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Motivatiow

v CASE tools awenwt used - Iivawi etc
- not wntil Model-Driven Development
arwyway... ©
v Using pencil & er the way most of us
A s Psoft\%re? fbpawdxétectﬁyre/, UIseto -
et
4 Swww&WMwW—dr%wMM
fi /z /t @ffz tte{f'” z % F _ MW M/z % F
more “wsable’ for designers - Plimvumer et al
v Very little ort inv current design tools for
Mdﬂw% input - despite e.g. TabletPC,
stylus-based PDA popularity
v ITy avfun ideav to-extend our meto-tool to-add
sketching support...
- curiosity -drivew reseawcihv
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Cuwrrent design tool interaction

v Example: MaramaMTE
v Software WW& modelling; performance

v Ecli w~ba4%toohetpmduced/ withv owr
Mavrama meto-tools
v Uses corwentional interactiov:
-Mowse
- Tool pallet
- Dragﬁawd/\d/-drop §
-K text endiy (i NG OV
T%/bWPC vy (including
- Sawefload, diagramv content o-XML fles
-Shawe viaw CVS/SVN; diagraw diffi merge etc
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1 *.model |= diagramS.maramaDiagram

B *archl.maramaDiagram X

Q Select
74, Marquee
[}; Sketching tool

m ClientShape

[webL

-otErTSRape—ereate.a ClientShape shape

B ServerShape )
TableShape

B ServiceShape

B RequestShape

B DelayShape
M Text

| ClientServerConn
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CustomerService
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Tasks | Model Instances | XSLT Transform | Console | £ Properties &2
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\Iialue
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threads
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What do-we REALLY do?

v For explovatory design/review?
- Use pen & paper; Use whiteboard
- Sketch awrchitectuwral abstractions
- Informally annotate
- Discuss; revise viav cross-oulyrub-out/annotatiovw
v %WW“W@Z& huwman-centred” interaction
v But - what's kind-of difficuldt:
- Captuwe (photocopy boowrd? Digitad
Wdﬂ) g ‘o
- Distribute - inv captured form Chard copy,
scaonned)
- Modify - hawrd)!
- Collaborate - same time/place only realistic:..
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And so-
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...then formalise inv MTE tool

=| diagram1.pouDiagram =| modell.pouModel ] *designz.poubDiagram &2 =0

[y Select
73, Marquee
[g Sketching tool

[~ Shapes »

M ClientShape ebl
B DatabaseShape
B ObjectShape
B Servershape
B TableShape

B ServiceShape ) ‘ Lo
M RequestShape CustomerService
M DelayShape

[~ Connectors >

} ClientServerConn
+ RequestConn

l ServiceConn

} TableConn s

BUT ...very time-consuming;, errvor -
prone & now couw't change withvpen... !!
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What we'd like to-do- inv our
de/,s@g/w’ tools

Combine “best of bothvworlds”’
Sketching-based input into- MaramaMTE to- ort
early-phase %plorwa‘?tmy oawchitecture W\?App
desigw review
Formalise “ink” into- modelling componenty & text
Computer-based management of ink and

- Cav manipulate sketched ink withy pen/mouse;

sowvef/load,; distribute to-other users etc

Wankt to-KEEP sketched content AND formalised
content,; keep consistent, and ever sometimes
show/manipulate together!

Use sketching duwring e.g. reviews to-augment
collalmm«t’wwm% 4
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Adding sketching support to-
Mavrama-based design toolsy
v ypwm%~ Eclipse-based %~%1}75f domain-

v Prototyped plug-in extersion to-Marama to-add

&ketdw/\?/ ortto- generated tool - NO CODE
CHANGE. tg-%aﬁtocﬁjg

- ‘Eggtb/wma&ketdv” - works for ANY Mavrama-specified
v Augmenty Eclipse graphical editing withv overlay &
recogniser view
Uses thivd-party stroke recogniser
UZM 2to~ (1) formalise; into- Marawmav diagram

; (2) ort secondary avwnotation ovv
Lagroam, ( 3)%’;3ortoouaborafwe/ review works
v E ed vowriet interaction & recognitiov issues -
Explored variely ofineraction & recognition, issues
tool engineering issues:..

AN
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Example #3 - Sketch & formalise

urce - n2.pouDiagram -
File Edit Mawigste Search Projeck Tomcat Run Window Help
eI T 0L LY VSR AR AT R m
I &1eva | [PyResource
TS Mawigator 50 | Outline = O || 2 dagrami . pouDisgram | =] modell, pouModel [ designz pouDiagram =1 =0
B % |2 7 |||k seec
=/ = MTEbestsl i I
[ classpath < [y Skexching bacd
[Z .project = = = o
Y| design. pouDiagranm ‘: - e i ot
5| disgraml.pouliagram ChienkShape S&verShape
3 modell pautadel W ossbmeshape o webLL oo
Sedice Shape
:ome:tsh.ape h Shane| th e
Sarvershape \ ape
I Tabieshape Creste 5 ClifntServeron
B ServiceShape bs oy .
. — B Reestshape sketchBRec en'-:;ﬂl_‘nurn
Ol propertes 12| | & & = || o oelayshape N
Propety | walue ||| = comextors #|
SoEET S L ChentSerwverConn s
name WebUI L RequestConn <
z -5 | ServiceConn
L TableConn
Tasks | € |EmorLog £1 | = B
[Meas age | Plug-in ] Diabe |
HO.M) m W s s B B
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Examble #4 - Mixed-mode

| diagram1.poubiagram | model1.pouModel \ T design2.poubiagram &7 | ==

‘ % Select

73, Marquee

Q Sketching tool

=% Shapes »
B cClientShape

B DatabaseShape

B ObjectShape

B Servershape

B TableShape

B ServiceShape ' Lo
B RequestShape CustomerService
B DelayShape

[~ Connectors »

WebUI

} ClientServerConn
} RequestConn
4 ServiceConn
} TableConn et
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Example #5 - Review/Collaborationw

= diagram1.pouDiagram

= modell.pouModel

‘ T *design2.pouDiagram ° ’

[} Select
£, Marquee
[% Sketching tool

|~ Shapes *»

M ClientShape

B DatabaseShape
B ObjectShape
M sServershape
B TableShape

B ServiceShape
B RequestShape
M DelayShape

[~ Connectors - ’

} ClientServerConn
} RequestConn

} ServiceConn

} TableConn

B8

Web %F
U7

Customer

Coshoi

& Crv/cp

us&ufﬂl_

AE_'?‘
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Example #6 - Diffing/Other view
types

|=| .model [ pageflow_sketch_v2.maramaDiagram W *pageflow_sketch.maramaDiagram X 8 | 3 Recognition £2
[y Select [ndd Transition \ Shapes | Text |
7, Marquee
[Q Sketching tool (Cli Recognize+Learn |
(= Shapes 2 Recognize
B Action — " Elementtype | Prab |
M page 2 Action 46.0
M ClientShape Page 46.0
B Sketch | Shape | Both | ¥cligntshape  844.0
(= Connectors 2 Transition 125.0
} Transition Create Shapes
id = null
Sketch&Rec v
——|probability = null
| 500
- id = null
Selected:
——|probability = null creee
Recognised as:
p— ClientShape
probability = null Mapped to:
3 ClientShape(1157135563004.49)
odel Instances | XSLT Transform | Console | Properties | £ Differel =08
item | command | apply | undo | ~
1 Movefresize Action Rectangle{320, 103, 62, 33) true  true
2 Set property Transition - > Page.id = null true  true
3 Set property Transition -=> Page.probability = null true  true
4 Set property Transition - > Page.id = null true  true
5 Set property Transition - > Page.probability = null true  true
6 Set property Transition -> Action.id = null true  true
7 Set property Transition - > Action. probability = null true  true
v

el

Movefresize ClientShape Rectangle(32, 40, 93, 67) true  true
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A number of interesting issues arise
whew adding sketching support...

v Whew do- yow recognise shapes?

v How do-yow recognise text vy shapes?
v Reconitiow - traiv vy generic?

v If train, WHEN do-training?

g ICSE 2007 - Sketching-based,
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Issue #1 - when to-recognise?
v Whew do- yow recognise? Formalise?
- Immediately dvow stroke?
-After set of strokes?
- Recognise but leave sketch until all drawns?
- Recognise all at once & formalise?

g ICSE 2007 - Sketching-based,
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Recognition Examples

Selected:

Recognised as:

Mapped to:

1.
Sketch
2. Sketch &
g,‘fo.lw Mapped to:
3. Sketchv ﬁ
& W & Recognised as:

1 i ’ < Clientshape(1155605669921 D

Selected:
1155605669921.6
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Issue #2 - text vy shapes

v Text & shapes suit different recognition algorithms

4 1 te shapes different e.g. linear,
gﬁm /?fra%g %i{wd') vefsequemca/ﬁfg/xmuity/ /
overlap ¢ shapes)

v Options:

- Attempt to- ify strokes as textv '
g oy rokesastant vy hape g
- Attempt to- strokes into- single chawracter;
le oauféte:gzvymxglexmlexmapef, o
nuldtiple simple shapes
- }éaxve/ “ares’ where drow e.g. text, numbersy e.g.
- Hawve pop-up drowing area for text e.g. PocketPC

- Hawve annotati where drow text (our
och - bosed 2oy SUMLOW UML
wpprc'h - based oW owr previous

g ICSE 2007 - Sketching-based, 18
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Text vy shapes examples
Client
\ } '::> Shi:e
—> —
W els Ul _7 =—> WebUI
T Client
} —> Shi?)e
—> -
wels vi_ 7 = WebUI
ICSE 2007 - Sketching-based, 19
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Issue #3 - use of training; context

v’ Cawv attempt to- recognise shapes & text using
“ %@WM e.g. Apert’s algorithunw
(‘geowwtra’/y), TabletPC text

v Coanv wse training-based e.g. Rubines
adgorithw (vawiows ink properties)

v Cawv attempt to-use “context” to- infer text vy
shape; shape classification e.g. if have syntax,
use enclosure; proximity, etc

g ICSE 2007 - Sketching-based,
| inbut & meto-tools

20



Geomelricy vy training vy condext

e RemoTeObjecT CustomerManager
— Client Remote
or Service
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1
M 1
HHReco i MaramaSketch EC l I PS e I D E !
multistroke ! Event haqdlers: !
| recogniser 1 -create points/shapes !
U e . -group ghapes "
| FICCOSTISCES MaramaEditor Eclipse :
! MaramgSketch -create Marama Event handlers Properties GEF !
! Recogniser o editor shapes e.g. editing View Library 1
I View -consistency— sketches constraints :
: and Marama shapes !
[} 1
i 7 L :
| MaramaEvents MaramaCommands ) SWT, '
1 JFace .
' Libraries !
: X |
1 }
1 1
: GroupedSketch Properties :
1 ) o 1
| e ~{ Shapes :
1 1
! SketchedShape L k !
} ™ 1
i \ TimedPoints Marama Connectors EMF :
I Editor Libra :
: MaramaSketch Editor components components I Y '
! l / | ;
1 / l 1
1 [}
1 1
1 ..
. Entities '
S‘;\ Eclipse EMF XMI Serialiser 5 Q Associations '
X (save/load) X
1
1
1

Marama project model
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)

Evaluatiow of prototype x

v Very much exploratz ot - rather
L mﬁwm%lw%%w view,
vari recognitionw reliability...
v Demoed to-experienced wsers of Mawama tooly
-Very positive receptiov
-Like idea of “free” sketch support
for any tool
-Issues around “iy i€ too-flexible ??
v Cognitive Dimensions analysis

—Wx’/y of key features & trade-

v (A o divider/text s oblems
i e

g ICSE 2007 - Sketching-based, 23
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Future wovk

v Add better eftext divisiovn algorithwm/
approachv —% Patel PhD...

v Achieve e aggregalionw using meta-tool
shape specificationsy

v Explore use of new Microsoft Tablet PC-based
recogniser as plug-inv component

v Explore use of better tive ri tionw

g ICSE 2007 - Sketching-based, 24
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Conclusions
v Sketch-based input offers alternative
interactiow style
v Becoming move populow with e.g. E-
whiteboowrds, T aﬁfg'PC, PDAs wg;h stylus - WE
NEED TO EXPLOIT THESE IN OUR SOFTWARE
APPLICATIONS & TOOLS
v Waznted/mlorex ways to-add to- domain-
ecific vi language meta-tool and issues
arise
v Wanted test-bed for exploving different
interaction, recognilion, usage scenarios
v Added sketching layer viaw plug-ing to-
Marama meto-tooly in Eclipse
v M areas for futiwre improvement to-achieve

aper-like ease-of-use & software-like

ICSE 2007 - Sketching-based 25
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