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0 Motivation
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Want to be able to build “multi-device Uis” (MUIs) —
same interface can run on PDA, pager, mobile phone,
web browser etc

Provide toolkit to developers to make this “easier”
Toolkit not that easy to use...
Want design environment support for developers

Want to generate implementation from Ul design
diagrams
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0) Example: Car Website
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-

View dealer stock

. /
f

/ Customer \ Update Own Stock
Q Car Dealers :

View featured cars Message dealers Message customers

Mb Sales Staff Q

Update Featured Cars Display

Update Dealers Info
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O0) Example of User Interfaces
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/3 search_result - Microsoft Internet Explorer

JEiIe Edit ‘View Favorites Tools Help

=loix]|

J#‘Backvﬂ'@ﬁ g

J Address I@ http:/flocalhost: 8080}

Status

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

For
Sale

Find Cars
Toyota Crolla LX

Ltd 1994, 47561kms 8995

Toyota Aristo 1992,
73417kms 17995
Honda Rafaga,1995,
B8830kms, 11995
Toyota Camry 1995,
58900kms 9995
NextCard

1997 L"'\i;’l‘)a",'“‘:g:g"’a" de 86865
1994 #f:ﬁ:gsu““y Super 76865
1994 Subaru Legacy TX 108964

Wagon

1991  Nissan Pulsar X1R 5 Dr 49113

1991  Nissan Pulsar X1R 3 Dr 92102

Mitsubishi Mirage Asti

199 Commo

106530

ANTIID NOTORS L1D
WMS L
date
date
Find Cars
NATIONWIDE search

Select Make:||EEE)|

1 i 1o
LM J.l‘ll‘J.l
ueh

Select Model:[Camery] i

Year From[1999] pin_}

to[2000] i

Price From[10000] -

to[20000] M e
Make|UEFEE)|

Edit previ Model
[Camery]

7995 Update Yeal[1999]

9995 Update

|@ Error on page.
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0) Underlying implementation
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<%@ taglib uri="/auit" nrefix="auit" %>/ page directive to access AUIT tags

“AUIT”

<j{sp:useBean id="car_manager class=_zar.CarManager /> // JavaBeans to use

<auit:screen name="car search resuli’> // sets user/task/device information...

<auit:headingiavai=7 value=" Car Search Result’ />
<auit:table width=60 border=0>
<auit:row><auit:column><auit:label width=6
value=" Num’ /></auit:column>...
<% cars = car_manager.selectCars(.>); %>
<auit:iterator name=car data=cars %>
<auit:row height=1>
<auit:column><auit:label width=6 value=
' <% car.aetCarlD() %>’_/></auit:column>
<auit:columnr><auit:link width=20 name=" <% car.getCan() %>
href=‘car_details.jsp?task=detail&car=
=% car aetCarlD().%>"-/></gdit.column>
<auit:column><auit:label width=30 value=
" <% car.getMake() %>’ /></auit:column>

’

</auit:row>
</auit:iterator>
</auit:table>
</auit:screen>
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JSP custom tag
library

Run-time
adaptation

Device, user and
task adaptation
supported...
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0) Adaptive Ul Design Issues
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Not like conventional tools e.g, VisualStudio, JBuilder —
one Ul design used to synthesise multiple Uls for different

devices, users, user tasks, ...

=> Need abstract design that is used to create multiple concrete Uls...

Our work has shown structure-based design most useful
for developers in such an environment

Layout parts of (thin-client) adaptive Uls table-oriented

Also want to give developer “feel” for resultant Ul look
and feel across devices
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0) Example Design Sketch
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Car Search Results: Screen

Title: Heading

Cars : Table

Cars Table Heading : Row

ID : Column

Car ID : Label

Title : Column

Car Make : Label

Cars: Iterator

Car info : Row

ID : Column

Car.ID : Text field

Title : Column

Car.Make : Link
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Used to think about Ul elements,
composition, some idea of interaction

Ul structure-based

AUIT synthesises MUl on-demand using
requesting device characteristics, user
profile/workflow (task) info...

...and yes, there are lots of limitations,
esp. interaction, layout, simple
complex->multiple simple Uls ©
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O©) Our Approach
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Developed Adaptable User Interface Technology —
custom tag library for JSPs to build such Uls

Developed design environment allowing developers
to specify adaptable user interfaces using three views:
o Ul element tree structure view
o Ul screen layout view

o Textual view

Generates AUIT (JSP) or Java Servlet implementations
of the Ul
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O Tool Architecture
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Three views share common
data model

Tree view-outline

Screen layout-size, shape,
positioning

Textual-details

XML encodes Ul design

Code generators produce
multiple implementations of
adaptive Ul
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Logical Viaw

Frasentation
Madel

Seraan layout view Taxtual view

_.._.._.__.___.__._.._.._.._.._.__.:?:_.._.._.._.._.._.__..__._.__.._.._.._.._.._.___.____.__

XML-encodad
Descriptions

XML Encoding

Adaptors Code genaration

and Data storage

/ H X\J - Target Interface
O

Implementations
g . and Design Data
E L1 [
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© Tool User Interface [I'm not brave
enough for demo, sorry © |

f23GUI Tool For AUIT
File Edit Help A~

RaEB%e D

J @
Logical Structure

o\

=101 x|

@ (E2) AUIT 0 =]
S p— -0/
&\, Group000 -
& 2 ar Property_[D Groupdoa
. Remove hocolor #FFEEFF
( : ) @ \E«; align center
Clear width 100
g Refresh height a0 /5-\
(L Label00o N\%%

Q @ Grouptdo0001
q J TextField00o

Q @ Grouptdo0ooz2

@ Imaged00n2i

{5 Grouptr0001 Update
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0 Example #1: Tree Viewer
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4 GUI Tool For AUIT
File Edit Help
Da@PesbgOed i Source Editor FEX
| ‘Structure =AUIT:-Template bgcolor="#FFFFCC" tag_id="01"> -
<AUIT:Group height="500" bgcolor="" width="100" tag_id="010" aIign:"cent
? (Zg/ Aumo <AUIT:Grouptr cellheight="3" tag_id="0100"=
useBean00 =AUIT:Grouptd tag_id="01000" colspan="" cellwidth="100" align=""=
o ET Iaten =AUIT:Form name="" action="johlist jsp" tag_id="010000" method="f
emplate <AUIT-Table tag_id="0100000"=
@ @quplm] =AUIT:Device device="html" value=""tag_id="01000000">
® @Grouptrlm]l] =AUIT:Tr tag_id="010000000">
- =AUIT:Td tag_id="0100000000"=
@ WGroumdMOﬂO

<AUIT:Layout color="green" bold="" size="0" face="" text=""
=AUIT:Label allow=""text="Login" tag_id="0100000008(

=

@ (=) Form010000
ngpro ert
9 (3% Table0100000 g Property

/ [o] @ Device01000000 TextField0100000110

<fAUIT:Layout=
<AUIT:Td=

P 1D
9 () Tr010000000 Isi';epe"" <IAUIT Tr>
\ IAUIT:Device=
Td0100000000 [name s

(e A [aive <AUITTrtag_id="01000001">
- ¢ () Layout0 1000000000 [y <AUIT:Td tag_id="010000010"
= Ly Labw <AUIT:Layout color="green" hold="" size="0" face="" text="' tg
i ® () Tr01000001 :;ﬂrffabbﬂf"m text="User Name:" tag_id="0100000
é 9 (&) Ta010000010 <JAUIT-Lavauts =

¢ (&) Layout0 100000100 K e ) B

=

{_.J) Lahel01000001000
@ (&) Td010000011

B TextField0100000110
@ (= Tr01000002
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© Example #2: Screen Layout View

D
3 (D Dna) I E D

&5 GUI Tool For AUIT 1o x|
File Edit Help
CabdaeabXxoe?
0 1 2 3 4 5 6 7 8 9 10 11 12

»

Row l
Jsee [ | ' |Biao's Job List
Add 2 |[Num Job Title Initiator Last Sender CurrentComment Reassign T¢

3 Copy Roy James Not done Assign To

Delete 4 2 Upload Ming James Done Assign To
5 |3 Server Problern  AUIT James Reassign Assign To
6 |Assign New Job

Column sice | | aw || Dpeete |

[ sow ] o |

==
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© Example #3: Running Interfaces
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[ GUI Tool For AUIT

RaFAebXOEdm

[Structure [Layout | Source | Browser PDA | Spitview |
np:lllucalhnst:BElaulschedulel |

k=3 GUI Tool For AUIT

i

Login File Edit Help
: G rr— DaEmEeEhY O e

[E4GUI Tool For AUIT
File Edit Help

Cafeh¥pedad

(Structure | Layout | Source | Browser | PDA [ Spiit\View |
| Launching wap Simuator ... |

o e
=}

: — ISR - iolx
URLtip:localhost8080fproject o File Info Edit Settings Help
Go |htlp: /#localhost:8080/project/jsp/out-4l EI
- 3
Biao s Job
List
Job cas
“umTitle Initiator

Biao's Job List
1 Copy Roy
2 Upload MNing

Server AT

Job T Initi

R 5. o
2303082200250

Problem

Assign New Job

[Copy ] Roy

&) @ )

@@@%@@QQQQE@®O

HOME MENU CLR BACK

=
9 A
0 (== (D (108 05 01 (0 @naeaem'@@egaa
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O) Implementation
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“* Java, Java Swing used
for design y 4

User Interface components — Java Swing

environment A SR se—" —— =
Tree Text Layout Browser PDA
Structure Editor Editor Editor Viewer Viewer
‘ °
% XML-encodlng for Ul - i1
Screen definition data structure
. IE6 Nokia
d es Ign S —:j— ActiveX PDA
XML Encoding Object Simulator

P

Tomcat JSP Server

“* XSLT generates

AUIT, Servlet code amm— I —
XML Storage —> XSLT-based Code -
Generation servlets, etc.
* Embedded viewing
tools
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O) Evaluation
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Evaluated both design tool and generated adaptive
user interfaces

Ul developers evaluated design environment, servlets
and AUIT custom tag library for building same Ul

Users evaluated hand-coded adaptive Uls and
generated AUIT and Java Servlet Uls for usability

Design environment and generated servlet
implementations rated by far the best
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0 Summary
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Designing adaptive Uls requires different support to
conventional WYSIWYG Ul development tools

Our design tool provides three mutually consistent views
for such design

Provides generation of Ul implementation from XML
encoding of design

Much quicker, more accurarte, round-trip development of
adaptive Uls supported

Modifications needed to simplify Ul design structure
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