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What are Multi-device &

Software

Engineering

‘LSE

+ Example: collaborative

O travel planner
%/mte/Modify Itinerary

‘The University of Auckland

Adaptive User Interfaces?

» Users might want to use

customer o different devices e.q.
D laptop vs PDA vs phone
et - Might want to share
% = > same user interface

O users

Review ltinerary

D + Context of use may
change (task/role,
device, connectivity, ...)

Travel Ages Annotation beTween d/'ffer'ern"

Book Itinerary
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Example #1: Travel Planner
Application

/3 Online Travel Planner Menu - Microsoft Internet Explorer provided by Department of Ce —101 x|
J File Edit View Favorites Tools Help ﬁ
J Back v = - &) Zat | Qi search [l Favorites &4 History | EN- S =
J Address I@ http:/flocalhost: 8080 examplesfjspftravelfmenu_html.jsp _I PGO IJ Links
- =11
Options Online Travel Planner 2l
Select List Flights Lodging Cars/Rail  Vacations Cruises My Stuff

View details
New booking
Update booking
1 Annotate bookin

's Travel Itinerary O
Mark

I~ John

annotation

Selected booking
info:
200209723 - QFB0
SYDto AKL: 55a

Wiew ltinerany |

FlightScarch
Flight search criteria:
otart Date:||j|
End Date:[ ]

Book Scat
Flight find: 5
Flight selected:

’ I ’ e ’ ‘ equest flights fJohn :
‘ r ‘ - ’ Lh eck flight depart/an tQFA4K3L2002/03(20 SYD
(o]
‘ I ‘ C ’ ’ senratl "nz o If med %JOh Select seat:
| Row: ||
Delete | Update | Add Task | Seat:[ ]

Options

== | 2 | 4

|Document: Done

we Y @

The University of Auckland | New Zealand

Software

EIIOIHPE‘I 1ng

1g1ineering
‘The University of Auckland
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Thick-client
UTs

Web-based
UIs

Mobile UIs
Collaborative
work support
Different
capabilities
for different
users/tasks...
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Example #2: Job
Management Appluca’rlon

/2 http:/ /localhost:8080/intranet /jsp/jobdetail.jspzmode=view - Microsoft Internel

J File Edit View Favorites Tools Help

=10/ x|

[ ]

J GBack v = - (D 4} | ‘Qsearch [GFavortes (4History | N S S5
J Address I@ http:/{localhost:8080/intranet/jsp/jobdetail. jsp?mode=view 3 (J‘> Go
J Links @] Customize Links 4&]Free Hotmail €] Windows
=
Job Detail
From IT Department Roy
To IT Department Wendy
Job Title Upload files
Job Detail Please Could you please upload the files the path 1s ci/photos/...

Complete Time Need to be done asp

[

Make Comment

jobreassign00

iobfictaim Reassign Job
Job Detail From: IT Depa Roy
From: IT Dep Roy

To: [Accounting]
mmh

upload files to server

Upload files to server
Complete: asp

Multi-device User Interfaces (c) John Grundy 2006

Software

Engineering

‘LSE

- Web and
mobile-based
user interfaces

* Need adaptive
features -
different
content for
different users
e.g. Wendy vs
John; manager
vs staff;
maintenance vs

8T searching...

‘The University of Auckland
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Example #3: Web-based
dlagr'ammlng

A Edit model element properties! - Microsoft Inte
File Edit View Favorites Tools Help

net Expl

Address |@ hittp:/flocalhost: S080/Pounanny SWEApPScontrollerse

it 7 actiol

n=EditProperty

v|GU

Google - || Early Aspects | % Search Web -

w2

aaaaaaaa

Links **

- Eh a6 blocked | @Y C 7

@Back < e < lﬂ lg jj fﬁ\J Search \ (F aaaaa tes eMedla @3 [‘Ezv L____\’, lﬂ_fl ~ J i

Load Tool Cancel & Back

New ModelProject

Load ModelProject

New Pounamuview
Load Pounamuview
Refresh Diagram

Video
Available Editing idinteger |
Modes title:String

Standard Fliting ./ TR
S findvideos()
Multi-Editing addVideo()
- tvid
Script Enabled rentdecd

RLRVERDINE  Dleose select a model element from the following diagram to edit its property:

findStaff()
updateStaff()

Edit model element properties in the following Pounamu view di:

3

w

)
@ Done

g Local intranet

Software

Engineering

‘LSE

Idea: want to access complex
diagrammatic content via web
browsers

Avoids install on each
machine, enables update only
of server, can use web
infrastructures to support
collaborative work etc

Three versions we have
produced: GIF-based images,
SVG-based images, VRML
(3D) images - and editable!

SVG & VRML plug-ins allow

drag-and-drop in browser via
ECMA client-side scripting

Generated from meta-tool...

‘The University of Auckland
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Example #4: Mobile device
diagramming

NOKIA

I
| |
s |
| . |
1 part&$requirement analysis:part& J
Refresh [
ﬁ'-v* ‘r'
.
\ = |
" B A

NOKIA

Software

Engineering

“ [ The University of Auckland
Diagramming on
mobile devices
(PDAs, phones)?!

Multi-level zoom,
panning, use
buttons to
manipulate
content

Again, generated
from meta-tool
(how done - T’ Il

/ / talk about
shortly...)
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Other Examples... ‘LSE

- Sketching-
based user
interfaces

- 3D
rendering
and
Interaction
with complex
data

‘ The University of Auckland
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Architectures for Building
MUIs

How do we build such interfaces??
Bespoke architectures
- Most currently done this way
- Lots of effort, difficult, limited adaptation etc
Convert concrete format from e.g. HTML to WAP
- Clipping e.g. Palm; page content and image transformation
- Limited ability to translate as working on concrete UI content
Generate interfaces from abstract specifications
- Transcoding; WebML; various XML-based approaches
- OK, but again limited ability to adapt interfaces

Generate from abstract specification, but also enrich with
device/user/task information...

‘LSE

‘Thc University of Auckland
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Architecture #1.

Adaptive User Interface Software

Englneerlng

‘The University of Auckland

SE
Technology (AUIT) ‘L

Extension to Java Server Pages (JSPs) to specify one abstract,
form-based, multi-device user interface

Used to implement the travel planner & job management tools we
saw earlier...

Describe:

- Elements of user interface with device-independent
constructs

- Composition of elements
- What elements relevant/irrelevant to which users/user tasks

At run-time, AULT examines requesting device capabilities,
device user and current user task

Returns HTML or WAP encoding of user interface

Multi-device User Interfaces (c) John Grundy 2006 10
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Architecture ‘LSE

Software

Engineering

‘ The University of Auckland

WAP Database
devices SQL/JDBC Server(s)
protocol
Web Server(s) Application Server(s)
AUIT Java Enterprise Java U
/ Pages Beans [ e Beans
Legacy
WML & HTML Application(s)
PDAs
HTTP, HTTPS and Java RMI CORBA and
WAP procols protocol XML S
protocols %E
EI Laptop/desktop E=
p ==~ HTML browsers \
I ¥

\
\
\

Extensions to J2EE web-tier components

Multi-device User Interfaces (c) John Grundy 2006
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Example of AUIT Page (RF >

Job Listing: Screen

Title: Heading

Jobs : Table

Job Headings : Row

ID : Column

Job ID : Label

Title : Column

Job Title : Label

Jobs: Iterator

Job info : Row

ID : Column

Job.ID : Text field

Title : Column

Job.Title : Link

‘The University of Auckland

<% @ taglib uri="/auit" prefix="auit" %> // page directive to access AUIT tags
<jsp:useBean id="job_manager’ class=’jobs.JobManager /> // JavaBeans to use

<auit:screen name="job list”> // sets user/task/device information...
<auit:heading level=2 value="<%= AUITUser.getUserName() %>"s Job List’ />
<auit:table width=60 border=0>
<auit:row><auit:column><auit:label width=6 value="Num’ /></auit:column>...
<% jobs = job_manager.selectJobs(AUITUser.getUserName()); %>
<auit:iterator name=job data=jobs %>
<auit:row height=1>
<auit:column><auit:label width=6 value=
<% job.getJobNumber() %>’ /></auit:column>
<auit:column><auit:link width=20 name="<% job.getJobNumber() %>’
href=‘job_details.jsp?task=detail&job=
<% job.getJobNumber() %>’ /></auit:column>
<auit:column><auit:label width=30 value=
’<% job.getInitiator() %>’ /></auit:column>

joblist00
</auit:row>
</auit:iterator>

</auit:table> structure

_ Sauitiable , 1 Copy Roy
/auit:screen
encoded via 2 [NEEEing

special mark- =

3 ServerALIT

up language Link -

Logical

Num Job Ti Initia

Multi-device User Interfaces (c) John Grundy 2006 12
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Page-splitting |\

‘ The University of Auckland

AUIT Page Tags generate  Fuyll Screen Size
PDA requests screen o output
<auit:group>
<auit:row size=...> == mmmmmm—————— !
<auit:label>Hello</auit:label> '|Label 1 | |E qt 1 | 1
<auit:paragraph/> 1 1
I:> </auit:row> |:> :r ------------- | :
<auit:label>Name:</auit:label> ! i
<auit:editfield id=customer field=name /> :: Group :'
<auit:group> i (Coll |[cor ] [coi3 | |:
Rl EAR G ] |!
</auit:form> ¥ !
i Row3] R3CIR3C3 1] ::
<||:| < ::| I Rowd] Rac Racs ] !
. . [Label 1] :i |
SDA . R|- U o d
gf:ts 1rst screen LRcl Edg ( utput gr.oupe
then right/down on D-—__| into mltltlfl‘)fle
user request. .. First screen | 7T~ ’ Screen puliers

(WAP “card”) “Right” screen

“Down” screen

Multi-device User Interfaces (c) John Grundy 2006 13
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Architecture #2:

Pounamu meta-tool

‘LSE

translators and plug-ins
- Used to produce thin-client diaaramming tools (web

browser - SVG, VRML; mobile p

Software

Engineering

‘The University of Auckland

onhe - MUPE)

+ Synthesizes content (image+scripting+HTML) from
thick-client diagramming tool (Pounamu) content...

Pounamu Tool

< Views

Model

Converter
i Generators... |
1

\ ()
)

XML Notation
Converters

3)

(2)

e.g. SVG, VRML

) =
Rendering formats

CASE tool view
data e.g. SoftArch

— —
Rendering
and/or editing
tools

<> CASE tools

GXL, Tools supporting these
GraphML etc exchange formats. ..

XML Model Other software tools
O Y .
Converters > XMI, X-ADL, 4 that draw their own
CSV, etc formats R
visualisations. ..
Multi-device User Interfaces (c) John Grundy 2006 14
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Thin-client web plug-in Engincring
‘The University of Auckland
L=
-
-
N e Mk Qe Tl T " Thick-client UI
YEAR ' Pounamu/Thin Web Server Host(s) | : Pounamu Host p o mckeclient LR
3 i Apache Web Server ! : Pounamu Tool i
E : I\ RMI | .
B Web Browsers i : : : i !
z i Diagramming Servlets : e RMI API {ht Commands :
il =——- | i Pounamu
= = &« Ml A GIF Views !
= . HTML || GIF-based Yo i
= ‘ GF! || render Comms. M/ oL B
=3 A SVG, JavaBeans i GIF NS =
e ECMA . : | E | = =
G i || SVG-based Command : ! specs. b —
N SVG Plug-in i render Processing E E TN e
é i JavaBeans JavaBeans i i \ i
< : : : T ' Meta-tools Ul
i ] ! ! ool specs. | |
g i || SVGEdit Cache | | SVG Data | i i (XML) |
3 ! ! ! :
=1 e e mmmmmmmmmmmmmmmmmmmmmmmmmm=d Lmemmememmmmememmemmmmmemmmem—m————————— !
<
[T
o
2
5
>
k=
)
4;:) Multi-device User Interfaces (c) John Grundy 2006 15
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MUPE Mobile device plug-in ‘LSE

MUPE
XML
API

—

—

MIDP2.0

g

MUPE Server

Process

XML —— Request Handler
request

|
Generate
MUPE  ¢— UI Generators
XML

2 Formulate
Pounamu
API call

Read Pounamu

— model/view

XML

User Display Configuration ‘

Software

Englneermg

The University of Auckland

Pounamu
API
(RMI or
XML
Web
Services)

Views
vl
Models

A
" Meta-models

Multi-device User Interfaces (c) John Grundy 2006
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: .\ Soft
Design tools: iView ‘LSE Engineing
=lofx|

‘ The University of Auckland
k23 GUI Tool For AULT

File Edit Help [EEENINTUG 1ol x|
File Edit Help

Structure | Layout | Source | Browser |PDA | Spit View |

@ 0 1 2 3 4 5 6 7 8 9 10 1 12
= —
Row
e
] e | | 1 |Biao's Job List
v e Add | 2 [Num Job Title Initiator Last Sender Current Comment Reassign T¢
3 1 Copy Roy James Not done Assign To
Delete [ 4 |2 Upload Ming James Done Assign To
5 |3 Server Problem  AUIT James Reassign Assign To

6 |Assign New Job

D
3 PO na) )@

.

Multi-device User Interfaces (c) John Grundy 2006 17



|| PRESENTATION || g 2007 ||

The University of Auckland | New Zealand

Design tools: Pounamu

Pounamu: Model things with your own tool
Pounamu Help

‘LSE

Software

Engineering

‘ The University of Auckland

meta model view 0

it ]

Manager Tree l Tool lconsl

classshape |

pounaru
I[J tool projects
=) UMLTool

=]

—¥c

[£” model project
“

general | undo st

B: classshape has|
7 implements has
8: the neww model g

felcome to use Pou

=] @ icon_creator

[+ @ handler_definer
(=] @ meta_model_definer

=@ view

Properties I

expo

[ Please specify p

|»

The current attributes list -

behsviour:MultiLinesText:nonkey

visual_user_handlers ]

meta_model_views ] view_types

|

Multi-device User Interfaces (c) John Grundy 2006

classdiagram I objectdiagram

rtype property:MultiLinesText:nonkey
I_Re tal ' Class
[=- @ shape_crestor | nhame gﬂk*effi attribute:MultiLinesTextnonkey
classshape attribute method:MultiLinesTextnonkey
ll— S name:String:key =y
o . tribute method rlineColor
o textareal
(=@ connector_creator -
implement T
FEEES rfillColor ——— il |L|
-4/ meta model view 0 — » ] Add or delete attribute here ————
| classdiagram_0 classdiagram_1 l model props | visual props] %
implements I - ~Visible model props ———————
Customer g 3
TR attribute:MultiLinesText—————
ey customerlD NSNS
address accountilunber
creditRate
SRSIERN getAddress()
“basics tEMail
getEMailQ “methodiMultiLinesText————
T |
,,,,,,, i etCreditRate() >
font— Ll ] » l
RIEUEAD ]t e
A Cor| erateCusiomer PersonaICuslomer
startS| | B Iborperaie(:ustorr
accounthumber age ]
pereditRate ] oceupation [Invisible model props —————— -
~endsh getAccountNumber( gethged
getCreditRate) getOccupationd)
shapes connectors model_event_handlers ety v
model_user_handlers visual_event_handlers : L‘ | »
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HOIHE‘GI'IHOr

‘ The University of Auckland

Pounamu/Mobile User ‘LSE Software

Preferences

NOKIA

lass rendering NOKIA
onfigi@MupeReleaseTestVe...
lass rendering config in zoom
evel 1@MupeReleaseTestVe...

NOKIA

NOKIA

lass rendering config in zoom
evel 1@MupeReleaseTestVe...

class$Student.class

Refresh

Multi-device User Interfaces (c) John Grundy 2006 19
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VisAXSM: Converter

Generator

& visAXSM

‘® http:/llocalhostlebayw

B category

minOccurs=@ maxOccurs=|E]

itern

title type=
-

[ seller type=
-

highest_bidder type=
-

B description type=
-

location type=
-

price

LIB amount type=

[ currency type=
\

FeT—

EEX

http://somewhere invalidfauction 1

‘LSE

@ auctionType

/.L@ title type=|string|

N

[EI timeRemaining type=m

B seller type=
|| msetern

/{ description type=
/ /{F.-’l shdescription type=

-

EY bid

LIE user type=

/{E amount type=

B shipment type=
\

payment type=
e

bids type=integer |
-

Lm e e )

>

| @ e type-[daeTime

-

Multi-device User Interfaces (c) John Grundy 2006
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‘ The University of Auckland
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Engineering

Evaluation

‘Thc University of Auckland

AUIT:

- Industry web developers + academics

- Both used web-based and mobile PDA-based UIs and developed UIs
with AUIT

- iView tool for AUIT: both used & developed UIs

- Users preferred AUIT/iView-generated UIs over hard-coded,
device-specific UIs for our example problem domain... (1)

Pounamu/Thin:

- Industry UML designers + academics

- Single user tasks: build/refine UML designs

- Multi-user tasks: review/modify UML designs

- SVG+scripting preferred; multi-user tasks didn’ t work well
Pounamu/Mobile:

- Initial results with project management tool promising...
VisAXSM:

- Applied to data translation problems (XML -> XML, code etc)

- Now applying to generating UT content for browser via XML...

Multi-device User Interfaces (c) John Grundy 2006 21
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‘Thc University of Auckland

Conclusions &
Future Research

‘LSE

Multi-device, adaptive user interfaces challenging to designh and
build

We have developed several proof-of-concept approaches to
building
Domains include software design, project management, web-

based information systems (travel planning, vehicle and house
purchase, on-line trading)

Working on 3D visualisations using VisAXSM - translate Marama
XML into VRML and Games Engines (like Pounamu/Thin->SVG)

Developing translation specification tools (VisAXSM)
Developing better UI descriptions/user tailoring support
Developing web services UI description to auto-generate UIs

Multi-device User Interfaces (c) John Grundy 2006 22
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