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ICS 105:
Project in HCI

8,�7RRONLWV�DQG
3URJUDPPLQJ�0RGHOV

where are we?

� OHFWXUHV

± GRQH�ZLWK�HYDOXDWLRQ�WHFKQLTXHV

± D�FRXSOH�RI�OHFWXUHV�RQ�WRRONLWV�DQG�SURJUDPPLQJ

± RWKHU�WRSLFV�

� JUDSKLFDO�GHVLJQ�DQG�VFUHHQ�OD\RXW

� FXUUHQW�KRW�UHVHDUFK�LVVXHV

� FDVH�VWXG\

� SURMHFWV

± ILUVW�VHW�RI�SDSHU�SURWRW\SHV�GRQH��UHVW�WRPRUURZ

± UHSRUWV�GXH�QH[W�)ULGD\

± UHGHVLJQ�DQG�LPSOHPHQWDWLRQ

ui toolkits

KDUGZDUH

RSHUDWLQJ�V\VWHP

ZLQGRZ�V\VWHP

LQWHUDFWLYH�DSSOLFDWLRQ

8,�WRRONLW

what does the toolkit do?

� LQWHUDFWLRQ�ZLWK�ZLQGRZ�V\VWHP

� OD\RXW�DQG�FRPSRQHQW�PDQDJHPHQW

� RIIHUV�D�SURJUDPPLQJ�PRGHO

� XQLILHG�DSSURDFK�WR�LQSXW�DQG�RXWSXW

� UHXVDEOH�VROXWLRQV

� ZH¶OO�PDLQO\�EH�FRQFHUQHG�ZLWK�WKH�ODVW�WKUHH

model-view-controller

� 09&�LV�D�FRPPRQ�VWUXFWXUH�IRU�FRPSRQHQWV

± VHSDUDWLRQ�RI�FRQFHUQV

� VHSDUDWHV�LQSXW��RXWSXW��LQWHUQDO�ORJLF

± RULJLQDOO\�GHYHORSHG�IRU�6PDOO7DON

PRGHO

FWUO

YLHZ

model-view-controller

� PRGHO�LV�LQWHUQDO�UHSUHVHQWDWLRQ

± LQIRUPDWLRQ�WKH�DSSOLFDWLRQ�LV�PDQLSXODWLQJ

� PDLOER[�LQ�D�PDLO�UHDGHU��GRFXPHQW�LQ�D�ZRUG�SURFHVVRU��

HWF�

� FRQFHQWUDWHV�LQWHUQDO�ORJLF�DQG�FRQVLVWHQF\�PDQDJHPHQW

PRGHO

FWUO

YLHZ
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model-view-controller

� YLHZ�LV�WKH�YLVXDO�UHSUHVHQWDWLRQ

± PD\�KDYH�PXOWLSOH�YLHZV

� H�J��JUDSKLFDO�DQG�WH[WXDO�GHSLFWLRQV

± QRWLILFDWLRQV�IURP�PRGHO�ZKHQ�LW�FKDQJHV

� PDLQWDLQV�FRQVLVWHQF\

PRGHO

FWUO

YLHZ

multiple views

model-view-controller

� FRQWUROOHU

± KDQGOHV�DOO�LQWHUDFWLRQ�ZLWK�WKH�XVHU

� UHFHLYHV�LQSXW�HYHQWV��GHFLGHV�ZKDW�WKH\�PHDQ

± PDNHV�FKDQJHV�WR�YLHZ�DQG�WR�PRGHO

� H�J��HGLWV�YV�VFUROOLQJ

PRGHO

FWUO

YLHZ

model-view-controller

� DGYDQWDJHV

± VHSDUDWLRQ�RI�FRQFHUQV�VXSSRUWV�EHWWHU�VRIWZDUH�
HQJLQHHULQJ

� HDV\�WR�PRGLI\�DQG�PDLQWDLQ

± DOORZV�UHSOLFDWLRQ

� PDNHV�LW�HDVLHU�WR�DGG�QHZ�YLHZV�DQG�FRQWUROV�ODWHU

� YDULDWLRQV

± PDQ\�V\VWHPV�FRPELQH�YLHZ�DQG�FRQWUROOHU

� LQ�GLUHFW�PDQLSXODWLRQ��YLHZ�LV FRQWUROOHU

rendering models

� WKUHH�FRPSRQHQWV�WR�XL�WRRONLWV

± DUFKLWHFWXUH��H�J��09&�

± LQSXW��WR�FRPH�

± RXWSXW��IRFXV�IRU�QRZ�

� RXWSXW

± SULPDU\�GLVWLQFWLRQ�LV�WKH�UHQGHULQJ�PRGHO

� KRZ�LPDJHV�DUH�GHVFULEHG�DQG�FRQVWUXFWHG

raster models

� IXQGDPHQWDO�VWUXFWXUH�LV�WKH�UDVWHU�LPDJH

± DUUD\�RI�FRORU�YDOXHV

± DUUD\�RI�SL[HO�FRRUGLQDWHV�IURP������
WR�VL]H�RI�VFUHHQ

� W\SLFDOO\�WRS�OHIW�WR�ERWWRP�ULJKW

± JUHDW�IRU�LPDJHV��OHVV�JRRG�IRU�VWUXFWXUHG
JUDSKLFV

� WRRONLW�PDLQWDLQV�PLQLPDO�LQIRUPDWLRQ

DERXW�VWUXFWXUH

± H�J��WKH�OLQHV�DQG�REMHFWV�WKDW�JDYH�ULVH�WR�SL[HO�LPDJH
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stroked models

� IXQGDPHQWDO�VWUXFWXUHV�DUH�SDWKV�DQG�VWURNHV

± KLJKHU�OHYHO�WKDQ�LQGLYLGXDO�SL[HOV

� UHVROXWLRQ�LQGHSHQGHQFH

± RULJLQDWHG�LQ�SULQWHU�3DJH�'HVFULSWLRQ�/DQJXDJHV

� 3UHVV��,QWHU3UHVV��3RVW6FULSW

± 'LVSOD\�3RVWVFULSW�XVHG�LQ�1H:6 DQG�1H;7

± 3')�EDVHG�UHQGHULQJ�PRGHO�LQ�$SSOH¶V 0DF26 ;

stroked models

� MRLQV�

� FRPSOH[�SDWKV

other advanced features

� IRQW�VXSSRUW�DQG�DQWLDOLDVLQJ

± IRQW�VXSSRUW�FDQ�EH�PLQLPDO�LQ�UDVWHU�PRGHOV

± QHHG�WR�JHW�IURP�³OHWWHU�VL]H´�WR�UDVWHU�LPDJH

� RULJLQDOO\��VWRUHG�IRQWV�VLPSO\�DV�ELWPDSV

� WKHVH�GD\V��XVH�SURJUDPPDWLF�IRQW�VXSSRUW��7UXH7\SH�

± DQWLDOLDVLQJ�PDNHV�IRQWV�HDVLHU�WR�UHDG

other advanced features

other advanced features

� DOSKD�FKDQQHO

Java 2D

� -DYD�JUDSKLFV�RULJLQDOO\�EDVHG�RQ�$:7

± PLQLPDO

� FOHDUO\�MXVW�HQRXJK�WR�VKLS«

� -DYD�QRZ�VXSSRUWV�WZR�OHYHO�GHVLJQ

± -)&�LV�WKH�XVHU�LQWHUIDFH�FRPSRQHQW

± -DYD�'�LV�WKH�XQGHUO\LQJ�JUDSKLFV�FRPSRQHQW

� PXFK�ULFKHU�UHQGHULQJ�PRGHO
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Java2D demo widgets

� 0DFLQWRVK��������ILUVW�FRPPHUFLDO�*8,�V\VWHP

± WZR�DVSHFWV

� XVHU�LQWHUIDFH�WR�WKH�V\VWHP�LWVHOI

� 0DF�7RROER[�PDGH�FRPSRQHQWV�DYDLODEOH�WR�RWKHUV

± VHYHQ�EDVLF�ZLGJHWV

� EXWWRQV

� VOLGHUV��DOVR�LPSOHPHQW�VFUROOEDUV�

� SXOO�GRZQ�PHQXV

� FKHFNER[HV

� UDGLR�EXWWRQV

� WH[W�ILHOGV

� ILOH�RSHQ�VDYH�GLDORJ

± RWKHU�ZLGJHWV��H�J��ZLQGRZ�GHFRUDWLRQV��QRW�LQ�WRROER[

widgets

� VHFRQG�0DF�UHOHDVH�DGGHG�PRUH

± KLHUDUFKLFDO��SXOO�ULJKW��PHQXV

± LQ�SODFH�PHQXV��GURS�GRZQ�VHOHFWLRQ�ER[HV�

± OLVWV��VLQJOH�DQG�PXOWLSOH�VHOHFWLRQV�

widgets

� PRUH�UHFHQW�DGGLWLRQV��0DFV�DQG�RWKHUV�

± WDEEHG�GLDORJV

± KLHUDUFKLFDO�OLVWV��WUHHV�

± ³FRPER�ER[HV´��FRPELQDWLRQ�PHQX��OLVW��WH[W�

� WKLV�VHW�SUHWW\�PXFK�FRYHUV�FRQYHQWLRQDO�8,

± QRW�DOO�WKDW¶V�WKHUH�± H�J��SLH�PHQXV

± GLIIHUHQW�PRGHOV�IRU�GLIIHUHQW

� LQWHUIDFHV�IRU�3'$V"

� LQWHUIDFHV�IRU�LQWHUDFWLRQ�RQ�79"

widget model

� FRQYHQLHQFH�IRU�ERWK�XVHUV�DQG�GHYHORSHUV

± XVHUV�JHW�IDPLOLDU�LQWHUDFWLRQ�VW\OHV

� HVWDEOLVKHG�³JHQUHV´�RI�XVHU�LQWHUIDFH�GHVLJQ

� HDVHV�WUDQVIHU�RI�VNLOOV�IURP�RQH�DSSOLFDWLRQ�WR�DQRWKHU

± SURJUDPPHUV�JHW�SUHGHILQHG�XQLWV

� HDVHV�FRQIRUPDQFH�WR�8,�JXLGHOLQHV

� VDYHV�UHSHWLWLRQ�RI�HIIRUW

� RQO\�SDUW�RI�WKH�VWRU\��WKRXJK

± ZLGJHWV�DUH�FRPSRQHQWV

± KRZ�GR�FRPSRQHQWV�ILW�WRJHWKHU"

± KRZ�DUH�EHKDYLRUV�GHILQHG"

event-based programming

� EDVLF�SURJUDP�VWUXFWXUHV

± QRQ�LQWHUDFWLYH�DSSOLFDWLRQV

� VWDUW��GR�VRPHWKLQJ��VWRS

± VLPSOH�LQWHUDFWLYH�DSSOLFDWLRQV

� PDLQ�ORRS�± DZDLW�LQVWUXFWLRQV��FDUU\�WKHP�RXW��UHSHDW

� PRVW�LQWHUDFWLYH�DSSOLFDWLRQV�PRUH�FRPSOH[

± ORWV�RI�VWDWH

± PDQ\�RSHUDWLRQV

� RSHUDWLRQV�RI�PDQ\�GLIIHUHQW�VRUWV

� KRZ�PDQ\�GLIIHUHQW�RSHUDWLRQV�FDQ�\RX�FDUU\�RXW"
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event-based programming event-based programming

� PRGDO�VROXWLRQV

± UHVWULFW�RSHUDWLRQV�WKDW�FDQ�WDNH�SODFH�DW�DQ\�WLPH

± SODFHV�WKH�EXUGHQ�RQ�WKH�XVHU

� ZKLFK�PRGH�DUH�\RX�LQ�QRZ"

� KRZ�GR�\RX�JHW�IURP�PRGH�WR�PRGH"

� HDVLHU�WR�PDNH�HUURUV

� EDUULHUV�LQ�WKH�ZD\�RI�RSHUDWLRQV

� FRPSOH[LW\�JURZV

± HIIHFWLYH�GHVLJQ�UHTXLUHV�PRUH�VRSKLVWLFDWHG�PRGHO

event-based programming

� WXUQ�WKLQJV�DURXQG

± LQVWHDG�RI�XVHU�ZDLWLQJ�RQ�V\VWHP��KDYH�V\VWHP�
ZDLW�RQ�XVHU

± WKLV�LV�WKH�HYHQW�EDVHG�DSSURDFK

� GHFODUDWLYH�DSSURDFK�WR�SURJUDPPLQJ

� XVHU�DFWLRQV�JHQHUDWH�HYHQWV

± H�J��PRXVH�FOLFNHG��EXWWRQ�SUHVVHG��VFUROO�EDU�PRYHG

� VHW�XS�REMHFW�VWUXFWXUH

± GHVFULEH�VWUXFWXUH�RI�VROXWLRQ

± GHVFULEH�KRZ�REMHFWV�ZLOO�UHVSRQG�WR�HYHQWV

� LPSOLFLW�PDLQ�ORRS

± FROOHFWV�HYHQWV��GHWHUPLQHV�WDUJHWV��VHQGV�HYHQWV

interactor tree

TihA?cb
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� � �

 
 �

interactor tree

TihA?cb
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� � �

� � �
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RXWHU�ZLQGRZ��EODFN�

interactor tree

TihA?cb

� � �

� � �

� � �

� � �

 
 �

RXWHU�ZLQGRZ��EODFN�

LQQHU�ZLQGRZ��JUHHQ�
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interactor tree

TihA?cb

� � �
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RXWHU�ZLQGRZ��EODFN�

LQQHU�ZLQGRZ��JUHHQ�

GLVSOD\

NH\SDG

interactor tree

TihA?cb

� � �

� � �

� � �

� � �

 
 �

RXWHU�ZLQGRZ��EODFN�

LQQHU�ZLQGRZ��JUHHQ�

GLVSOD\

NH\SDG

EXWWRQ���

EXWWRQ���

EXWWRQ���

EXWWRQ���

interactor tree

TihA?cb

� � �

� � �

� � �

� � �

 
 �

RXWHU�ZLQGRZ��EODFN�

LQQHU�ZLQGRZ��JUHHQ�

GLVSOD\

NH\SDG

EXWWRQ���

EXWWRQ���

EXWWRQ���

EXWWRQ���

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

TihA?cb

� � �

� � �

� � �

� � �

 
 �

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± OHIW�FOLFN"

TihA?cb

� � �

� � �

� � �

� � �

 
 �

OHIW�FOLFN�

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± OHIW�FOLFN"

� GHOLYHU�WR�EXWWRQ

TihA?cb

� � �

� � �

� � �

� � �

 
 �

OHIW�FOLFN�
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interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± ULJKW�FOLFN"

TihA?cb

� � �

� � �

� � �

� � �

 
 �

ULJKW�FOLFN�

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± ULJKW�FOLFN

� EXWWRQ�QRW�LQWHUHVWHG

� GHOLYHU�WR�NH\SDG

± NH\SDG�PHQX

TihA?cb

� � �

� � �

� � �

� � �

 
 �

ULJKW�FOLFN�

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± NH\SUHVV"

TihA?cb

� � �

� � �

� � �

� � �

 
 �

NH\�´�µ

interactor tree

� HYHQWV�GHOLYHU\

± VWDUWV�DW�WKH�ERWWRP�RI�
WKH�WUHH

± ZDONV�XS�XQWLO�VRPH�
REMHFW�H[SUHVVHV�LQWHUHVW

± GLIIHUHQW�HYHQWV�PLJKW�EH�
GHOLYHUHG�GLIIHUHQWO\

± NH\SUHVV"

� EXWWRQ�QRW�LQWHUHVWHG

� NH\SDG�QRW�LQWHUHVWHG

� GHOLYHU�WR�ZLQGRZ

± JOREDO�LQSXW�KDQGOLQJ

TihA?cb

� � �

� � �

� � �

� � �

 
 �

NH\�´�µ

ui and oop

� HYHQW�EDVHG�PRGHO�PHVKHV�QDWXUDOO\�ZLWK�223

± REMHFWV�DQG�FRQWDLQPHQW�VWUXFWXUHV

± NHHS�³EHKDYLRU´�FORVH�WR�³GDWD´

± GHOHJDWH�HYHQW�SURFHVVLQJ�EHWZHHQ�REMHFWV

constraints

� HYHQW�PRGHO�LV�WKH�FRQYHQWLRQDO�DSSURDFK

± DQRWKHU�FRPPRQ�DSSURDFK�LV�WR�XVH�FRQVWUDLQWV

� FRQVWUDLQW�EDVHG�SURJUDPPLQJ

± GHFODUDWLYH�DSSURDFK�WR�SURJUDPPLQJ

± FRQVWUDLQW�LV�D�GHVLUHG�LQYDULDQW

� D�� �E�
��

� D���!�E�
��

± FRPSOH[LW\

� VDWLVIDFWLRQ�HQJLQH�HQVXUHV�DOO�FRQVWUDLQWV�PDLQWDLQHG

� VLQJOH�DQG�PXOWL�ZD\�FRQVWUDLQWV
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constraints

� FRQVWUDLQWV�DSSO\�QDWXUDOO\�WR�8,

± WKLQN�RI�09&

� YLHZ�PXVW�WUDFN�PRGHO

� FRQWUROOHU�PXVW�NHHS�YLHZ�LQ�V\QF

� H[DPSOHV

± PDQDJH�D�VFUROOEDU�E\�H[SUHVVLQJ�D�FRQVWUDLQW�EHWZHHQ�WKH�

ORFDWLRQ�RI�WKH�VFUROO�ER[�DQG�WKH�FXUUHQW�YLHZ�SRUW

± NHHS�LWHP�FHQWHUHG�LQ�ZLQGRZ�DV�LW�UHVL]HV�E\�H[SUHVVLQJ�

FRQVWUDLQW�DERXW�WKH�VL]H�RI�SDGGLQJ�RQ�HLWKHU�VLGH

constraints

� DGYDQWDJHV�RI�FRQVWUDLQW�DSSURDFK"

± GHFODUDWLYH�SURJUDPPLQJ�VW\OH

� H[SUHVV�ZKDW�\RX�ZDQW�WR�KDSSHQ�RQFH�DQG�IRU�DOO

� HYHQW�EDVHG�SURJUDPPLQJ�GLVWULEXWHV�DFWLYLW\

± KDUG�WR�ILQG�WKH�RQH�SODFH�ZKHUH�WKLQJV�KDSSHQ

± H[SUHVV�QDWXUDO�UHJXODULWLHV

� SHRSOH�XQGHUVWDQG�FDXVDWLRQ�QDWXUDOO\

� FRQVWUDLQW�EDVHG�GHVLJQV�FDQ�EH�YHU\�LQWXLWLWLYH

� GLVDGYDQWDJHV"

± FRPSXWDWLRQDOO\�H[SHQVLYH

± QRW�\HW�PDLQVWUHDP��EXW�ZH¶UH�ZRUNLQJ�RQ�LW�

next week

� PRUH�LQ�GHSWK�RQ�6ZLQJ�-)&


