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&RQWH[W
■■ 0RGHO�EDVHG�LQWHUIDFH�GHYHORSPHQW�V\VWHPV0RGHO�EDVHG�LQWHUIDFH�GHYHORSPHQW�V\VWHPV

❚ 6WLOO�ODERUDWRU\�WRROV
❚ 'HVSLWH�WKHLU�SRWHQWLDO

■■ ³&ODVVLFDO �́LQWHUDFWLYH�*8,�EXLOGHUV³&ODVVLFDO �́LQWHUDFWLYH�*8,�EXLOGHUV
❚ 4XLWH�ZLGHVSUHDG
❚ ,Q�VSLWH�RI�WKHLU�OLPLWDWLRQV

■■ $�IHZ�SRVVLEOH�UHDVRQV$�IHZ�SRVVLEOH�UHDVRQV
❚ /DUJH�VHW�RI�LQWHUIDFH�SULPLWLYHV��³ :LGJHWV´��³ &RQWUROV´�
❚ (DVLQHVV�DQG�LQWXLWLYHQHVV��³ 9LVXDO�3URJUDPPLQJ´�
➨�+LJKO\�FXVWRPL]HG�*8,V
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;;/�$SSURDFK
■■ 7H[WXDO���9LVXDO�GHYHORSPHQW�WRRO7H[WXDO���9LVXDO�GHYHORSPHQW�WRRO

❚ 1RW�D�KLJK�OHYHO�0�%�DSSURDFK
❚ ³0LVVLQJ�OLQN´�EHWZHHQ�LQWHUDFWLYH� *8,%V�DQG�KLJK�OHYHO�0�%�WRROV

■■ 7H[WXDO���9LVXDO�HTXLYDOHQFH7H[WXDO���9LVXDO�HTXLYDOHQFH
❚ &RUH�LGHD��XQLI\� WH[WXDO�DQG� YLVXDO�SURJUDPPLQJ�

✖ 6SHFLILFDWLRQ�ODQJXDJH
✖ ,QWHUDFWLYH�*8,�EXLOGHU
✖ )UHH�FRPELQDWLRQ�RI�ERWK�PRGHV



��7KH� ;;/�(QYLURQPHQW����(ULF�/HFROLQHW�����(167�3DULV

7H[WXDO���9LVXDO�(TXLYDOHQFH
■■ ;/�&;/�&�VSHFLILFDWLRQ�ODQJXDJH�VSHFLILFDWLRQ�ODQJXDJH

❚ 0RVWO\�GHFODUDWLYH
❚ &DQ�HLWKHU�EH� LQWHUSUHWHG�RU� FRPSLOHG� �

✖✖ VWDQGDUGVWDQGDUG�&���&���VRXUFH�FRGH��&�VXEVHW�

■■ ;/�%;/�%�LQWHUDFWLYH�*8,�EXLOGHU�LQWHUDFWLYH�*8,�EXLOGHU
❚ &DQ�UHHGLW�DQG�PRGLI\� SUHH[LVWLQJSUHH[LVWLQJ�;/�&�VRXUFH�FRGH

✖ 1RW�OLPLWHG�WR�WKH�VRXUFH�ILOHV�LW�LWVHOI�SURGXFHG
✖ 2QO\�JHQHUDWHV�VWDQGDUG��;/���&�FRGH

EditableEditable C source code can be  C source code can be producedproduced or  or modifiedmodified
by programmers or by other toolsby programmers or by other tools
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&RQVHTXHQFHV����
■■ 2SHQ�V\VWHP2SHQ�V\VWHP

❚ 7KH�;;/�EXLOGHU�FDQ�FRRSHUDWH�ZLWK�KLJKHU�OHYHO�WRROV
XL-B

builder
Other tools

XL-C 
source code

GUI Developer

Textual programming Visual programmingHigh-level specs.

❚ ([DPSOH�
✖ ILQH�WXQLQJ�RI�;/�&�VSHFLILFDWLRQV�SURGXFHG�E\�DQRWKHU�WRRO
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&RQVHTXHQFHV����
■■ 7UXO\�LWHUDWLYH�7UXO\�LWHUDWLYH� GHYHORSPHQW�VFKHPHGHYHORSPHQW�VFKHPH

❚ 7KH�EXLOGHU�FDQ�EH�XVHG�DW�DQ\�VWDJH�
✖ )URP�WKH�SURWRW\SH�WR�WKH�ILQDO�SURGXFW���

prototyping
(builder)

Adding 
sophisticated 

behaviors
(textual coding)

Re-designing
(builder)

Re-designing
(builder)

■■ 1R�VWURQJ�VHSDUDWLRQ�1R�VWURQJ�VHSDUDWLRQ� EHWZHHQ�SUHVHQWDWLRQ�DQG�*8,�FRQWURO��EHWZHHQ�SUHVHQWDWLRQ�DQG�*8,�FRQWURO��
❚ *8,V�WKDW�HYROYH�G\QDPLFDOO\�DW�UXQ�WLPH���
❚ +LJKO\�FXVWRPL]HG�FRPSRQHQWV
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7KH�;;/�0RGHO
■■ *HQHULF�22�PRGHO*HQHULF�22�PRGHO
■■ ���� PHWDPHWD�FODVVHV��FODVVHV�

❚ *UDSKLFDO�REMHFWV ➨����HQFDSVXODWH� 0RWLI�ZLGJHWV
❚ &RQWURO�REMHFWV ➨����UHSHWLWLRQV��FRQGLWLRQV��FDOOEDFNV
❚ 6WUXFWXULQJ�REMHFWV ➨����LQWHUIDFHV�DQG�VXE�LQWHUIDFHV
❚ 3URSHUW\�REMHFWV ➨   �DSSHDUDQFH�DQG�QDWLYH�EHKDYLRUV

■■ *HQHULF�*�2EMHFWV*HQHULF�*�2EMHFWV
❚ $FWXDO�ZLGJHWV���LPSOLFLW�EHKDYLRUV
GHULYHG�IURP� FRQWH[W

✖ +LJKHU�OHYHO�RI�DEVWUDFWLRQ
✖ 5HFXUVLYH�FKDQJHV
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7KUHH�9LHZ�(GLWLRQ

Text view:
code representation

Graph view:
visual representation

Internal
 representation

Widget view:
resulting GUI

❚ $OO�YLHZV�DUH� OLQNHG�WRJHWKHU �DQG�DUH� LQFUHPHQWDOO\�XSGDWHG
❚ $OO�REMHFWV�KDYH�D� YLVXDO�UHSUHVHQWDWLRQ �

✖ ,Q�WKH�JUDSK�YLHZ
✖ (YHQ�QRQ�JUDSKLFDO�REMHFWV
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*UDSK�9LHZ
■■ +LGGHQ�YLVLEOH�SDUWV+LGGHQ�YLVLEOH�SDUWV

❚❚ ConcreteConcrete and abstractabstract objects
represented and manipulated
in the same way

❚ Specification of the GUI in a
direct manipulation style

■■ ,WHUDWLYH�GHVLJQ,WHUDWLYH�GHVLJQ
❚ Widget view updated

“on the spot”

❚ The GUI can be deeply
changed at any stage
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7H[W�9LHZ
■■ 7H[WXDO�9LVXDO�(TXLYDOHQFH7H[WXDO�9LVXDO�(TXLYDOHQFH

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

❚ C Code can be changed interactively

➨➨ )XOO�LQWHJUDWLRQ�EHWZHHQ�9LVXDO)XOO�LQWHJUDWLRQ�EHWZHHQ�9LVXDO
DQG�7H[WXDO�SURJUDPPLQJDQG�7H[WXDO�SURJUDPPLQJ

■■ 3URJUDP�/LYHOLQHVV3URJUDP�/LYHOLQHVV
❚ The GUI can be modified while

 the program is running
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;/�&�6SHFLILFDWLRQ�/DQJXDJH
■■ 6WDQGDUG�$16,�&6WDQGDUG�$16,�&

❚ Can be compiled or interpreted

❚ No strong separation between GUI code
and other C functions

➨➨ Intuitiveness of GUI buildersIntuitiveness of GUI builders
+ expressiveness of + expressiveness of progrprogr. languages. languages

■■ 5HYHUVH�LQWHUSUHWDWLRQ5HYHUVH�LQWHUSUHWDWLRQ
❚ Dynamical correspondence between

run-time GUI objets and source code

➨➨ The builder can deal with preexistingThe builder can deal with preexisting
C source codeC source code
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&RPELQDWLRQV
DQG�́ VHFRQG�WKRXJKWVµ
■■ )UHTXHQW�UHSURDFK�DJDLQVW�*8,�EXLOGHUV)UHTXHQW�UHSURDFK�DJDLQVW�*8,�EXLOGHUV

❚ 7KH\�UHTXLUH�WDNLQJ�GHFLVLRQV�WKDW�IL[�WKH�SUHVHQWDWLRQ�WRR�HDUO\
■■ ;;/;;/

❚ $GDSWLYH�OD\RXW�
✖ &RQVWUDLQWV�UDWKHU�WKDQ
DEVROXWH�FRRUGLQDWHV

❚ *UDSK�YLHZ��SRZHUIXO�ZD\�
✖ 7R�FKDQJH�8,�VWUXFWXUH
✖ 7R�UH�FRPELQH�YDULRXV�LQWHUIDFHV

❚ *HQHULF�*�2EMHFWV�
✖ %DVLF�SUHVHQWDWLRQ�DQG�EHKDYLRU�GHULYHG�IURP� FRQWH[W

❚ 5HFXUVLYH�FODVV�FKDQJHV
✖ $FWXDO�ZLGJHW�FODVVHV�PRGLILHG�FRQWH[WXDOO\�DQG�UHFXUVLYHO\
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&RQWURO�2EMHFWV
■■ &RQGLWLRQDO�HYDOXDWLRQ&RQGLWLRQDO�HYDOXDWLRQ

❚ Cond object

❚ For specifying basic behaviors in
a declarative way

❚ Can be triggered by events or
active values

■■ 5HSHWLWLRQV5HSHWLWLRQV
❚ Foreach object
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2WKHU�)HDWXUHV
■■ 6XE�LQWHUIDFHV6XE�LQWHUIDFHV

❚ 0XOWLSOH�LQVWDQWLDWLRQV
❚ 3DUDPHWHUL]DWLRQ
❚ ,QWHUIDFHV�FDQ�PDNH�UHIHUHQFH
WR�RWKHU��VXE��LQWHUIDFHV

■■ 'LUHFW�PDQLSXODWLRQ'LUHFW�PDQLSXODWLRQ
❚ MoveHandle, DLink, etc.

■■ 0LJUDWRU\�LQWHUIDFHV0LJUDWRU\�LQWHUIDFHV
❚ '\QDPLF�ORDGLQJ�WKURXJK�WKH
QHWZRUN
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6NHWFK�'UDZLQJ
■■ (DUO\�VWDJHV�RI�GHVLJQ(DUO\�VWDJHV�RI�GHVLJQ

❚ 5XOH��OHW�WKH�XVHU�IRFXV
RQ�WKH�JOREDO�GHVLJQ�

■■ 6NHWFK�GUDZLQJ6NHWFK�GUDZLQJ
❚ Constrained�GUDZLQJ
ZLWK�WKH�PRXVH
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6NHWFKLQJ
■■ 2EMHFW�FODVVHV�DQG�/D\RXW�FRQVWUDLQWV2EMHFW�FODVVHV�DQG�/D\RXW�FRQVWUDLQWV

❚ Are automatically deduced by the system
❚ Can be changed interactively

■■ $GDSWLYH�OD\RXW$GDSWLYH�OD\RXW
❚ Constraints rather than absolute coordinates
❚ Not WYSIWYG:

✖ 'UDZLQJ� � ORJLFDOORJLFDO�UHSUHVHQWDWLRQ
■■ ,WHUDWLYH�GHVLJQ,WHUDWLYH�GHVLJQ

❚ Widget, Graph and Text views incrementally created
❚ Can then be modified / refined at will
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&XUUHQW�6WDWXV
■■ &XUUHQW�VWDWXV&XUUHQW�VWDWXV

❚ ,PSOHPHQWHG�DQG�IUHHO\�DYDLODEOH
❚ %DVHG�RQ�;�:LQGRZ���0RWLI����

■■ $YDLODELOLW\$YDLODELOLW\
❚ *18�*3/
❚❚ KWWS���ZZZ�HQVW�KWWS���ZZZ�HQVW�IUIU�a�aHOFHOF

■■ &XUUHQW�DSSOLFDWLRQV&XUUHQW�DSSOLFDWLRQV
❚ 9DULRXV�WRROV�DQG�VWXGHQWV¶�SURMHFWV�

✖ 6LPSOLILHG�+70/�EURZVHU��LPDJH�DQG�WH[W�HGLWLRQ�
:HE�VLWH���K\SHUPHGLD�YLVXDOL]DWLRQ��HWF���
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8ELW�WRRONLW���)XWXUH�ZRUN
■■ $�QHZ�*8,�WRRONLW$�QHZ�*8,�WRRONLW

❚ Based on a construction game metaphor
❚ “Basic bricks” that can easily be combined

■■ *RDOV*RDOV
❚ Simplicity, compactness
❚ Versatility, application-specific components
❚ GUI control, multiple views, synchronization
❚ Toolkit flexibility

➨  A tool for exploring new research directions
➨�KWWS���ZZZ�HQVW�KWWS���ZZZ�HQVW�IUIU�a�aHOFHOF
��and Interact’99 paperand Interact’99 paper
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