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Our Motivating Example

§

As i m p le p ho to o r g a n is e r

§

A d d, r e m o v e p h o t o s f r o m c o l l e c t i o n s
§

T hu m b n a i l s e l e c t i o n
Where do we start?

§

T he b as ic c o nc e p t e m bo d ie d by a p ho to o r g a n is e r is t heo r g a n is a t io n o f p ho to s i. e . M a p p i n g p ho to s to g ro u ps .

§

F i rs t le a p : t he g r a p h i c s s t u f f (w i n do w s, b u t to ns ) isi n de pe n de n t o f t h is u n de r l y i n g c o n c e p t

§

I t ’ s ju s t a c o n v e n i e n tw a y t o p r o v i d e i n pu t / ou t pu t

§

W e m ig h tw a n t t o c h a ng e t h a tw a y, o r e v e n h a v e mu l t i p l es i mu l t a n e ou sw a y s (w e ’ l l c o m e b a c k t o t h a t )

§

So le t ’s s e p a r a te o u t t he c o n c e p t f ro m t he i n te r f ac eT he “ Mo de l ”Em bo d ie s t h e co re da tas t ru c tu re s a n d a lg o r i t h m sfo r a p h o to o rg a n i se r T he “V ie w ”T he g ra p h i ca l a s pe c t s. i . e .T h e p re se n ta t i o n o f t hem o de l ’ s c u r re n t da ta

Where do we start?

§
T h is is s e ns i b le be c a us e :

§

T h e c o d e i s e a s i e r t o n a v ig a t e a r ou n d

§

W e c a n h a v e s o f tw a r e r eu s e s o l o ng a s w e l o o s e l y c ou p l e t h e m o d e la n d t h e v i ew ( s ) [ s e e l a t e r ]

§

E. g . W e c a n r eu s e t h e m o d e l w i t h mu l t i p l e v i ew s :T he “ Mo de l ”Em bo d ie s t h e co re da tas t ru c tu re s a n d a lg o r i t h m sfo r a p h o to o rg a n i se r V ie w 1G ra p h i ca l u se r i n te r fa ceV ie w 2Co n s o l e u se r i n te r fa ceV ie w 3P h o n e i n te r fa ce
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General Model

T he V ie w(a ka ‘ fr o n te n d ’ )W i n d o w sS c ro l l i ng pa n e l sB u t to n sI m a g e s T he M o de l( a ka ‘ ba c ke n d ’ )L i s t s o f im a g e c o l le c t i o n sL i s t s o f i m a g e sL i s t s o f t h u m b na i l s
Da ta Re q u e s t s. . .

Da ta c ha ng e s. . .U se r

General Model

T he V ie wW i n d o w sS c ro l l i n g pa n e l sB u t to n sI m a g e s T he M o de lL i s t s o f i m a g e co l l e c t i o n sL i s t s o f im a g e sL i s t s o f t h u m b na i l s

U se r
Model-View-Controller (MVC)An a r c hi te c tu r a l / d e sig n p a t te rn t h a tg o e s o n e s te p fu r t h e rM o d e l• A d o m a i n- s pe c i f i c re p re se n ta t i o n o f t he u n de r ly i n g i n fo rm a t i o n t ha t t h ea p p l i ca t i o n i s p re se n t i ng ( i . e . t he ba c ke n d )• E . g . T h e p i c tu re da ta a n d m e ta da ta, a da ta ba se i n a we b a p p l i ca t i o n, o r t he da ta i na s p re a d s he e tVi e w• Re n d e r s t h e m o d e l i n to so m e t h i n g v i s i b l e• E . g . T h e G U I o f o u r p i c tu re e le m e n t s, a pa g e o f a we b a p p, o r t h e ce l l s a n d g ra p h so f a s p re a d s h e e t• N o te t ha t m u l t i p l e s i m u l ta ne o u s v ie w s o f t he m o d e l ca n ex i s t– E . g . M u l t i p l es p re a d s h e e t g ra p h s o f t h e sa m e da taC o n t r o l l e r• Ha n d le s a l l i n p u t f ro m t h e u se r, p o te n t ia l ly m o d i fy i n g t he m o d e l a n d t h e v ie w ( s )

Model –View-Controller (MVC)M o d e l V ie w
Co n t ro l le r

Qu e r ie sUp da te s
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Aside: GUI Toolkits

§

A GU I to o l k i t is ju s ta s e t o f t o o l s (c la s s es,a lg o r i t h m s , ‘g l u e ’ ) t ha t ma k es i t ea s y t o d ra wg ra p h ic a l t h in g s l i k e bu t t on s a n d ha n d l e m ou s e c l i c kse tc.

§

M os t la n g u a g es do n ’t ha v e a t o o l k i t

§

I ns te a d y o u h a ve a c ho i c e a n d y o u c a n do w n l o a d f ro m l o ts(o r m a ke y o u r o w n– us u a l l y a b a d i de a ! )

§

Ja va ha s A W Ta n d S w in ga s pa r t o f t h e la n g u a g e !

§

We w i l l us e Sw i n g

Model-View Controller

§

T he M V C de s i g n is us e d i n a lm o s te ve r y G U I to o l k i t
§

I n c lu d i n g J a v a

§

I n mo s t i m p le me n t a t io ns, w e f i n d t h a t i t is no t us e f u l tode c o u p le t he c o n t ro l le r a n d t he v ie w
§

I f t h e c o n t r o l l e r h a n d l e s a “ n ew p h o t o bu t t o n e v e n t ”, i t ’ s c ou p l e dau t o m a t i c a l l y s i n c e i t a s su m e s t h e r e I S a “ n ew p h o t o bu t t o n ” !
§

I n f a c t, y ou w i l l o f t e n f i n d t h a t t h e c o n t r o l l e r a n d t h e v i ew a r ec o m b i n e d i n t h e s a m e f i l e .M o de l V ie wCo n t ro l le r

The Photo Organiser

§

Ba c kt o ou r ex a m p l e

§

W ew a nt o u r m o d e l a n dv i ew t o l i n k t og et h e r
§

T h e s e a r e h o r r i b ly c ou p l e d

§

O ne w o n ’ t c o m p i le w i t ho u t t he o t he r
§

B u t w e w a n t to s w a p o u t d i f fe re n t v ie w s
L

P h o to O rg a n i se r M o d e l P h o to O rg a n i se r V ie w

The Photo Organiser

§

We ge t t he re q u i re d de c o u p l i n g b y s pe c i fy i n g i n te r f ac e s :

§

No w t he Mo de l c a n be us e d w i t h a n y t h i n g t h a t i m p le me n tst he V ie w In te r fa ce a n d v ic e- ve rs a. I t ne i t he r k no w s no r c a re sw h i c h V ie w i t ’s t a l k i n g to .

§

Ho w c a n w e h a ve m u l t i p le V ie w s a t o n c e ?

§

O bs e r v e r p a t te r n !
*1P h o to O rg a n i se r M o d e l< < i n te r fa ce > >Mo de l V iew In te r fa ce P h o to O rg a n i se r V ie w< < i n te r fa ce > >V iew I n te r fa c e
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ModelViewInterface

§

T h is is e ve ry t h i n g t he p ho to o r g a n is e r mo de l m us t s u p po r t fo rt he v ie w to do i ts jo b

§

r eg i s t e r ( V i ew I n t e r f a c e v i )– r eg i s t e r a n ew V i ew ( o b s e r v e r p a t t e r n )

§

d e r eg i s t e r ( V i ew I n t e r f a c e v i )– d e r eg i s t e r a V i ew ( o b s e r v e r p a t t e r n )

§

P lu s q u e r i e s su c h a s g e t P h o t o ( ) e t c.p u b l ic in te r fa c e Mo d e l V i e w I n te r f a c e {pu b l i c v o i d r eg i s t e r ( V i ew I n t e r f a c e v i );pu b l i c v o i d d e r eg i s t e r ( V i ew I n t e r f a c e v i ) ;pu b l i c S e t< P h o t o > g e t A l bu m P h o t o s ( S t r i ng a l bu m );pu b l i c S e t< S t r i ng > g e t A l bu m s ( ) ;} O bs e r ve rD a t a Ac c e s s

ViewInterface

§

E ve ry t h i n g t h a t a V ie w ne e ds to s u p po r t fo r a Mo de l
§

T h is is j us t w h a t t he o bs e r ve r p a t te r n ne e ds
§

i. e . So me w ay fo r t he mo de l to te l l t he v ie w t h a t i t s ho u l dc h a n ge

§

We a d d a n u p d a te ( ) me t ho dp u b l ic in te r f a c e V i e w I n te r fa c e {pu b l i c v o i d u p d a t e ( );} O bs e r ve r

The Controller

§

We ac c e p t t he V ie w a n d Co n t ro l le r ne e d to be c o u p le d

§

T he c o n t ro l le r ne e ds to be a b le to te l l t he Mo de l t h a ts o me t h i n g h as c h a n ge d

§

B U T t he re is no ne e d to us e t he o bs e r v e r p a t te r n be c a us e t hec o n t ro l le r do e s n ’ t c a re i f t he mo de l c h a n ge s (o n l y t he V ie wdo e s )

§

So w e j us t s pe c i fy a n i n te r f ac e to t he mo de l1P h o to O rg a n i se r M o de l< < i n te r fa ce > >Mo de l Co n t ro l le r I n te r fa ce P h o to O rg a n i se r Co n t ro l l e r

ModelControllerInterface

§
T he Co n t ro l le r j us t ne e ds to be a b le to m a n i p u l a te t he Mo de l :p u b l ic in te r fa c e Mo d e l Co n t ro l l e r I n te r fa c e {pu b l i c v o i d c r e a t e A l bu m ( S t r i ng n a m e );pu b l i c v o i d d e l e t e A l bu m ( S t r i n g a ) ;pu b l i c v o i d a d d P h o t o ( S t r i ng p a t h, S t r i n g a l bu m ) ;pu b l i c v o i d d e l e t e P h o t o ( P h o t o p, S t r i n g a l bu m ) ;}
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The View

The View

§

We us e J a v a Sw i n g fo r t he G U I
§

T h e r e a r e p l e n t y o f g r a p h i c a l t o o l k i t s ou t t h e r e, bu t Sw i ngd o e sw h a tw e n e e d a n d i s s t a n d a r d
§

T he to o l k i t is a s e t o f g r a p h ic a l c o m po ne n ts( b u t to ns, w i n do w s, e tc )
§

E a c h c o m p o n e n t f o l l ow s t h e M V C m o d e l !
§

E. g a J T r e e h a s a n e x p l i c i t T r e e M o d e l w h e r e i t s t o r e s d a t a
§

T h e C o n t r o l l e r a n d t h e V i ew g e t lu m p e d t og e t h e r a g a i n
§

T he c o m po ne n ts a re p u t to ge t he r us i n g t heC o m p os i t e p a t te r n a n d c o m m u n ic a te v i a t heO bs e r v e r p a t te r n ( us i n g e v e n ts )
§

Le t ’s lo o k i n mo re de t a i l
How Swing Works

§

E ve ry G U I c o m po ne n t e x te n ds ( “ is - a ” ) J Co m po ne n t

§

E ac h c o m po ne n t c a n po te n t i a l l y c o n t a i n o t he r c o m po ne n tsJ F ra m eJ Pa n e l P h o to T i le J S c ro l l Pa n e

How Swing Works

§
E ve ry G U I c o m po ne n t e x te n ds ( “ is - a ” ) J Co m po ne n t

§

E ac h c o m po ne n t c a n po te n t i a l l y c o n t a i n o t he r c o m po ne n ts

§

E n d u p w i t h a t re e o f J Co m po ne n ts
J F ra m eJ Pa n e l P h o to T i le J S c ro l l Pa n eP ho to T i le P ho to T i le P ho to T i leJ Bu t to nJ Bu t to n J Bu t to n J Bu t to n J L is t
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How Swing Works

§

An y n o d e ha s a s e t o f c h i l d n o d es t ha t o b e y t h eJ C o m p on en t i n t e r fa c e

§

T h is is t he c o m p os i t e mo de l !

§

l e f t pa n e l. a d d ( m A l bu m L i s t, B o r d e r La y ou t. C E N T E R );

§

Co de l i ke t h is a d ds a c h i l d J Co m po ne n t to a p a re n t, a n do p t io n a l l y te l ls i t w he re to d is p l ay i t

§

O n c e t he t re e is s e t u p, J a v a k no w s ho w to d r a w i t to t hes c re e n

PhotoTile: A Custom Component

§

T he re is n ’ t a h a n d y c o m po ne n t t h a t d is p l a y s i m a ge s
§

So w e m us t m a ke o u r o w n : P ho to T i le . j a v a
§

T he c lo s e s t t h i n g to w h a t w e w a n t is a s i m p le J P a ne l
§

I n h e r i ta n c e s a ve s us re w r i t i n g t he J P a ne l s t u f f
§

A n d w e o ve r r i de t he p a i n t Co m po ne n t ( ) me t ho dp u b l i c c l a s s P h o t o T i l e e x t e n d s J Pa n e l {@ O v e r r i d ep u b l ic vo i d p a in t Co m po n e n t ( G r a p h ic s g ) {s u p e r. p a in t Co m po n e n t ( g );i f ( m P ho to != n u l l ) m P ho to . d r a w I m a ge ( g, 0, 0, t h i s . ge t W i d t h ( ) , t h i s . ge t H e i g h t ( ) );g . s e t C o l o r ( C o l o r. b la c k );g . d r aw R e c t ( 0, 0, g e t W i d t h ( )- 1, g e t H e ig h t ( ) - 1 ) ;}
The Controller

Events

§
E v en ts :

§

T he c o m po s i te p a t te r n is a l l ve ry n ic e fo r d is p l a y, b u t w h a ta bo u t i n te r ac t io n ? Ho w do e s t he G U I d o s t u f f ?

§

Co m po ne n ts ge ne r a te ‘e ve n ts ’ to i n d ic a te s o me t h i n g ish a p pe n i n g to t he m (e . g. B u t to n be i n g p re s s e d )

§

T he y s e n d t he s e e ve n ts o f f to a n y o ne w ho h as re g is te re da n i n te re s t i n re c e i v i n g t he m

§

Re c e i ve rs m us t i m p le me n t a p re de te r m i ne d i n te r f ac es o t h a t w e k no w ho w to t a l k to t he m to te l l t he m t h a ta n e ve n t o c c u r re d

§

A h- t h is is t he O bs e r v e r p a t te r n y e t a g a i n
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The Controller

§

So t he v ie w re g is te rs a l l t he c o m po ne n ts t h a t h a ve to dos o me t h i n g ( b u t to ns e tc ) w i t h a h a n d le r– o u r Co n t ro l le r

§

P h o t o O rg a n i s e r C o n t r o l l e r. j a v a

§

F i rs t, w e ne e d o u r c o n t ro l le r to i m p le me n t t he i n te r f ac e s t h a tJ B u t to ns a n d c o m po ne n ts us e to te l l us e ve n ts h a ve h a p pe ne dp u b l ic c la s s P ho to Or ga n i s er Co n t r o l l er im p l em e n t s Ac t io n L i s t e n er, L i s t S e l ec t io n L i s t e n er, M o u s e L i s t e n er {Bu t to n s u se t h i si n te r fa ce to te l l u sa bo u t p re s se s T he J L i s t u se s t h i si n te r fa ce to te l l u sw h e n a n e w se le c t i o nha s be e n m a de T h e P h o to T i l eu se s t h i s i n te r fa ceto te l l u s w h e n i t ’ sbe e n c l i c ke d

actionPerformed(ActionEvent e)

§

T h is is t he ‘c a l l b ac k ’ f u n c t io n fo r a b u t to n
§

F i r s tw e r eg i s t e r t h e c o n t r o l l e rw i t h a bu t t o n– t h e o b s e r v e r p a t t e r n ’ sr eg i s t e r ( ) m e t h o d i s a d d A c t i o n L i s t e n e r ( ) i n Sw i n g
§

S e e P h o t o O rg a n i s e r V i ew . j a v am A d d P i c B u t to n= ne w J B u t to n ( " A d d a P h o to " );. . .m A d d P i c B u t to n . a d d A c t i o n L i s te ne r ( m Co n t ro l l e r ) ;. . .m A d d P i c B u t to n . se t A c t i o n C o m m a n d ( " A D D P H O T O " ) ; C re a teRe g i s te rA d d a s t r i n g t ha t m a ke si t e a sy to i d e n t i fy w h i c hbu t to n ha s be e np re s se d

actionPerformed(ActionEvent e)

§

No w w e w r i te t he e ve n t h a n d le r i nP ho to O r g a n is e r Co n t ro l le r. j a v ap u b l ic v o i da c t i o n Pe r f o r m e d (A c t i o n E v e n t e ) {S tr in g c m d= e. g e t A c t io n Co m m an d ( );M o d e l Co n tr o l l er I n t e r f a c e mo d e l = m V i e w. g e t Mo d e l ( );i f ( c m d. e q ua ls ( " A D D P H O T O " ) ) {/ /U s e a s t an d a r d d i a lo g to s e l e c t t h e f i l ef i na lJ F i l e C h o os e r fc = n e wJ F i l e C h o os e r ( );i n t r e t u r n va l = fc . s h o w D ia l o g ( m V i e w, "S e l e c t " );i f ( r e t u r n va l = =J F i l e C h o os e r. A P P R O V E_ O P T I O N ) {mo d e l . a d dP ho to (f c. g e t S e l e c t e dF i l e ( ) . g e t A b so lu t eP a t h ( ),m V i e w. g e t Cu r r en t A l bu m ( ));}}/ /D e l e t in g a p ho toe ls e i f ( c m d. e q ua ls ( " D E L P H O T O " ) ) {. . .

The Model
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The Model Data Structure 1

§

T h e O bs e r ve r pa r t n e e d s u s t o k e e p t ra c k o f e v e r yr eg is t e r e d V i e w

§

Ja va o f f e rs u s L i s ts a n d Se ts

§

W e u p da t e ea c h V i e w on c e- > U s e a Ha s h Se t

K AE A K AE

•

S e qu e n c e o f e l e m e n t s

•

O r d e r i m p o r t a n t

•

Du p l i c a t e s a l l ow e d •

L i k e s e t s i n D i s c r e t e M a t h s I

•

O r d e r u su a l l y u n i m p o r t a n t

•

N o du p l i c a t e s a l l ow e d

The Model Data Structure 2

§

W e n e e d t o ma p a l bu m s t o t h e i r p h o t os
§

Ja va o f f e rs u s Ma ps t ha t l i n k k e ys t o va l u es
§

L i k e r e la t io n s i n D is c r e t e Ma t h s I
§

W e u s e a T re e Ma p < S t r in g, Se t < P ho to > >

“ A n im a l s ”“ Ve h i c le s ” Ca t. j pgDo g . j pg Ca r. j pgB i ke . j pg

T he T re e b i t g u a ra n te e s t h eke y s w i l l be s to re d i n o r d e r T h e ke y sa re S t r i n g s T he va l u e s a re Se t s o f P h o too b je c t s

The Model

§

I f y ou l o o k i n P h o t o O rg a n is e r M o d e l y ou w i l l s e e :

§

We ke e p t r ac k o f t he re g is te re d v ie w s us i n g v a r i a b lem V i e ws

§

We ke e p t r ac k o f t he A l b u m- P ho to m a p p i n g i n m P h o t os
§

T he n t he mo de l i m p le me n ts a l l t he f u n c t io ns re q u i re df ro m M o d e l V i e w I n t e r fa c e a n d M o d e l C o n t r o l l e r I n t e r fa c e
§

T he se fu n c t io n s a re re a l ly j u s tm a n ip u l a t i n g m V ie w s a n dm P ho to s i n se n s i b le w ay s

Example

§
To ( de ) re g is te r V ie w s w e s i m p l y ( re mo ve ) a d d to o u r H as h Se t

§

T he n to te l l t he V ie w s a n u p d a te h as o c c u r re d w e c y c le o ve ra l l o f t he m a n d u p d a te ( ) t he m i n t u r n

§

[W h y i s t h i s m e t h o dp r i v a te ? ]
p u b l i c v o i dr e g i s te r ( V ie w I n te r fa ce v i ) {m V ie w s. a d d ( v i );} p u b l i c v o i dde r e g i s te r ( V ie w I n te r fa ce v i ) {m V ie w s. re m o ve ( v i );}

p r i va te v o i d a le r t V ie w s ( ) {fo r ( V ie w I n te r fa ce v i: m V ie w s )v i . u p da te ( ) ;}
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Done!

§

We do s o me t h i n g s i m i l a r fo r t he J L is t ( L is t Se le c t io n L is te ne ri n te r f ac e ) a n d t he P ho to T i le ( Mo us e L is te ne r i n te r f ac e )

§

A l l t h e c o d e i s i n P h o t o O rg a n i s e r C o n t r o l l e r. j a v a

§

No w w e j us t w r i te a s t a r t po i n t fo r t he p ro g r a m

§

S e e P h o t o O rg a n i s e r. j a v a

§

T he re s u l t is a w o r k i n g ( b u t r a t he r s i m p le ) p ho to o r g a n is e r !

§

Be w a re ! I ’ ve de l i be r a te l y t r ie d to ke e p t he c o de s ho r t a n ds i m p le

§

I d i d n ’ t pu t i n a n y e r r o r c h e c k i n g

§

I d i d n ’ t u s e a n y u n i t t e s t i ng e t c

§

T h e p e r f o r m a n c e o f t h i s p r og r a m i s h a r d l y s t e l l a r

Some Fun...

§

J u s t t o e m p ha s is e t h e f l e x i b i l i t y o f ou r d es ig n
§

We c a n t h ro w to ge t he r a d i f fe re n t v ie w
§

Se e T h u m b n a i l W i n do w . j a v a
§

J us t re g is te r t h a t w i t h t he mo de l a n d a w a y w e go !
§

W e c a n ru n m u l t i p l e v i e ws s i m u l ta n e ou s l y
§

T he y u p d a te a u to m a t i c a l l y ! !


