</ sel ect >
<i nput size="4" nanme="year" val ue="20"/><br/>
Name: <i nput nanme="cnanme" enptyok="fal se"/><br/>
</ p>
<p align="center">
<do type="button" | abel ="Buy">
<go href="tixconf.wr"/>
</ do>
<do type="button" |abel ="Cancel ">
<go href="#cancel "/ >
</ do>
</ p>
</ card>

<card id="cancel" title="Cancel Purchase">

<p>
<do type="accept" | abel ="Yes">
<t hrow name="bail"/>
</ do>
<do type="options" |abel ="No">
<prev/>
</ do>
Are you sure that you want to cancel ?
</ p>
</ card>

</ wnr >
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Deck4: tixconf.wml
<?xm version="1.0"7?>
<! DOCTYPE wnl PUBLIC "-//PHONE. COM / DTD WML 1. 3//EN"
"http://ww. openwave. com dt d/ wr 13. dtd" >

<wni >
<card title="Ticket Confirmation" id="ticketconf">
<do type="accept" |abel ="OK">
<t hrow nanme="bail"/>
</ do>
<p>
Conf. #: @3MbJ<br/>
Depart: $dnonth $dday $dyear on S$airline $dpickflt<br/>
Thank you for using Wreless PCS Travel .
</ p>
</ card>
</ wm >

= Make bookmark titles context sensitive.

Users should not need to change the title of the bookmark. For instance, instead of
using the title “ Stock Quote,” use “OPWYV Quote.”

= Make sure that the necessary data is available from a bookmarked item.

If the user accesses abookmarked card, make sure that the appropriate navigation and
data are included. For example, if the user bookmarks a stock quote, retain the ticker
symbol even though the quote information is updated.

Example 3-9
<met a nanme="vnd. up. bookmar k" content="http://stock.conm quote. cgi 20PW"/ >

In Example 3-9, when the user bookmarksthe site, the label URL is stored regardiess
of what the URL for the current deck is. This allows for bookmarking the appropriate
location of time-sensitive data

= Allow users to bookmark entry screens that lead to information.

For example, allow users who are retrieving a stock quote to bookmark the entry
screen requesting the ticker symbol or company name.
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= Provide an action or link on every card.

Every card should define either alink or an action bound to atask of
<do type="accept">,<do type="button">, or<do type="options">.

Example 3-10

<do type="accept" | abel ="Fi nd">
<go href="find. wr"/>
</ do>
<do type="options" |abel ="Done">
<go href="startapp. wr/>
</ do>
<p>
Last nane: <br/>
<i nput name="I|name" title="Last name" size="0"/>
</ p>
<p>
<do type="button" | abel ="Fi nd">
<go href="find.wm"/>
</ do>
</ p>

In Example 3-10, the <do t ype="accept "> task callsfi nd. wr , and the <do

t ype="opti ons" > task callsst art app. wn . The button following the input field
replicates the action of the<do t ype="accept " > task so that the user can easily
perform the Find function without having to scroll to the end of the card.

= The WML hel p task renders on the secondary softkey.

Defining the WML hel p task renders the help label with the other <do

t ype="opti ons" > elements on the secondary softkey. This may cause the
secondary softkey to display Menu with a pop-up list of <do type="options">
element aswell asthe Help item. Therefore, use the WML hel p task only to provide
an explanation for a given card rather than for and throughout the entire application.
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Navigating though menus primarily consists of selecting items or links that display a new
card or deck or perform some action. Menus can be used for

Presenting alist of data, such asalist of email messages

Navigating—for example, choices within afinancial application

Performing an action, such as deleting an email message

Selecting an option, such as picking the day of the week for a scheduled event

Changing an option—for example, allowing the user to change a preference or setting

The following guidelines provide information on how to design usable menus for general
navigation through your application.

Sort items contextually.

Items or links should be sorted logically as content dictates: by date, a phabetically,
and so on. If thereisno logical order, sort by priority; that is, put the item that is most
likely to be chosen at the top of thelist.

Do not put more than nine items on a single card.

Limit the amount of scrolling needed on a given card and allow for key shortcuts.

If there are more than nine items on a menu, create a More link or a<sel ect >
element as the ninth item.

Clicking More should display the next card of menu items.
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= Do not wrap items on a menu.

Use<p node="now ap" > to display each menu item on one line. See Example 4-4
for the exception.

Example 4-1

& | pick Flights
Crepart: SFO ko LA
an Mar 0, 2002,

Select a Flight:

a0 L 2201 rieg
10002 LA 400 1- 4
1122 UA 1936 #

It R =

oK |

<p node="now ap" >
<hr size="2"/>
<b>Sel ect a flight:</b><br/>
<sel ect nanme="dpickflt" title="Srchdprt" val ue="$dfltnol">
<option value="$dfl tnol" title="OK'> $dtinmel $airline $dfltnol non-stop</option>
<option value="$dfl tno2" title="OK'> $dtinme2 $airline $dfltno2 one-stop</option>
<option value="$dfltno3" title="OK"> $dtinme3 $airline $dfltno3 non-stop</option>
</ sel ect>
</ p>

In Example 4-1, <p node="now ap" > prevents the menu items from wrapping.
Instead, Times Square text scrolling is used.

= Usethe <sel ect > element to get numbers, icons, and items on a menu.

Provide quick access to an item by including numbersin alist. Instead of using
anchors, use a<sel ect > element for each card. In this case, eachitem in thelist
becomes an <opt i on onpi ck=hr ef > element rather than an anchor.

Example 4-2

& | Wireless PCS

Wirelass PCS

1
Stocks
Entertainrment
Spors

Mews

Weather -

el lenu

Ol N S TN TN
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<sel ect >
<opti
<opti
<opti
<opti
<opti
<opti
<opti
<opti
<opt i
<opt i

</ sel ect>

on
on
on
on
on
on
on
on
on
on

title="
title="
title="
title="
title="
title="
title="
title="
title="
title="

Emai | " onpi ck="enmai | mai n. cgi ">Emai | </ opti on>
St ocks" onpi ck="st ocknai n. cgi ">St ocks</ opti on>

Entertai nnment" onpi ck="entnai n. cgi ">Ent ert ai nnent </ opti on>

Sports" onpi ck="sportnmain. cgi">Sports</option>
News" onpi ck="newsnai n. cgi ">News</ opti on>

Weat her " onpi ck="weat mai n. cgi " >Weat her </ opti on>
Travel " onpi ck="travel mai n. cgi ">Travel </ opti on>
Shoppi ng" onpi ck="shopmai n. cgi ">Shoppi ng</ opti on>
Weat her" onpi ck="weat nai n. cgi " >Weat her </ opti on>

O her" onpi ck="ot her. cgi "> her </ opti on>

In Example 4-2, the user can select a menu item by pressing a number key.

= (GUI) When links are used, consider assigning the accesskey attribute

When you define the link with an accesskey attribute, the browser numbers the
links, so that users can use a shortcut key accelerator.

= (GUI) Itis possible to display links side by side

When links are defined sequentially, the default behavior isto list each on a separate
line of the display, asin amenu. However, it is possible to display links side by side
by adding a punctuation mark (for example, link, link2) or other text (for example,

link1 and link2) between the links. If the links are defined within a
<p node="now ap" > block, they are not displayed side by side.

Example 4-3

TIr W _Tooor =
sk 115,875

High: 11& 875

Low: 112.5

oli 2005400

10:14 21£2000

cnnfm , Bloormberg

Graph =
w | Crane |
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<card id="quote" title="Stock Quote">
<onevent type="onenterforward">

<refresh>
<setvar nanme="price" val ue="+2.875"/>
<setvar nane="icon" val ue="uparrow2"/ >
</refresh>

</ onevent >

<do type="options" |abel ="Done">
<exit>
<send val ue="$st ock"/>
<send val ue="$(price: noesc)"/>
<send val ue="8$i con"/>
</exit>
</ do>
<p>
<br/>
<a href="nothing.wr" title="News">$st ock
<ing src="" local src="%icon" alt=""/>+2.875</a><br/>
Ask: 115.875<br/>
H gh: 116. 875<br/>
Low. 112.5<br/>
Vol : 20405400<br/ >
10: 14 3/1/2000<br/ >
News: <a href="not hi ng. wi ">DLJ</a> <a href ="not hi ng. wn " >cnnf n</ a>
<a href ="not hi ng. wr " >Bl oonber g</ a>
<a href="nothing.wr" title="G aph">G aph</a>
<a href="nothing.wr" title="Add">Add to Portfolio</a>
</ p>
</ card>

In Example 4-3, the commas are used to delineate the News sites so that they can be
displayed side by side.

=  Wrap text that takes up multiple lines or multiple display windows.

For a series of items that occupy multiple lines, allow the linesto wrap and use alink
to display the next item. For example, in alist of news headlines, display each
headline on a card of its own. Use an anchor with the Skip label at the end so that the
user can havigate to the next headline. Map the <do t ype="accept">tasktoa
View label so that the user can view the news item. While the user is viewing the
headline, map the <do t ype="accept "> task to a Skip label, so that the user can
skip to the next headline.

Example 4-4

B - & - & -
Top Stoties 1)3 Top Stories 2)3 Top Stoties 33
Astronorers find Sunspot activity at an | [Stock marzets
evidence of planst in all tirne high. wiaHdwide gaining.
constellation Lea, bt btz
il Skip Crone
Skip

Yiew | Done | Wiew | [Done | Wiew |  Done |
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<card id="storyl">
<do type="accept" | abel =" Ski p">
<go href="#story2"/>
</ do>
<do type="options" |abel ="Done">
<exit/>
</ do>
<p>
Top Stories 1/3<br/>
Astrononers find evidence of planet in constellation Leo.
<a href="storylfull.wn" title="View >Vi ew/a>
<a href="#story2" title="Skip">Skip</a>
</ p>
</ card>

<card id="story2">
<do type="accept" | abel ="Ski p">
<go href="#story3"/>
</ do>
<do type="options" |abel ="Done">
<exit/>
</ do>
<p>
Top Stories 2/3<br/>
Sunspot activity at an all time high.<br/>
<a href="story2full.wm" title="View >Vi ew</ a>
<a href="#story3" title="Skip">Skip</a>
</ p>
</ card>

<card id="story3">
<do type="options" |abel ="Done">
<exit/>
</ do>
<p>
Top Stories 3/3<br/>
Stock markets worl dw de gai ni ng. <br/>
<a href="story3full.wm" title="View >Vi ew</ a>
</ p>
</ card>

In Example 4-4, alist of items with long text is broken into a card with the header
information. The user can skip to the next header by pressing the Skip softkey or the
Skip link at the end of the text.

= An anchor should have a descriptive label of 5 characters or fewer.

The label for links leading to the defined URL should be 5 characters or fewer. It is
rendered as the softkey label.
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Example 4-5
® | Email Inbox ® - Email Inbox & | Email Inbox
A Tae e 2l I : #
2 " [George] Mee ¥ | |- P clete | 2 * [Apnl Shower %
3 * [apri Shower # | [ 12 Reply 5 * [Tammi] Call
4 [Tammi] Call % = 3 ;u:-m.'ard e
(e 4 |2 -ave .
T . | g S Zhange Folder M
| 1= £ Create new Change Folderl d
w fenu Delete | w | Menu
<wm >
<card title="Email |nbox" id="inbox">

= Allow multiple actions to be performed on a selected item.

To allow multiple actions on an menu item, set thet ype attribute of the sel ect
elementtol i st . For example, to allow the user to delete, forward, or reply to an
email message without having to view it, assign the val ue attribute for each

<opt i on>. Make the desired action available via<do t ype="opti ons">, which

key off of the value of eachitem.

<onevent type="onenterforward">
<refresh>
<setvar name="ingA" val ue="*"/>
<setvar nanme="ingB" val ue="*"/>
<setvar name="ingC' val ue="*"/>
<setvar name="ingD' val ue="*"/>
</refresh>
</ onevent >
<do type="accept" |abel ="View'>
<spawn href="email/mail $(msg: noesc) ">
<cat ch/ >
</ spawn>
</ do>
<do type="options" | abel ="Del ete">
<go href="file:c:/opwdeno/ not hing. wr c"/>
</ do>
<do type="options" | abel ="Reply">
<spawn href ="#repl y$(nsg: noesc) ">
<cat ch/ >
</ spawn>
</ do>
<do type="options" | abel ="Forward">
<spawn href="email f wd. wr c#f wd$( nsg: noesc) " >
<catch/ >
</ spawn>
</ do>
<do type="options" | abel ="Save">
<go href="saved. wr c#saved$(nsg)"/>
</ do>
<do type="options" | abel ="Change fol der">
<go href="file:c:/opwdeno/ not hing. wr c"/>
</ do>
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<do type="options" | abel ="Hone">
<go href ="#hone"/>

</ do>

<do type="options" | abel ="Create new'>
<spawn href="emailedit.wic">

<catch/ >
</ spawn>
</ do>
<p node="now ap" >
<sel ect type="list" nanme="nsg">
<option val ue="1">
<onevent type="onpi ck">
<spawn href="email 1. wr c">
<cat ch/ >
</ spawn>
</ onevent >
<ing local src="" alt="" src="../inmges/paperclip.png"/>
[Jai me Rednond] Do you want to go to
</ opti on>
<option val ue="2">
<onevent type="onpi ck">
<spawn href="enmail 2. wn c" >
<catch/ >
</ spawn>
</ onevent >
<ing alt="" src="../inmages/108. png"/>
[ George] Meeting changed to 3:30
</ option>
<option val ue="3">
<onevent type="onpi ck">
<spawn href="email 3. wr c">
<cat ch/ >
</ spawn>
</ onevent >
<inmg alt="" src="../inages/2.png"/>
[Mette Schand] Conference call with Mette
</ opti on>
<option val ue="4">
<onevent type="onpi ck">
<spawn href="enmail 4. wn c" >
<catch/>
</ spawn>
</ onevent >
<ing src="../images/108. png" alt=""/>
[Edward Graves] Call ne when conveni ent
</ option>
</ sel ect >
Vi ew:

<sel ect name="fldr" type="popup" val ue="Inbox">

<option val ue="file:c:/opwdeno/not hi ng. wr c" >l nbox</ opti on>

<option val ue="#out box" >Qut box</ opti on>

<option val ue="file:c:/opwdeno/enail/sent.wrc">Sent</option>

<option val ue="../nothi ng. wn c">Tenpl at es</ opti on>
</ sel ect >
</ p>
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4 Menu Navigation

<p align="center">
<do type="button" |abel ="Change fol der">
<go href="$(fldr:noesc)"/>
</ do>
</ p>
</ card>

In Example 4-5, the user can delete a message directly by highlighting the message
header and choosing Delete from the Menu softkey. The code in the menu card is
vastly simplified to show how the menu items would be rendered on the device. In a
real application, the code would be generated dynamically so that the server could be
accessed with each keypress. The behavior for each individual message can be
controlled from the menu only through this type of interaction with the server.

= Be aware that links may be displayed differently on different phones.

Most phones underline links, and afew may display them in square or angle brackets.
Therefore, do not underline text or use brackets in text.
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Making Phone Calls from
the Browser

Some applications require the user to make a call or create opportunities for the user to do
so—for example, from alist of contacts, a phone number query, or an order form. Thisis
an extension of general navigation; however, not al phones allow the user to make a call
directly from the browser. If the phone does support calls from the browser, develop the
application so that the user can retrieve the phone numbers.

= When displaying more than one phone number on a card, display the primary
number first.

That way the user sees the most frequently chosen number without having to scroll.

= [f the user exited the browser for a voice call, when the user terminates the call,
assume that the phone may reinvoke the browser.

= Do not assume that the same deck will be redisplayed after the browser is
reinvoked.

The user may need to navigate back to the same deck that was displayed before the
cal.

= Embed code to make the phone call.

Example 5-1

® | United Airiines‘

Contact Murnbers
Milage Plus

300,421, 4655,

Feservations
00,24 BE22
Shuttle by United

200-Shuttle -
Call Cone |

<do type="accept" |abel="Call">
<go href="wtai://wp/nt;18004214655" >
</ do>

In Example 5-1, the user can call 1-800-421-4655 by pressing the Call softkey. This
action can a so be bound to a button.
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Making Phone Calls from the Browser

Provide a Call anchor label.

This allows users to make a call directly from the browser.

Usehref="wt ai : // wp/ nt; <phone nunber >" instead of alink, unless multiple
actions are desired.

This allows the user to make the call directly from the card rather than accessing
another card to retrieve the number and make the call.

Expect the browser to return to the previous card when it is reinvoked after the
call is terminated.

To display acard other than the previous card in the history after the call terminates,
use <onevent type="onenterbackward" > inthe card that generated the call.

Map the Send key action to the action of calling.

In addition to using the Call softkey, use <do t ype="vnd. up. send" > so that users
can also press the Send key to make the call. However, do not rely solely on this
method because not all phones have a Send key or map the Send key function.
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Using Multiple-Selection
Lists

Use multiple-selection lists when the user can select more than one item from alist.

= Create only one <do> element or <do type="accept" > label, using 5
characters or fewer, for the multiple-selection list.

Only one label is displayed; the second label is reserved for the device.

Example 6-1

& -| address Book
] Aptil Showers [ %
[ Bill Brown ihillk:
[ Bab 1 (bj@anl.o ¥
[ Jim = (funky@a
[ Joe Smith (Joes % 4
[ Sal (zal@mail .corn)
[ Tammi Johnson %

=[x Penu

<do type="accept" | abel ="Done" >
<go href="get nanes. cgi "/ >
</ do>
<sel ect nane="addr bk" multiple="true">
<option val ue="ashowers">April Showsers</option>
<option val ue="bbrown">Bi |l Brown</option>
<opti on val ue="bj ones">Bob J</option>
<option val ue="jinmsi npson">Ji m S</ opti on>
<option val ue="joesm th">Joe Smth</option>
<option val ue="salto">Sal </ opti on>
<option val ue="tjohnson">Tamm Johnson </option>
</ sel ect>

Example 6-1 demonstrates how to create a multiple-selection list. Notice that the code
does not use <do t ype="opti ons" >, becauseit would render a Menu softkey
displaying the defined and pr ev actions.

= Do not use <opti on onpi ck=hr ef > for items on the selection list.

Using <opt i on onpi ck> causes the browser to access the associated URL before
giving the user the chance to select the desired items.

Openwave Mobile Browser, WAP Edition 5.0 Graphical Browser Application Syle Guide 37



6 Using Multiple-Selection Lists

= Use<p node="nowr ap">to allow long text to Times Square scroll.

Try to fit the text on one line so that the text does not scrall.

= Use multiple choice to minimize typing.

For applications that have specific choices, allow users to choose from a multiple-
selection list. It is also possible to use a database on a server to access possible input
choices. For example, use an email address book to alow usersto insert email
addresses into the recipient line of an email message.
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Backward Navigation

Backward navigation is a key to ausable application. Pay special attention to backward
navigation because users tend to use the Back key or softkey to back out of an application.
Users are more likely to trust applications with good backward navigation functions. Also,
backward navigation lets users | eave the application without returning to the home deck.
This can be particularly helpful for applications that are deeply embedded in the browser.
For example, if a set of applicationsis three menus deep from the home card, backward
navigation allows the user to return easily to the start of the set without renavigating
through the first two or three menus. In some cases, the design must prohibit navigation
behind password-protected cards.

= (GUI) Never define a<do type="opti ons"> with alabel of Back.

When no <do t ype="accept "> isdefined, the browser automatically displays a
Back softkey with a<t ype="prev"> task. Whena<do type="prev">taskis
used, the phone may display two Back softkeys, which can confuse the user.

= When direct backward navigation is not suitable, map backward navigation to
the next highest or most intuitive menu.

Backward navigation is not always practical. For example, suppose that the user
confirms an action, such as making a purchase or deleting an item. Pressing the Back
key should not take the user to the card confirming the purchase or to the list with the
deleted item. Instead, the application should return either to the application’s home
card, to alogin card, or to a card that lets the user continue through the application
intuitively or exit easily. Use an <onevent type="onent er backwar d" > task
either to prevent backward navigation or to take the users past screens that they should
not revisit.

Example 7-1

<onevent type="onenterbackward">
<prev/>
</ onevent >

Example 7-1 shows how to prevent the user from navigating back through acard in a
password-protected area. In this case, the user would be taken back an additional card.
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7 Backward Navigation

= (GUI) When the action of the Back key is overridden, be sure to override
the Accept key with the same action when no other accept action is present on
the card.

If no action is bound to the Accept softkey, the key isassigned an action of pr ev with
alabel of Back. If the backward navigation path for the Prev key has been modified,
the back action on the primary softkey will be different from the action on the
physical Back key. Thisis likely to confuse the user, so be sure to mirror the action
bound to the physical Back key on the primary soft key.

<do type="prev">
<exit/>

</ do>

<do type="accept" | abel ="Back">
<exit/>

</ do>

= Create a second way to navigate backward when moving back in the history
stack is not desirable.

If backward navigation should return the user to a higher menu or to the top menu of
the application, provide backward navigation via<do t ype="opti ons">. Usethe
Done label to indicate that backward navigation will take the user back more than one
step. The Done label appears on the secondary softkey.

Example 7-2

& | Snowe White

Snowe White
Showing at: 11:30a,
1i4Ep, hE0p, S:15p -

Bury tickets

Starz: Snowe White
ok | Done |

<do type="options" |abel ="Done">
<go href="appmai n.wr "/ >
</ do>

Example 7-2 shows how a URL helps the user navigate more easily. The Done and
Back items take the user back to the application’s home card.

= Save the values of variables when necessary.

If the user exitsan entry field, it may be helpful to temporarily save the values of all or
some of the variables. This can reduce the amount of information the user must enter
in the future. For example, it may be helpful to retain nonsecure information entered
in an order form, such as the name and address, so that the user does not have to
reenter it in the same browsing session. See Chapter 15, “Cookies,” for information
about using cookies for this purpose.
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Backward Navigation 7

Provide delete shields.

If backing out of an application may cause data | oss, provide a card asking the user to
confirm the action.

Example 7-3

(@ TReservanions 7| [[IZFEBUIEEE A o Cancal
Cepart: May 31, 2001 | [Exp. Crate Purchaze

on United 202 (FanthiY) e you sure that you

1 paszengars, Jan -||2012 want ko cancel?

Econormy class.
¥ Marne:
Tatal chargas:

$192.75 John Doe
Buy Til:ketl Canl:ell L Bu‘g.rl Canl:ell i
Buy Ienu Cancel fes Mo |

In Example 7-3, the confirmation card acts as a delete shield, preventing loss of data
if the user backs out of the card with the Name prompt. See Example 3-8 for a
complete description of the code.

Use contexts when necessary.

That way, the user does not have to repeatedly press the Back or Clear key, clearing
already entered data.

Example 7-4
N T REeervalons
& | Wireless Air o~ — & -|pick Flights & |Purchaze Ticket| | & ~[Purchase Ticket
. eparture airportfcity
1 Login ISFO— Crepatt: SFO to LAK DA 2201, Dep: War 05, | [UAZZ01. Dep: hiar 05,
2 Flight status on Mar 03, 2002, 2002. 1 passengers. 2002. 1 passengers.
ERF = sy atinns Attival airportjeity: - Select a Aight: Bconomy class. Bzonomy class.
4 eSpecials Ly 1 Tatal charges: Tatal charges:
C Contact us - = $192.75
= itline: 2 10:02 U& 400 0 %
£ Pri li = ] A
o Frracy palicy Any - 3 11:22 UA 1936 # Buy Ticket
w | v | ok | w~ | Menu || [Change It]
Mar -|l03 2002 -| Mhen the user selects Change itinerary from the heno softkey, the
Raturm date: Pick Flights card is displayed allowing the userto select a new flight.
Preszing the Back key from the Pick Flights card will retum the userto
d J the Reservations card dropping the Purchase Ticket card from the

Class: m hiztory.
Pazsengers: ﬂ

Find Hightsl

w |

Example 7-4 shows the navigation of contexts. See Example 3-8 for a complete
description of the code.
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Displaying Text

Some cards contain mostly text. For example, applications that display email messages,
news items, stock quotes, and confirmation or informative notices are text intensive. These
cards often contain a limited number of selection choices and are not used for text entry.

= Display about 500 to 800 characters per card.

= Define a More link if more information is available.

Example 8-1

Palacontalogists have
unearthad a new
specimin of dinosaur
sirnilar to one that

waz dastaryed in a
Etitish bornbing raid

on Munich in 1944,
Fore, | |

Mare | Crane |

= Wrap the text.

Do not use <p node="nowr ap" >. The exception is a short header or text of little
relevance to the user. For example, when displaying news for a specific company, use
the<p node="nowr ap" > mode to display the company name.

= Define the primary label for navigation.

Use the primary softkey for forward navigation (accessing the next set of data); use
the secondary labels for alternative navigation or other functions related to the
application.

= Define a Skip link to go to next related item.

When displaying a series of related data, such as news stories or email messages, use
a Skip link to allow the user to skip the current item and retrieve the next one. Do not
use Next. Usability tests show that users tend to think that Next means “ go to the next
page,” not “go to the next item.”
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Displaying Text

Define labels for links.

Create an appropriate label that reflects the action of the link. When the user selects
thelink, the label should change accordingly—for example, from View to Skip. Limit
labelsto 5 characters.

Use links sparingly.

It is popular to put links at the end of display cards for alternative navigation, but do
not define more than two or three links per card. User tests show that links at the end
of the card often make it difficult for users to navigate out of the card. The reason is
that 1abels corresponding to the link replace the labels for the primary action. This
forces the user to scroll back up to access the primary action. The last link should
match the default action for the card so that the user does not have to scroll up again.

Keep the text of links short.

This avoids links that wrap beyond oneline.

Place navigation links only at the top and bottom of the card.

Do not embed navigation links in displayed text (unlessit is context sensitive),
because users will not understand that the links are not related to the data. Limit the
length of navigation linksto one line each, 13 characters if possible (the brackets use
2 of the 15 characters).

Example 8-2

M Stack Cuote

Sl & 42270

Ack: 115,875

High: 116,875

Lot 112.5

“ol: 20405400

10:14 3152000

Mews: DL Direct, -
Mews | Done |
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Displaying Text 8

= Use mobile-originated prefetch to access the next card.

This shortens the time needed to retrieve the next set of information. While the user is
reading one card, the next card can be retrieved and put into the cache. Be sure that
the information is cache does not expire before the user is likely to accessit.

Example 8-3

<head>
<link href="page2.wrd" rel ="next/>
</ head>
<card i d="pagel">
<do type="accept" | abel ="Page2">
<go href="page2. wr "/ >
</ do>
<p>
Page 1 of 2<br/>

3 p>. ..
</ card>

Example 8-3 shows how to use prefetch to access the next card in a deck.

= Do not use links on cards used to display results.

On cards that ask the user to confirm an action (for instance, deleting a contact from
an address book), that provide error explanations, or that display other results, use the
<do type="accept">and <do type="opti ons" > labelsinstead of links. Map
the safest or most common response to the <do t ype="accept " > label.

= Incorporate Done softkeys when possible.

If no secondary functions on the displayed text are needed, add a Done softkey that
returns the user to the next highest level within the application. Thisis often used in
conjunction with contexts so that the user can pop out of the current context and
return to the context that spawned it.
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8 Displaying Text
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Data Entry Queries

If the user must enter numeric or a phanumeric information, the application can use entry
gueriesto elicit it.

= Minimize the number of input fields that require alphanumeric entry.

Itisdifficult and time-consuming to enter text on mobile phones. Whenever possible,
use selection lists, pop-up menus, or option buttons to avoid data entry. Another
strategy isto store the user’s entries and reuse them when appropriate.

= When an input field is activated by the user, no action or label can be defined for
that field.

Useonly one<do type="accept "> task. Additional options hide primary
navigation from the user.
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9 Data Entry Queries

= Define adescriptivetitl| e attribute and use descriptive text of 15 characters or
fewer for all <i nput > elements.

Example 9-1

® 7| Local Theaters

i [ ]
Check theatars

E

<card id="theaters" title="Local Theaters">
<do type="accept" | abel ="K">
<go href="theaters.cgi"/>
</ do>
<p>
Zi p:
<i nput nanme="zip" title="Z p" format="NNNNN"/>
</ p>
</ card>

Example 9-1 shows how to create a card that requests data. Note that only one action
label can be defined.

= Limit <i nput > elements to 254 characters.

Usethe max! engt h attribute to restrict the length.

= (GUI) To make a text field growable, do not define the si ze attribute

When no si ze attribute is defined, the text field box increases as the user types. This
is helpful for fields that can be an undetermined length, and prevents users from
having to scroll through an empty text box. Use the max| engt h attribute rather than
the si ze attribute to restrict the numbers of characters that can be entered.

= (GUI) To fix the size of the text box to one line, use the si ze="0" attribute.

Usethesi ze="0" attribute only when the user does not need to view all of thetext in
the field—for example, alist of recipientsin an email application. In addition, make
sure that enough characters are visible to the user, particularly if theinput field
follows text, because the input element is rendered on the same line of the display as
any text that precedesit. If you do not know whether the field is large enough to
support enough characters, add a line break after the displayed text and before the
input field.
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Data Entry Queries 9

(GUI) To fix the size of the input field, define the si ze attribute to be other than
size="0".

Defining the si ze attribute limits the displayed size of the field but does not limit the
amount of data a user can enter. The value of the si ze attribute specifies how many
charactersthe browser displaysto the user. If it isalso necessary to restrict the number
of characters, define the max| engt h attribute. If the size of the field does not fix on
the line with additional text, the field automatically starts on the next line.

(GUI) If the si ze attribute is defined to be greater than the length of one line (in
characters), the input field displays the entire line.

If thesi ze attribute is defined to display over multiple lines—for example,
si ze="20"—the text box is drawn to display two full lines rather than only 20
characters.

(GUI) Use a button or a link after the final input field to allow the user to submit
the data.

The user should be able to submit the data easily by pressing alink or a button.
Buttons are useful in forms, but they take up more space than links. Define the <do
t ype="accept " > element to replicate the action on the button or link.

Example 9-2
& | itite Meszage ] £ Aphl Showers [ % & | itite Meszage ]
m Jairne F E'i"bE'mI:'I;W ':bi:lh'i m Jairne
Bab 1 (bj@acl.o -
B [ im S (unky@a$ | [CSi][RpriiSaly
Subject: [ Joe Stk Subject:
RE: A [E sl E% RE: |
Meszage! [ T-Bo 5 Edit e Meszage!
o | Tesld2 ! d
v | Menu | Add | v | Menu |

From emailedit.wml:

<do type="button" |abel ="To:">
<spawn href="enai | addr.wnr c">
<recei ve nane="noreto"/>
<catch/ >
</ spawn>
</ do>
<i nput size="0" name="newfro"/>
<do type="button" |abel ="CC ">
<spawn href="enmni | addr.wnr c">
<r ecei ve nanme="norecc"/>
<catch/ >
</ spawn>
</ do>
<i nput nanme="cc" size="0" val ue="$norecc"/>
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9 Data Entry Queries

From emailaddr.wml:

<sel ect nane="addresses" nultiple="true">
<option value="April">April Sanders (as@wet.con </ option>
<option value="Bill Brown">Bill Brown
(bil'l by@ahoo. com </ opti on>
<option val ue="Bob Jones">Bob J (bj @ol.com </option>
<option value="Jimy">JimS (funky@ol .comn</option>
<option value="Joe Snmith">Joe Snith
(JoeS@ unt v. con) </ opti on>
<option value="Sally">Sal (sal @muil.com</option>
<option val ue="Tad Branson">Tad Brason
(tb@xcite.conm</option>
<option val ue="Tesl a">Tesl a (cool kat @ot mai | . con) </ opti on>

</ sel ect >
<do type="button" | abel ="Add">
<exit>
<send val ue="3$addr esses"/ >
</exit>

In Example 9-2, To: and CC: are buttons that allow the user to select email addresses
from a contact list and insert them into their respective fields.

= Include a descriptive label for the <do t ype="accept " > task.

For example, use the Find label in applications that allow the user to access
information from a database. This should replicate the action on a button or link for
submitting the form.

= (GUI) Use a button to allow users to insert data in a text query.

Provide a button that allows users to automatically insert text into a text query. For
example, to allow usersto pick a name from an address book, provide a button that
links to the address book. When the user selects aname, the input field is
automatically filled.

= Whenever possible, make password fields numeric only.

It is easier to enter numbers than letters or symbols.

= Do not mask alphanumeric passwords.

It iseasier for the user to hide the display from others than to type with masked
characters.

= Discourage long passwords by using max| engt h to restrict the length of the
input.

Set max! engt h to limit the length of user names to no more than 32 characters and
passwords to no more than 20 characters. If there is an associated web application,
make sure that max| engt h islong enough that the user can access account
information from the WAP application.
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Formatted Entry Fields

In some applications, the data entry queries can provide specialized format fields that
guide the user in entering the required information. For example, if the user must enter a
credit card number of 16 digits, the entry field can be formatted to accept exactly 16
characters. Other formatting is aso possible; for example, the browser can be limited to
accept only numeric entries.

= Create informative titles.

For example, if the field requires ayear in a specific format, the field title should
indicate what is required (yyyy).

Example 10-1

Type: Wiz -

Harne:

S

Exp Date: (ramfyyyy] |

k-

& |

Exp Date: (nmyyyy) <br/>
<i nput nanme="expdate" format="N\M/NNNN' enptyok="fal se" size="7"/><br/>

Example 10-1 shows how to create an input field that requests formatted data. The
field accepts only numeric input no longer than 6 digits. The label aso informs the
user what input is expected.

= Forcethe entry type to numeric or alpha, if appropriate.

For example, in some environments, postal codes are numeric only. For those
countries, force the entry type to numeric so that the user cannot enter alphabetic
characters.

= Use max| engt h to restrict the length of the string, if required.

Thisis helpful for phone numbers or credit card entries.
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1 O Formatted Entry Fields

= Prefill known data.

For example, the first 2 digits of the year (20xx) can be automatically filled for the
user. The user can never change prefilled information, so be careful not to prefill any
information that is subject to change.

= Useenptyok="fal se" to prohibit users from continuing without entering data.

Prohibit users from submitting forms that lack required text by using the
enpt yok="f al se" attribute.

Example 10-2

Type: Wiz -

Harne:

S

Exp Date: (ramfyyyy] |

& |

<i nput nane="ccnuni enptyok="fal se" fornat="NNNNNNNNNNNNNNNN"/ ><br / >
Type:
<sel ect type="popup" nane="cctype">
<option val ue="Vi sa">Vi sa</ opti on>
<option val ue="Anmeri can Express">AMEX</ opti on>
<option val ue="Master Card">Master Card</option>
</ sel ect ><br/ >
Nane: <br/ >
<i nput nane="ccnane" enptyok="fal se"/><br/>
Exp Date: (myyyy) <br/>
<i nput nanme="expdate" format="NN\N\/\2\0NN' enptyok="fal se" size="7"/><br/>

Example 10-2 shows how to add a slash automatically after the user enters the first 2
digits.

= If the entry typically is numeric or starts with a number, set the default input
mode to numeric but also allow the user to enter letters or symbols.

For example, phone numbers generally consist of numbers only, but in some cases the
user may also need to enter aspecial character, such as+ or # Thisisaso true for
postal codes for some countries, purchase orders, ticket confirmations, and part
numbers.

Example 10-3

<i nput nane="phnunt type="phonenunt >

Example 10-3 shows how to use <t ype="phonenunt > so that the input mode is
initially numeric but users can change to a phanumeric or symbol mode.
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Formatted Entry Fields lO

= Include symbols in the format to simplify text entry.

Use symbols (such as/ : ; -) in the formatting string to provide visual information that
indicates the expected input. Example 10-2 shows how to embed special charactersin
the input field.

= When using the format nNor nM keep in mind that the user can enter from O0ton
digits or characters.

= Set the correct case (lowercase or uppercase).

Example 10-4

State (2 Letter Code)
<i nput nane="state" format="MJ'/>

Example 10-4 shows how to set the appropriate case when the user first accesses the
input field.

= The default is M*m formatting, which results in sentence-like formatting.
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Forms

Forms can encompass one or more display or action types on a card or set of cards. There
aretwo primary types of forms: forms that allow the user to enter information sequentially
(wizard forms) and forms that show a combination of elementsin onelist.

= (GUI) Multiple elements can be displayed on a single card.

Itispossiblefor avariety of elementsto be displayed on asingle card. For example, it
is possible to put two input elements on the same card to request login and password
information, or a<sel ect type="popup"> and input element to request the date.

= (GUI) Never define a <sel ect type="Ilist">element to set avaluein aform.

Use<sel ect type="radi 0"> (for four items or fewer) or a<sel ect
t ype="popup" > (for five items or more) instead of using a<sel ect
type="1ist"> element.

= (GUI) Whenever possible, use wizard forms to break the data into screen-size
portions of related information.

For example, for purchases, create one card for selecting the item, another for the
billing information, and a third for shipping information or other preferences. Do not
put all of the information on one card, because the card can become too long to
navigate easily.

= Link cards in alogical order.

Provide alogical order that suggests what needs to be entered or selected and why.
= Include descriptive text and titles for all <i nput > and <sel ect > elements.

= (GUI) After the final element, add a button that goes to the next card in the
sequence or submits the data.

For example, if the card is a contact search form, add a Search button that allows the
user to search on the entered or selected fields. For longer forms, add a second button,
labeled Cancel, that allows the user to exit the application. Retain the data, but use
contexts to drop the cardsin the history.
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(GUI) Include a descriptive label for the <do t ype="accept " > task.

For example, use the Find label in applications that allow the user to access
information from a database. This should replicate the action on a button or link for
submitting the form.

(GUI) Do not place a button in the middle of a form unless it is used to insert a
text field.

Users often select the button without looking to seeif there is additional information,
particularly because a button requires more space to display than normal text.
However, abutton can be used to insert text in afield. Seethe information on inserting
text in afield in Chapter 9, “Data Entry Queries.”

(GUI) Use a link in the middle of the form only if the additional items on the card
are not required.

Because users may select alink without looking to see if there is additional
information, you should use alink only if no other text or elements below thelink are
essential.

(GUI) If the user does not need to select or enter many elements on the form,
define a<do type="opti ons">task to allow the user to access the next card.

Bind the action of <do t ype="opt i ons" > to the next card and define a second <do
t ype="opt i ons" > with the Cancel label that allows the user to exit the application.

The primary softkey label should be Next for all cards in the sequence except the
final card.

Thelabel for the final card in the wizard should explain the final action, such as Save,
Send, Order, or Buy. Limit the label to 5 characters.

Create afinal verification or confirmation card that displays all entered or
selected values.

Allow the user to change the values if necessary.

If the user tries to cancel out of a wizard, provide a delete shield.

Provide a delete shield to prevent accidental dataloss when the user presses the Back
key on thefirst card in aform or Cancel whilein awizard form.

Limit the number of characters preceding a <sel ect > or <i nput > element to 30.

Thislimits the text to approximately two lines. Long texts that precede the default
selected option or input field will scroll off the screen.

(GUI) Use option buttons to allow users to pick from a list of 3 or 4 items.

Use option buttons to replace a selection list in aform. Limit the number of option
buttons to a number that can be displayed on one screen.
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= (GUI) Use pop-up menus to allow users to choose from alist of 5to 9 items.

Limit the number of itemsin a pop-up menu to approximately 5to 9 items, or to a
reasonable number of items from alogical list, such asalist of the 12 months.

= (GUI) Use multiple-selection lists to allow users to choose multiple items or to
set the state of an item to on or off.

= Provide an appropriate label for the primary action.

Label the<do type="accept "> task with the desired result. For example, in a
search query, define the <do t ype="accept "> label asFind.

= Display afinal card that shows the selected or entered results for all fields.

When the application saves user data for future access, provide a card displaying the
data entered and the elements on the form. For example, in an address book
application, show the user all of the data entered for that contact.
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Alerts

Alerts are afeature supported on the Openwave Mobile Access Gateway and the
Openwave Mobile Browser. They add value to an application by notifying users of new
information in their areas of interest.

The Openwave Mobile Browser 5.0 supports WAP Push according to the WAP 1.2.1
specifications. For information about how to deliver a notification to a device using WAP
Push, refer to the Openwave SDK, WAP Edition, Developer’s Guide.

= Alerts support alert type (priority), time to live (TTL), alert removal, delivery
status, and security.

Refer to the Openwave SDK Developer’s Guide for information about how to
implement alert notifications.

= Allow the user to turn off or change the alert setting for the application.

This may not be supported on all phones, but whenever possible you should allow
users to customize settings according to their preferences.

= Useonly one alert inbox slot, and make sure that the same URL is used for all of
the application’s alerts.

= Give alerts a short title of 15 characters or fewer.

Thetitle should fit on oneline.

= Do notinclude specific data in atitle.

Thetitleis away to group messages under one aert heading. The same alert title
should be sent whenever messages are delivered from an application. Thisisthetitle
that appears in the inbox, not the message title. That is, only one alert title appearsin
the inbox, even if more than one message is sent to that box.

= Make sure that the URL remains active for at least 24 hours and that the user can
access the alert once it is in the inbox.
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= Alerts are delivered to a device by specifying the subscriber ID in the Openwave
Mobile Access Gateway address.

The subscriber 1D is delivered with an HTTP_X_UP_SUBNO header in every HTTP
request from a device. The absence of the header in the HTTP request means one of
two things: the user is not provisioned (and al erts cannot be sent) or the gateway is not
an Openwave gateway.

= The alert consists of at least the title string, URL, priority, Openwave Mobile
Access Gateway address, and subno (subscriber ID).
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Icons and Images

Images can enhance or support the displayed information so that the user can quickly
review alist of items or see atrend. For example, aweather report can display a date
along with anicon of the predicted weather. Similarly, an up or down arrow can precede a
stock quote.

= All phones support the wbnp image format.

= All phones with color capability also support the png format for color images.

Use the web-safe color pal ette to ensure that the color scheme of theimageis
respected.

= Always include descriptive al t text for devices that do not support images.

= If the phone talks to an Openwave Mobile Access Gateway, the server compiles
1-bit bnp images to wbnp form.

= The WAP Forum does not currently define an animated image format.

= Do not define associate functions for areas in an image.
There is no way to associate an areain abnp image to an action (that is, thereis no
image map function).

= Be careful using images on cards with a timer element, because the timer may
expire before the image is loaded.

Thisisnot an issueif the image is delivered with the deck or card in adigest.

= Images larger than the display size are scrollable vertically but not horizontally.

Make images no wider than 40 pixels.
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<option onpick="ny_url"

Use preloaded images.

Openwave offers| ocal sr ¢ images that are preloaded into the devices that support
images. The use of these images shortens network access time and creates aconsistent
user experience. A list of thel ocal sr c imagesisavailablein the“Images’ section of
the WML reference that ships with the SDK from Openwave, which can also be
accessed at ht t p: / / devel oper . openwave. com Seethe “Image” section in the
WML 1.3 Language Reference for the | ocal sr ¢ images.

Images are aligned according to the attribute of the <p> element.
Images can be displayed inline, along with text or a link.

Images can be included in an <opt i on> element.

This allows an icon to be displayed on the same line as a menu item.

Example 13-1
><inmg | ocal src="envel ope" src="" alt=""/>Enmail </ option>

Example 13-1 shows how to embed an image inline with amenu item. In this case, an
envelopeis displayed before the text (P< Email).

When delivering a deck that calls images that are not already in the cache, use a
digest so that the image is displayed when the card has finished loading.

Thisloadsthe deck and image simultaneously. The maximum digest size must be less
than the MAX PDU, which is device specific but is approximately 2000 bytes.
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Cache

Cache management isimportant for allowing quick accessto previously viewed cards and
for controlling the display of time-sensitive content.

= Do not leave time-sensitive data, such as stock quotes, in the cache.

= Use acache-control directive to specify how long a deck should persist in the
cache of a device.

For example, a cache-controlled directive can prevent users from accessing outdated
time-sensitive information, such as weather, traffic, or a stock quote. Cache-control
directives are at the deck level rather than the card level.
Example 14-1

<meta http-equi v="Cache-control" content="nmax-age=600" forua="true"/>

In Example 14-1, the value 600 represents the number of seconds that the data should
be marked as valid in the cache.

= Do not build an application that relies on information residing in the cache.

= Forcethe reloading of the deck for dynamic data.

Use HTTP cache-control with no- cache and nust - r eval i dat e to ensure that a
deck is always requested from the server. For example, thiscan beused in
applications that have an “Update information” link to dynamic data.

Example 14-2

<meta http-equi v="Cache-control" content="no-cache" forua="true"/>
<meta http-equi v="Cache-control" content="nust-revalidate" forua="true"/>

Example 14-2 shows how to force reloading of the deck every time the card is
accessed in the forward or backward direction.

= The default time to live (TTL) for a deck is 30 days or until memory is exhausted.
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= Ifthe useris likely to access the next card, allow the browser to prefetch the next
deck.

For applications providing textual information that users are likely to accessin
sequence, such as news or email, use the prefetch API from the Openwave SDK.

Example 14-3

<head>
<link href="page2.wrd" rel ="next"/>
</ head>
<card id="pagel">
<do type="accept" | abel ="More">
<go href="page2. wr "/ >
</ do>
<p>
Page 1 of 2<br/>

y p>. ..
</ card>

Example 14-3 shows how to prefetch the content of the next card. When the user
loads the deck, page2. wni is automatically loaded in the background as soon as the
current deck has finished loading. This ensuresthat page2. wnl isalready in the
cache when the user pressesthe <do t ype="accept "> key. Do not assign a max-
age of Oto datathat is prefetched.
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Cookies

Use cookiesto store data, thereby reducing the amount of information the user must enter.

= Cookies are not stored in the phone.

However, the phone can access cookiesiif it is connected to an Openwave Mobile
Access Gateway. If you do not know whether the device will access an Openwave
Mobile Access Gateway, the information should be stored on the server where the
application resides.

= Use cookies as needed.

Cookies can save the user from continually having to enter data from the keypad. If
specific information needs to be stored, provide alogin so that the application can
validate the user and access that user’s personal information. Dynamically configure
the login menu item so that it is displayed only if the application cannot identify the
user.

= If session information needs to be retained, use URL rewriting.

= Always provide an alternative to using cookies.

Make sure that the code supports cases when the gateway/browser combination does
not support cookies.
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Labels and Links

Depending on the type of application and type of information displayed, you should use
consistent labelsin the application and across other applications. Capitalize only the first
letter of the label or link unless the word is aways uppercase, such as OK.

To create alabel for asoftkey, defineat i t | e attributefor each <opt i on> element. If you
defineati t | e attribute for one element, you should do so consistently throughout the
application.

For menu text or text on a softkey, capitalize only the first word rather than each word,
except when the menu item represents more than one category; for example, Dates, Places,
and People.

Recommended Labels and Links

= OK: Used to select a menu option in a choice card.

Can also signify agreement to an operation, such as sending an email message.

= Done: Used to allow the user to cancel the operation and return to the start of
the application or task.

Used to return the user to the home deck, main menu, or an intuitive card within the
application. To allow the user to exit an application or form prematurely, use a delete
shield to confirm the action.

= Skip: Used to lead to similar data, such as the next news article or email
message.

When Skip isused, it should always be the first softkey. Can be repeated as alink at
the end of apage aswell.

» View: Used to select an item in a menu of similar data, such as a list of stock
quotes or email messages.

Must provide additional detail. If Times Square scrolling is used to display thelist
data, pressing View redisplays the data.
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Conflicting Labels and Links

= Details: Used as a link to get details of an item, such as a news article that is
summarized by a headline.

If information continues on another page, then use More instead of Details.

= More: Used as alink at the end of a page of data to see the next page of related
and similar data.

= Back: Not used for entry query cards or as a<do type="opti ons">with a
<pr ev/ > task.

Back returns the user to the previous card in the history list. Do not define a Back
softkey, because userstend to rely on that rather than on the dedicated Back key. Back
on the primary softkey should be assigned to the <do t ype="accept " >task only if
no label is defined for the<do t ype="opti ons">. If Back isassigned to the <do

t ype="opti ons" > label and thereisno <do t ype="accept "> task assigned, then
two Back softkeys are displayed Therefore, if Back is required on the softkey, make
surethat the card hasa<do t ype="accept " > task assigned to something other than
<prev/>.

Conflicting Labels and Links

The following labels may conflict with items on a browser menu and may mislead the
user.

= Exit: May imply exiting the browser.

= Next: Often misinterpreted by users when used as a link.
= Home: May imply the browser’s home card.

= Bookmark: May conflict with the browser menu.

= Menu: Automatically generated by the browser when multiple <do
t ype="options" > are defined.
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ldentifying the Browser

Several classes of web clients could potentially access your site, but for the sake of
simplicity, this appendix addresses four possible situations:

* A client that expectsHTML

* A devicewith the UPBrowser 3.1 or 4.x that supports WML 1.

* A device with the Openwave Mobile Browser 5.0 or 5.x that supports WML 1.3
¢ All other WML browsers

To identify which client is accessing your site, investigate two different HTTP headers,
HTTP_ACCEPT and HTTP_USER_AGENT. Although neither of these is part of the WAP
specifications, they are both standard HTTP headers defined in RFC1945 (see
http://wwv rfc-editor.org/rfcsearch. htm).

Thefirst step isto parse the HTTP_ACCEPT header for the inclusion of
text/vnd. wap. wrl :

= Perl

#!/usr/ | ocal /bi n/ perl

$acc = SENV{"HTTP_ACCEPT"};
$ua = SENV{"HTTP_USER AGENT"};

if ($acc =~ "wmr ") {
del i ver wml

}

el se{

print' Location: http://nysite.conlindex. htm'."\n\n";
}
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= Java

public void doGet (HtpServletRequest req, HttpServl et Response res)
throws Servl et Exception, | COException{
String acc = req. get Header (" Accept");
String ua = req. get Header (" User - Agent ") ;
Servl et Qut put Stream out = res. get Qut put Stream() ;

if (acc.indexOF("wr") '=-1){
deliver wnl

}

el se {

res. set Header (res. SC_ MOVED_TEMPORARI LY) ;
res. set Header ("Location", "http://mysite.comindex.htm");

= ASP

<% esponse. buf fer="true"
Di m accstring
Di m uastring
uastring = request. Server Vari abl es("HTTP_USER_AGENT")
accstring = request. Server Vari abl es(" HTTP_ACCEPT")
If (InStr(accstring,"wr")) Then
Del i ver wml
El se
Response. Redi rect ("/i ndex. htm ")

In all of these cases, it has been established that the client sends WML in the
HTTP_ACCEPT header and can therefore assume that WML should be delivered. If WML
isnot found in the HTTP_ACCEPT list, HTML is delivered. This ensuresthat HTML is
delivered to web browsers and to spiders (crawlers, site indexers).

Oncea WML deviceisfound, it is possible to discriminate further to see exactly which
deviceis accessing the site. The following code first looks for an Openwave graphical
Mobile Browser, then for the Openwave text-based browser, and if that is not found,
delivers content formatted for the generic browser.

= Perl
if($ua =~"UP.B" || $ua =~"UP/"){
if ($ua =~ "QU"){
print "Location: /opwgui/index.wr \n\n";
}
el se{
print "Location: /opw/index.wr \n\n";
}
el se{
print "Location: /generic/index.wr \n\n";
s
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= Java
if ((ua.indexOF ("UP.B") !'=-1)) || (ua.indexOF("UP/") = -1)){
res. set Header (res. SC_ MOVED TEMPORARI LY) ;
if ((ua.indexOf("GU")) !'=-1)){
res. set Header ("Location", "/opwgui/index.wr");}
el se{
res. set Header ("Location", "/opw!/index.wr");
}
el se{
res. set Header (res. SC_MOVED_TEMPORARI LY) ;
res. set Header ("Location", "/generic/index.wrd");
b
= ASP

If((InStr(uastring, "UP.B")) || (InStr(uastring, "UP/")))
If((InStr(uastring, "GU "))
Response. Redi rect ("/ opwgui /i ndex. wmr ")
El se
Response. Redi rect ("/ opw/ i ndex. wr ")
El se
Response. Redi rect ("/ generic/index. wr ")
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Summary of Graphical
Mobile Browser Elements

and Attributes

The following table lists the new Ul WML+ features of the graphical Mobile Browser,
along with some tips on how to use these features to make your applications more usable.

Element/Attribute

Tips

Examples

The <pr ev> Never definea<do type="options”> Every phone aready has ahard-coded key to

element with a<pr ev/ > task. go back inthe history. A Back on the softkey

is redundant and is displayed on both
softkeys if no other options are listed. This
occurs when the user scrolls above the
browser menu or below the last item.

General usability Break information into screen-size segments  For making a purchase, create a card that
of related information (wizard paradigm). allows the user to select an item, one for

entering billing information and another for
the shipping information.

Combine element types for dates. Depending on the application, use a
combination of pop-up menus and input
fieldsto allow usersto enter the date. This
helps the user know the required format. For
example, use a pop-up menu for the month
and an input field for the day.

Defineati t| e attributefor each <opti on> Theti t| e attribute provides the ability to

element. assign an intuitive or informative label (such
as OK, Find, or Buy) to be rendered on the
softkey.

Line breaks Use line breaks between text and apop-upor  When the user isasked to pick an item from a
entry field when the field/pop-up sequenceis list, make surethat theitemsin the list fit on
too short to fit on the same line. oneline.

Titles Limit titlesto 15 characters, when possible.  If asequence of cardsis used for looking up

Longer titles use more lines on the display,
making it difficult for usersto view the
content on the card.

bank account information, use a consistent
title throughout the set of cards, followed the
description of the card.

If more text isrequired, have the first 15
characters describe the sequence of cards,
followed by text that describes the card.

For example, use <Car d sequence>:
<description of card task>.
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Element/Attribute

Tips

Examples

Tables

Use tables to separate regions vertically.

Usein calendar applications or to separate
data when displaying results.

Use tablesto align columns of text.

Useto align alist of information, such asa
name with a phone number extension.

Buttons Place buttons at the end of acard to complete  Provide a button at the end of aform to alow
an action and take the user to another URL.  usersto submit the data.
Use buttons in the beginning or middleof a  Use a button that takes users to another card,
card only to allow userstofill inor selectdata  which allowsthemto select information—for
to be used in the originating card. example, email addresses or adate. Use the
Do not use icons on buttons. selected information to be inserted into the
originating card.
Test boxes Do not start acard with an input field When the user tries the accelerator short cut,
followed by a select list. theinput field is automatically activated.
Use growing text boxes instead of fixed-line
boxes if the information is likely to exceed
one line and needsto be viewable by the user.
Use growing text boxes if the size or amount ~ This ensures that the user does not have to
of datato be entered is not fixed. scroll through empty regions of atext box.
Radio buttons Usein formsto replace selection listitems.  Thisallows usersto make a selection without

havingto gotothenext URL. Usewhenthere
areonly 3 or 4 itemsto select from.

Multiple-selection
lists

Useto alow usersto select multiple items.

This helps avoid user input and prevents
having to parse typed information.

Use to turn a setting on or off in aform.

Useamultiple-selection list to allow usersto
turn on an aert or default setting.

Pop-up menus

Usein formsinstead of a selection list.

Using aselection list takesthe user to another
URL. Pop-up menus can be used instead of
radio buttons when lists are more than 4
items long.

Limit the number of itemsinthe menuto 9 or
fewer.

This makesit easier to scroll thelist,
particularly on phoneswith smaller displays.

Horizontal rules

Useto add a visual break between content
regions.

Use to divide recipient and subject
information from the text of an email

message.
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Sample Application

This appendix presents a sample application with a set of forms that illustrate the
guidelines described in this document and show how to modify applications for ease of
use. The sample application has been designed to work well with the graphical Mobile
Browser. The application was designed based on the following methodol ogy:

¢ Determining who the user is

* Determining the user’s goal

* Making it easy to accomplish the goal

* Making the application easy to navigate

¢ Scaling the application to perform only the necessary functions

* Creating consistency throughout the application

¢ Avoiding or reducing the amount of required text entry

* Avoiding situations that cause unnecessary errors
The WML code for these applications can be accessed online at

http://deno. openwave. coni st yl egui de/ v5gui / i ndex. wni

The entire directory structure is downloadable from

http://deno. openwave. coni st yl equi de/ vbgui / code. zi p

Travel Service

This example applies the steps for creating usable applications to the building of a search
application that uses a sequences of forms, including the graphical Mobile Browser
elements (pop-up menus, buttons, radio buttons, a variety of entry fields, and pop-up
softkey menus) and selection lists, and screens displaying long text sequences.

= Define the user.

The expected user of this application ranges from frequent users to those who may
check every couple of weeks or once a month. The frequent user travels for business
(30% or more) and may be familiar with flight schedules, airport code, and planes.
The less frequent user is one who enjoystraveling in general, but most of the travel is
for personal reasons.
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C Sample Application
Travel Service

= Determine the goal.

Goalsinclude tracking flight status (on time or delayed), seeking flight times, and
making areservation. The less frequent users include those who want to watch fares
on agiven route or are looking for specials.

= Make the goal easily attainable.

Most travelers have a frequent flyer number, so the ability to search booked flights by
the frequent flyer number is useful (though this is not implemented in the Travel
sample application). For example, if a meeting finishes earlier or later than expected,
this user wants to be able to look up aflight and make a reservation. For the less
frequent traveler, who is interested in checking fares, the application should offer the
ability to establish alist of faresto watch, aswell as specials. Allowing usersto select
items from the accel erator key shortcuts |ets them access the desired path quickly.

= Make the application easy to navigate.

Frequent travelers want to get reservation information quickly, so when userslogin
for thefirst time, item allowing them to view their itinerary should be available.
Additionally, amenu item for checking the flight status needs to be near the top of the
menu so that travelers can find out their flight status quickly. Users should be able to
check the flight status from their account information as well. Less frequent travelers
want to be ableto quickly check for special deals. Placing important and user-relevant
information at the top of the menu makes it highly visible and easy to retrieve.Limit
the application to the necessary functionality.

= The highest priority tasks should be listed first.

The primary focus for this application is to provide quick and easy accessto flight
status information. Secondary functions, such as making a reservation, updating
account information, and looking up how many frequent flyer miles have been
accrued may require additional steps. Additional functions, such as setting alerts for
changesin gates, times, and best fares, may a so be accessible through secondary
paths.

= Make the application consistent throughout.

Using aconsistent set of labels for elements or softkeys reduces the time the user
needs to access option lists or to review softkey labels. For example, using the same
labelsfor menu items or links from the flight status screen to make a reservation gives
users a consistent way to complete the task.

= Avoid text entry.

If the application remembers the user’s frequent flyer number, the user can access
itineraries and the best fares list without having to enter data. The application should
store the user’s personal information and preferences for ticket purchase. For
example, when supplying the name on the credit card, the application fillsin the
user’s name and other information such as seat selection. When searching for aflight,
the application should allow the user to search by flight number or airport code, as
well as partial match for cities.
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Application Overview

= Prevent unnecessary user errors.

For users who do not know their flight number or airport code, it is helpful to be able
to use a partial match to search for cities. The input field for such a search can be
limited in length so that the user does not have to enter long text strings. Using pop-up
menus for dates can prevent entry problems, and a calendar makes it easy for the user
to select the correct dates. Cards that allow the user to confirm actions prevent an
accidental purchase or reservation loss.

Application Overview

Figure C-1 shows how to design the application to take advantage of the graphical Mobile
Browser user interface features. Note that the display size is nhot based on any particular
phone; rather, the figuresillustrate content and forward navigation. Backward navigation
is discussed in the design summary section. In these examples, the <do

t ype="accept " > label onthe Openwave Mobile Browser, WAP Edition, is displayed on
the | eft softkey and <do t ype="opt i ons" > |labels are on the right softkey. Remember
that this application is only an example, designed for a particular cultura environment.
The actua fields and text should be modified for the appropriate market or culture.

Figure C-1. Travel Application

B | wireless Air B | please Login B -] viireless Air B -| check fight Crapart AirportiCity: & | Flight Status = ww
1 Ilzer Marne: Hello, Joe! M heck: by cities 1 2 ] 112900
= Flight status 1 Intineraries 2 Check by Right Fartive AirportiCity: = Departs: 6:24
El Resen‘rations Pazsword: 2 1 nurmber =2 11:22 104 2190 Artives: 7idd
4 eSpecialz 2 Reserwationsz 4 Flight iz on time
S Contact us 4 eSpecials Crate: M Seats awailable
£ Privacy palicy Login S Fare Watcher B Tire: A0y = A
Logi] E Crofile L a—— |
oK | 2 oK | ok | | ok | w | henu

Design Summary

The design limits the number of steps the user must take to access the desired information
while retaining as much intuitiveness and usability as possible. Although only one path is
shown, this summary also discusses additional capabilities to meet the design goals.

General Navigation

The application allows the user to search by itinerary or flight status, make a reservation,
establish awatch list of best fares for specified destinations, and view the current specials.
It also allows users to set notifications to be informed when anew specia is available from
specified departure cities, see what planes are available on a given flight, and establish a
profile of persona data

The application design minimizes the number of steps that users must take to access the
primary information that is relevant to their goals. For example, when the frequent user
first enters the flight service screen, he or she can check on the status of aflight and make
areservation. The application stores the login information in a cookie, so that the next
time the user accesses the application’s home card, dynamic menu items appear. In this
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case the first item changes from Login to Itineraries. This way the accelerator numbers to
the other menu items do not change, and it also provides a quick way for usersto view the
status and other information of existing itineraries. Additional items such as “ Fare watch”
and “Account information” also become available. When accessing the “Account
information,” the user can view, edit, and change profile information and establish
notifications and alerts. The “Fare watch” item allows the user to create alist that displays
the lowest cost flights from one city to another. For the less frequent travel er, amenu item
for eSpecials presents the weekly specials.

When the user selects “Flight status,” thereis an option to allow the user to select “By
flight number” or to select by city or airport code. This means that users who do not know
their flight number can check by other means. A partial city match, up to alimit of 8
characters, provides enough data to perform a search for the city, but more than the 3
characters required for an airport code. Once the user selects the flight number or airport
code and enters the relevant date, he or she can check whether there are any delays. While
viewing the flight status, the user can also check the seat availability and/or book that
flight. The frequent traveler is able to quickly make a reservation using his or her frequent
flyer information.

A second path from the main menu also allows the user to reserve aflight. This path
differsfrom “Flight status’ because it requires the user to enter more information,
specifying airline, dates, locations, number of passengers, and class of service. Once the
information is entered, the user can select the flight. Throughout thisform, the user hasthe
choice of continuing on to the next card in the sequence or going back to change the
information. The application first allows the user to select the flight, then provides more
details about the flight, such as alink to the type of aircraft and on-time record. Once the
user confirms the departure and return flights, the application provides a card reviewing
the reservation information and allowing the user to continue on to purchase the ticket,
cancel out of the application, or change the reservation. When choosing to purchase the
ticket, the user is presented with his or her contact and credit card information. If the user
has logged in, the data is automatically preloaded into the appropriate fields and the
additional preferencesin the account are used. If not, the user can enter the information
directly. Once again, the user can exit the application or continue with the purchase. Once
the purchase is made, the application displays the confirmation number.

Backward Navigation

As stated earlier, the user can change the information while making a reservation. If the
user chooses “ Change reservation,” thefirst card in the series is presented and the cards
between that card and thefirst card in the form are removed from the history. However, the
data already entered is retained, so that the user can change just the specified field. This
means that the user can easily traverse through the application again. To establish this
ability, acontext is used so that the cards along the path are removed. Thisway, if the user
presses the Back key after cancelling out of the application, he or she does not have to
navigate backward through the form. To change only the information on the previous card,
the user can press the Back key instead of Cancel.
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Developing for the Individual Browsers

It isimportant to remember that this application has been designed for the graphical
Mobile Browser and may have usability constraints on other browsers. Therefore, develop
or maintain the application for other nongraphical browsers.

Technical Summary

You can access this application at
http://deno. openwave. coni st yl egui de/ v5gui /i ndex. wni

This application is designed to be driven by real-time, dynamic data that is available from
an airline reservation service. To provide dynamic data in this application, a WML Script
file(ti mes. w s) isused. The WML Script randomly generates flight numbers and
departure times, which are used later in the application.

There are several important GUI features of the application that are used repeatedly
through different paths. Additionally, the application navigation and caching model is
important because the user may want to back out of the search results or change a selected
itinerary at any point in the application.

In the Reservations path, aform is presented to the user to select a departure and arrival.
Both of these values are required, so the enpt yok="f al se" attributeis used for both of
these input elements. This ensures that the user cannot submit the form without entering
values. The validity of these values must be checked by the server side of this application
(which is not fully implemented).

Thelist of airlinesis presented asa pop-up list, so that it occupies only asingleline on the
display. Selecting one of the optionsin the pop-up list assigns the value to the nane
attribute of the sel ect element:

<sel ect type="popup" name="airline" title="Pick Airline">
<option val ue="Any">Any</ opti on>
<option val ue="AA">Ameri can</ opti on>
<option val ue="AW >Anmeri ca West </ opti on>
<option val ue="AS">Al aska</ opti on>
<opti on val ue="CO'>Conti nent al </ opti on>
<option val ue="DL">Del t a</ opti on>
<option val ue="NW >Nort hwest </ opti on>
<option val ue="SW >Sout hwest </ opti on>
<option val ue="TW >TWA</ opt i on>
<option val ue="UA">Uni t ed</ opti on>
<option val ue="US">USAi r </ opti on>

</ sel ect>
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Immediately after the airline pop-up list, the user is presented with the option to select
departure and return dates. The calendar icon is active, and takes the user to a card that
presents a calendar. Thisicon is made active by defining it as part of a<do
type="button">.

Depart date:
<do type="button">
<go href="cal endar 2. wr ">
<setvar nanme="date" val ue=""/>
</ go>
<ing |ocal src="cal endar" src="" alt=""/>
</ do><br/ >

A button can be presented with either an image as alabel or with atext label. To use atext
label, simply define the| abel attribute for the <do> element: <do type="button"

| abel ="Fi nd flights">.All other properties, attributes, and acceptable elementsin a
<do> element apply to the definition of the button. If the user does activate the calendar
icon, he or sheis presented with a month view calendar. Each day in the calendar
represents an <anchor > that isin a cell of its own. Selecting a date resultsin that value
being filled in on the form.

Alternatively, the user can choose the month, day, and year of departure by using the
<sel ect > and <i nput > elements. Notice that all three of these elements are rendered on
the same line of the display. Thisis possible because aslong as there is room, the browser
presents multiple GUI elements on the same line.

<sel ect type="popup" name="dnonth" val ue="Mar">
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb">Feb</ opti on>
<option val ue="Mar">Mar </ opti on>
<option val ue="Apr">Apr </ opti on>
<opti on val ue="May" >May</ opti on>
<option val ue="Jun">Jun</ opti on>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug">Aug</ opti on>
<option val ue="Sep">Sep</ opti on>
<option val ue="Cct">Cct </ opti on>
<opti on val ue="Nov" >Nov</ opti on>
<opti on val ue="Dec" >Dec</ opti on>
</ sel ect >
<i nput nanme="dday" size="2" format="NN' val ue="08"/>
<sel ect type="popup" nanme="dyear" val ue="2001">
<option val ue="2001">2001</ opti on>
<opti on val ue="2002">2002</ opti on>
</ sel ect ><br/ >

If you want elementsto be rendered on aline of their own, you must use a<br / > between
each element. Also, depending on the size and resolution of a device, e ements may or
may not appear on the same line.

The form is set up so that the user can either select areturn date or leave it blank. If the
user leaves the return date blank, the application performs a one-way flight search. If a
return date isfilled in, the user is presented with both outbound and returning flight
choices. The flight numbers and departure times are generated by the WML Script, butin a
real application they would come out of alive database.
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Once the user selectsaflight or flights, he or sheis presented with a card displaying all of
the details, including the price of the tickets. If the user chooses to purchase the flight,
another form is presented asking for credit card information, including the name on the
card. The expiration date is rendered as a combined pair of widgets (a pop-up select list
and an input element):

Exp. Date (Month/YYYY)<br/>

<sel ect type="popup" name="nonth">
<option val ue="Jan">Jan</ opti on>
<option val ue="Feb" >Feb</ opti on>
<option val ue="Mar">Mar </ opti on>
<option val ue="Apr">Apr </ opti on>
<option val ue="May" >May</ opti on>
<option val ue="Jun">Jun</ opti on>
<option val ue="Jul ">Jul </ opti on>
<option val ue="Aug">Aug</ opti on>
<option val ue="Sep">Sep</ opti on>
<option val ue="Cct">Cct </ opti on>
<opti on val ue="Nov" >Nov</ opti on>
<option val ue="Dec" >Dec</ opti on>

</ sel ect>

<input size="4" name="year" val ue="20" format="NNNN"'/><br/>

Note that thereisaline break <br / > between the descriptive label for the widgets and the
widgets themselves. The val ue attribute of thei nput element prefillsthe" 20" in the
input field to reduce the number of keystrokes for the user, and the NNNN format string
ensures that the user can enter only 2 more digits.

Aside from the GUI elements, the travel application also makes use of nested contexts
within the application to ensure that users do not revisit the purchasing screens after they
have completed a transaction. They can a so return to the point where they can request a
flight with asingle keystroke. The application also employs a cancel shield so that the user
does not inadvertently leave the application and lose any entered data.

An example of the context structure is that when the user chooses a particular flight, the
following action isinvoked:

<spawn href="reserveflto. wr">
<setvar nane="dpickflt" val ue="$dpi ckflt"/>
<setvar nanme="dnonth" val ue="$dnonth"/>
<setvar nane="dday" val ue="$dday"/>
<setvar nane="dyear" val ue="$dyear"/>
<setvar nane="airline" value="$airline"/>
<setvar nane="cl ass" val ue="$cl ass"/>
<setvar nane="passnunt val ue="$passnunt/>
<catch nanme="prev"/>
<catch nane="it"/>
<cat ch nanme="bail ">
<onevent type="onthrow'>
<prev/>
</ onevent >
</ cat ch>
</ spawn>
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The <spawn> element directs the browser to the reserve flight deck and passesin the
variables needed in the subcontext that is created viathe <set var > elements. Three
different cat ch statements are included as part of this <spawn> element. The <cat ch
name="prev"/ > alows the user to back up directly to this card, and the<cat ch
nane="it"/ > catches athrow event later in the application that allows the user to choose
anew flight from the original list of flights. Finally, the<cat ch name="bai | " > handles
the situation where the user wants to restart the flight search. When this deck receives a
throw event named " bai | ", the browser backs up one card in the history stack from the
list of flightsto allow the user to modify the flight search criteria and start over. The

"bai | " exception isthrown on the “Reservations’ and “ Ticket Purchase” screensif the
user chooses to cancel. On the “Ticket Purchase” screen, the " bai | * exception is thrown
only after the user visits the cancel shield and reconfirms that he or she wantsto leave the
application.
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