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Model-basedinterfacedevelopmentsystems
] Stilllaboratorytools
] Despitetheirpotential

“Classical“interactiveGUIbuilders

1 Quitewidespread
I Inspiteoftheirlimitations

MNewpossiblereasons

] Largesetofinterfaceprimitives(™ Widgets”" Controls”)
1 Easinesandintuitiveness(™  Visual Programming’)
] HighlycustomizedGUIs
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XXLApproach

Textual+Visualdevelopmenttool
I Notahigh-levelM-Bapproach
1 "Missing link "betweeninteractive GUIBs andhigh-levelM-Bools

Textual+Visualequivalence

"I Corddea:unify textualand visualprogramming:
Specificationanguage
InteractiveGUIbuilder
Freecombinationofbothmodes

Environment- Ericlecolinet- ENSTRiris



Textual+VisualEquivalence

XL-Cspecificationanguage
I Mostlydeclarative

1 Careitherbe interpretedor compiled .
standard{C+4sourcecode(Gubset)

XL-BinteractiveGUIbuilder

[ Carreeditandmodify  preexistingXL-Gsourcecode
Notlimitedtathesourcefilesititselfproduced
Onlygeneratestandard(XL-)Ccode

Editable C source code can be produced or modified
by programmers or by other tools
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Consequences(1)

Opensystem

] TheXXLbuildercancooperatewithhigher-leveltools

—
4—

XL-C
source code

—

XL-B
+— builder

High-level specs. Textual programming Visual programming

!

] Example:

P GUI Developer <

!

finetuningofXL-Gspecificationsproducedyanothertool
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Consequences(2)

Trulviterative developmentscheme

] Thebuildercanbeusedatanystage:
Frontheprototypetathefinalproduct...

Adding

prototyping Re-designing sophisticated Re-designing
(builder) (builder) behaviors (builder)

(textual coding)

Nostrongseparation betweenpresentationandGUIcontrol:
] GUIsthatevolvedynamicallyatrun-time...
[ Highlycustomizedcomponents
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TheXXLModel

Generiddnmodel
4 meta-classes:
] Graphical objects [0 encapsulate Motifwidgets
1 Control objects [0 repetitions,conditions,callbacks
1 Structuring objects O interfacesandsub-interfaces
] Property objects [0 appearanceandnativebehaviors
Genel‘i(ﬁ'ObjECtS —| FullBox [l
] Actualwidgets+implicitbehaviors File Edt: Buttons | e |
derivedfrom context putsont || <roerecp| || butont |20
Higherlevelofabstraction g | ot | b {M
Recursivechanges st e ] P iend
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ThreViewEdition

Text view:
code representation

Graph view: Internal
visual representation representation

Widget view:
resulting GUI

‘JAllviewsare linkedtogether andare incrementallyupdated

JAllobjectshavea  visualrepresentation :
Inthegraphview
Evenrongraphicalobjects
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Hidden+visibleparts

XHXL f ABuild (#X3£198.8) - Erc Lecolinet (elc@enst.ir)

Dconcrete and abstract ObjeCtS File Interfaces Edit View Options

Help

New| Lnad‘ SavefMake| Hefresh‘ Llndel| Delete| Unlink| Hebuild‘ Hesuuru:es| Laynut| Cnnne}{‘ C Cude|

represented and manipulated

Oyect |XXL Giass|Foreach Change HName ed, orange, yellov ﬂ|

] On-Line Hefp:
in the same way Editor Cptions
Cpen Help
e . . palette
"ISpecification of the GUlina | venser- || 5 setcox -
. . . \H shiowe, Ghos
direct manipulation style intarface - —
p y Containers .- il ::.-—-E“i-_;.—h e %FOREACH
Primitives |- frame1 frame2  frame3 e=—=au
- - Dialogs = T T !72?1_ [Args]/activateC}
Iterat“’d eS|g n XKL - Cond  |PushPin | Args et — ?
) ) ’WHEE:;; C:IIbac attach Editor
1Widget view updated ol == @ e
‘on the spot” SEST TN -
[Ngﬁwx}k /f-‘/ [I}' . [C# . [.éfgsr[Set] motion'er > Claseﬂe -
5 v o ju P I _f;:—!
IThe GUI can be deeply 7 N
Bl ]

changed at any stage
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TextView

Textual+VisualEquivalence

1 C Code changed ‘on the spot”
when Graph View is modified
(and vice versa)

1 C Code can be changed interactively

FulintegrationbetweenVisual
andlextualprogramming

Progranlkiveliness

1 The GUI can be modified while
the program is running
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XL Source Code: SetColor.xxl

ors M End of Frame */

#lokj frame2 =
tFrame, "frame2",
{HBox , "matrix",

o |
Edit | Save | Clear | Close | Help |

“Mod®

Lal

bouse Button 1 to Select Text - Button 3 to Open Menu




XL-CSpecificatiolagap

StandardANSIC
] Can be compiled or interpreted

I No strong separation between GUI code
and other C functions

Intuitiveness of GUI builders
+ expressiveness of progr. languages

Reverseanterpretation

I Dynamical correspondence between
run-time GUI objets and source code

The builder can deal with preexisting
C source code
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HIOE) e diglog =
iFileDialog, “cpen dialog”,
(Armgs, "dialogTitle" ,”Cpen Image™,o),
{Callback,"",CpenProc, NULL, ©) ,
al;

H1CET file merm =
iHemm “file merm”,
(Button, “Open”, cpan dialog, o),
(Button, “Sawve”, save dialog, o),
U - s o
0 ;

HIOE) menbar =
(HemBar, “memidbar”,
(Button, “File”, file merm, o),
(Button, “Wiew”, wview mer, o),
oy ;

(HBox, 7,
(Label , "newcnl™, o,

al.

{(HBoX, 7,

ffeach button goans a mam

(Label , "newnams™ ol ,

| TextField, "entry”, o),
(Button, "update”,
{ Comud, 77,
(Set,
"~rnename. label Btring” , " ~* entry . valust
"~Anenpool backorowd”, " ~*entry.value) v,
0.0y,




Combinations

atf‘sextthoughts”

FrequentreproachagainstGUIbuilders
[1 Theyrequiretakingdecisionsthatfixthepresentationtaearly

XXL
H . = FullBox [ (VBox, "menu”,
1 Adaptivdlayout: . w || (Button, butont",o),
; puttont | Button, "budtons", o),
Constraintsratherthan e [ et
absolutecoordinates [ e K
: . . (PulldownMenu, "menu",
1 Graphview:powerfulway: (Bution, Buttont" o)
{Button, "butfton2", o),
TochangeU_Istruc’_cure_ (Eution, Saton®, o
Tore-combinevariousinterfaces o)
1 GenericG-Objects:
Basigresentationrandeehaviorderivedfrom context

1 Recursiveclaschanges
Actualwidgetclassesmodifiedcontextuallyandrecursively
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Controlbjects

(HBox, *”

- = - ([aflel:”nafml”,oj, (Label , "riemams” o),
Conditionalevaluation Ve,
. (TextField, "entrv”, o),
1 Cond object (Button, "pdate”,
e g R~ ) value
"1 For specifying basic behaviors in }--%ﬂﬂéﬁﬁ&%ﬁEHimtéﬁalué}-nf
a declarative way st
. l:l . text™ #
] Can be triggered by events or Py sna, Gho>
active Values IIjinkl ﬁl [fras] [Set] mu:utiu:ur'ﬁu"eril ?FDEEAEH
H_| moNN o e
[.é-.rgs]faJ:ti\-'ateI:}

Click on Color to Select

Repetitions
I Foreach object

ckoround, " #FOREACH" .ol .

try,value”, "EFOREACH" .

R hg
wcol background” .
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OtherFeatures

¥10bj icon =

- (Interface, "icon",
Sub-interfaces (Hﬂ;g;;og;g?gigﬁg@;@ N
. . .. Button, "SINSTANCE",
I Multipleinstantiations o, emile, o),
1 Parameterization Y10b canvas -
(Carrvasz, "canvaz",
] Interfacescanmakereference (Instance, "icol”, icon, o),

. (Instarcss, "_'!_(302"_, %con, al,
todher(sub-)interfaces (nstance, "ico3); oo, o),
(DLink, "icol", “icod®, o),

Directmanipulation _
] MoveHandle, DLink, etc. °°1
_ _ I e / L\ ﬂ
Migratoryinterfaces \/" il
1 Dynamidoadingthroughthe Mol |
network = . 5
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SketdiDrawing

*13ketch - Eric.lecolineti@enst.fr
Sketch  Edit  View

Earlystagesofdesign e i
1 [m
] Rule:lettheuserfocus 1 e | :
ontheglobaldesign! Ejj | T i
ml (m|
TR E:%Zﬂ
Sketchdrawing — j e
. . F formi T H
1 Constrained drawing P o o 1.
Wltl‘the‘nouse K = _ OH scrollwi24 — H F sE};ﬁlistrE"
|
]
Sketch =] B3
merul  menuw2  menus ELH: T I g | =
M ‘Elal:ueli AL A :;E O btn% O
] abel2 |— L
btnl2| | ; four H "\I’I:* -h N— S —
btnl3 ‘33“13 | Five {_%ﬂ Tertheld2] % ﬂe%_)
Alabeld | b = i
| [
; [ |
r| flone ik w P Rebuild| m Names| Elose|
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ObjectclassesandLayoutconstraints
] Are automatically deduced by the system
] Can be changed interactively

1
=
[n g
oo
b 4
o I
g

0
oo
g
oo

Adaptivedayout
[ 1 Constraints rather than absolute coordinates

(1 Not WYSIWYG:
Drawing= /ogicalrepresentation

Iterativedesign
] Widget, Graph and Text views incrementally created
] Can then be modified / refined at will
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Currentstatus
[l Implementedandfreelyavailable
1 BasedonrXWindowMotif1.1

Availability
[1GNUGPL
O http:/ /www.enst.fr/ ~elc

Currentapplications

] Varioustoolsandstudents’projects:

SimplifiedHTMLbrowser,imageandtextedition,
Website/hypermediavisualization,etc...
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Ubit toolkit/Futurework

AewGUTItoolkit
: [ wemo MEE
1 Based on a construction game metaphor e ol o 7 _te)

5 fal=lx B @ @
File % vellow [hant Text Timer

1 “Basic bricks” that can easily be combined 7] nex

The @Tooll * Ubiqview
@ Lists

Goa IS %Edlt | Wore ! |Uh“: A dhsBrick ConstructionGe|

% Rules
for creating 47 Giraphical L )
* View

This is multi—color text :
. . @0 Search:|Ubi quious 7 B| * OPIONS
1 Simplicity, compactness 5 v et e FA N

- . . s — - o | G @
[ Versatility, application-specific components | s A aes 2
. . . . Gark Mode! Gark Wode! Dialog [_[o]x]
1 GUI control, multiple views, synchronization g@ff g@ff 76 e [ @ Fed[F @ Ped 15 ]
(1 Toolkit flexibility po? | i [Q@) voi Took

A xBrick Construction Game Madel
for creating & Graohical User interfaces &

(1 Atool for exploring new research directions 00 Searoh{ U 150 T

& Ubia| = Bricks | EvFile | € Text |
0 http://www.enst.fr/ ~elc —
and Interact’99 paper
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