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Learning Objectives in this Part of the Lesson

« Understand the pattern-oriented software implementation of the Filter class
hierarchy

<<Java Class>>
®Image TaskGang

<<Java Class>>
(®ExecutorCompletionService<V>

<<Java Class>>

CFilter

&'ImageTaskGang(Filter{].lterator<List<URL>> Runnable)
< getNextInput()-List<URL>

& ExecutorCompletionSenice(Executor)
- ————————>| @ submit(Callable<V>):Future<V>

& Filter()

& Filter(String) -mFilters

< applyFilter(ImageEntity)-imageEntity [l 0.+ < initiateTaskGang(int):void @ submit(Runnable,V):Future<V>
o filter(ImageEntity)-ImageEntity ¢ processinput(URL)-boolean © take():Future<V>
@ setName(String):void © taskDone(int)-void © poll():Future<V>

< awaitTasksDone():void @ poll(long. TimeUnit):Future<V:=>

©® getName():String

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>

<<Java Class>>
& TaskGang<E>

G FilterDecorator

& FilterDecorator(Filter)
! decorate(ImageEntity):ImageEntity
< applyFilter(lmageEntity):ImageEntity

<<Java Class>>

® NullFilter

<<Java Class>>

(®GrayScaleF

@ NullFilter()
& NullFilter(String)
< applyFilter(ImageEntity):

ilter <<Java Class>>

& GrayScaleFilter()
& GrayScaleFilter(String)

< applyFilter(ImageEntity):ImageEntity

(© OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

@ TaskGang()

< getlnput():List<E>

< setinput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():-long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void

< advanceTaskToNextCycle():boolean

! await TasksDone():void
< taskDone(int):void
processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>

®ImageEntity

@ 'ImageEntity(URL, byte[])
&' ImageEntity(URL,Image)
© setlmage(byte[]):void

@ getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
o getFilterName():String

@ setSucceeded(boolean):void
© getSucceeded():boolean
@ getFileName():String

@ getFormatName():String

See ImageTaskGangApplication/app/src/main/java/example/imagetaskgang/filters



https://github.com/douglascraigschmidt/LiveLessons/tree/master/ImageTaskGangApplication/app/src/main/java/example/imagetaskgang/filters

Analysis of the Filter
Class Hierarchy Source Code




Analysis of the Filter Hierarchy Classes

<<Java Class>> <<Java Class>>
G Filter ©lmage TaskGang (®ExecutorCompletionService<V>
&Filter() &'ImageTaskGang(Filter[] lterator<List<URL>> Runnable) & ExecutorCompletionSenice(Executor)
&Filter(String) -mFilters < getNextInput()-List<URL> ———————————>| @ submit(Callable<V>):Future<V:>
< applyFilter(imageEntity)-imageEntity lf 0_* |nltlateTaskGang(ln_t).v0|d o subml_t(RunnabIe,V):Future<V>
o filter(lmageEntity):ImageEntity © processinput(URL)-boolean o take():Future<V>
) setName(String):v-oid \\ © taskDone(int)-void © poll():-Future<V>
© getName():String \. Component | ¢ awaitTasksDone()void @ poll{long, TimeUnit):Future<V:=
- \\ < concurrentlyProcessFilteredResults(int):void
\
\ .
N Design Patterns |8
\ Elements of Reusable Z
\ Object-Oriented.Software ;
it B o
T o St
(_ Decorator  N_ pecorator - .
/s "= -~
/ \ \
/ \\ \ <<Java Class>>
/ -
/ Concrete ) <<Java Class>> © TaskGang<E> )
C ts & FilterDecorator ¢ TaskGang()
omponents \ 4 FilterDecorator(Filter) el e <<Java Class>>
oA < setinput(List<E=>):List<E> ava Llass
// N decorate(lmag eEntlty) lmag eEntlty < setExecutor(Executor):void ®lmage
/ <<Java Class>> - < getExecutor():Executor @ ImageEntity(URL byte[])
yd O NullFilter & incrementCycle()-long @ ImageEntity(URL.Image)
/ ~ ; tCycle():long @ setimage(byte[]):void
/ @ NuIlFlIter() currentLy
/ & NuIlFlIter(Stnng) Concrete < getNextinput():List<E> @ getimage():-Image
4 Decorator o il T voi
/ o & initiateHook(int)-void @ setSourceURL(URL):void
/ \ Hinitiate TaskGang(int)-void @ getSourceURL():URL
o —r— \ < advanceTaskToNextCycle():boolean @ setFilterName(Filter):void
® GrayScaleFilt <<Java Class>> <} awaitTasksDone():void o getFilterName():String
rayscaleriiter ®0 B:I a;s < taskDone(int):void @ setSucceeded(boolean):void
¢ GrayScaIeFiIter() . et S processinput(E):boolean @ getSucceeded():boolean
& GrayScaIeFllter(Strmg) & OutputFilterDecorator(Filter) @ run()-void o getFileName():String
<& < decorate(ImageEntity):-ImageEntity < makeTask(int):Runnable @ getFormatName():String

Provides the means to apply a series of filters
to process & store each downloaded image




Analysis of the Filter Hierarchy Classes

<<Java Class>> <<Java Class>>
@ Filter ®ImageTaskGang
&Filter() & ImageTaskGang(Filter[],lterator<List<URL>> Runnable)
Filter(String) -mFilters < getNextInput():List<URL> ————————_—_— >
< applyFilter(imageEntity)-imageEntity |~ 0_* ¢ '”"'a‘eTTSkfaL'J‘g(L”‘g-""l'd
o filter(ImageEntity):ImageEntity N processinpu (4 . )-boolean
@ setName(String)-void \\ taSk-DTOFIek(ITII:;).VOId. -
© getName():String v Component | ¢ awaitTasksDone()-voi
A \ < concurrentlyProcessFilteredResults(int):void
~. Decorator
\\
~N
~N
s <<Java Class>>
<
/" Concrete  \ <slava Class>> O TaskGang<E>
C ts \ @ FilterDecorator & TaskGang()
omponents \ . - < getlnput():List<E>
/ \ FilterD Fil
/ \ \ @ FilterDecorator(Filter) < setinput(List<E>)List<E>
\ \ \ | <*decorate(imageEntity):ImageEntity ) ) .
/ > o applyFilter(imageEntity) ImageEntit O O SR o
Y, <<Java Class>> \\ > apply 9 y)imag Y < getExecutor():Executor
yd ®NullFilter \ & incrementCycle():long
/ CNUllF ;  currentCycle()-lon
/ enulFiter) Concrete & etNextlr): ut({;'Lis?<E>
, @ NullFilter(String) Decorator ’ get (L RAEE
s < applyFilter(ImageEntity):ImageEntity . .?}‘:':;tt:':tt:';;;:g:r)rgzgjt)'void
, E
* \ < advanceTaskToNextCycle():boolean
<<Java Class>> \

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

@ ExecutorCompletionSenvice(Executor)
@ submit(Callable<V=):Future<V=>

© submit(Runnable,V):Future<V>

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V>

Design Patterns

Elements of Reusable
Object-Oriented.Software

Erich Gammaf
Richard Helm
Ralph JoHnson
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void

o getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
@ getFilterName():String

@ setSucceeded(boolean):void
@ getSucceeded():boolean
o getFileName():String

@ getFormatName():String

Decorator allows behavior to be added to an individual object transparently,
without affecting the behavior of other object's from the same class




Analysis of the Filter Class

<<Java Class>>
G Filter

<<Java Class>>

®Image TaskGang

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

-mFilters < getNextInput():List<URL> —_————— >
< applyFilter(imageEntity)-imageEntity lf 0_* ¢ '“"'a‘eT"I’Sk‘f TJ‘S(L'”Q ""]'d
o filter(ImageEntity):ImageEntity processinpu (. ; )-boolean
@ setName(String)-void \\ task_Done(lnt).vmd )
© getName()-String \ Component awaltTasksDone():vmd_ - .
\\ < concurrentlyProcessFilteredResults(int):void
\
\
\
\
\
\
I N
14 o B
M Decorator _<_~. Decorator
fOTNTTC RS
/ \ \ N
/ \\ \ ~o <<Java Class>>
/ \ GT.
, askGang<E>
/" Concrete \ <<Java Class>>
C \ \ @ FilterDecorator & TaskGang()
, omponents '\ \ — . © getinput()-List<E>
\ @ FilterDecorator(Filter) i
/ \ \ A "y . < setlnput(List<E>):List<E>
\ | <'decorate(ImageEntity):ImageEntity ) .
/ > o applyFilter(imageEntity) ImageEntit O O SR o
Y, <<Java Class>> \\ © apply 9 y)imag Y < getExecutor():Executor
yd ® NullFilter \ © incrementCycle()-long
/ c " < currentCycle():lon
,/ € NullFiter() Concrete & geiNeatiny ut(())'Lis?<E>
, @ NullFilter(String) Decorator - gel Y
/ < applyFilter(ImageEntity):ImageEntity © initiateHook(int)-void
yd \ Hinitiate TaskGang(int)-void
* \ < advanceTaskToNextCycle():boolean
<<Java Class>> \ N o
. <'await TasksDone():void
(© GrayScaleFilter <<Java Class>> » taskDonefintivoid
, (® OutputFilterDecorator © taskDone(int)-voi
& GrayScaleFilter() S processinput(E):boolean
& GrayScaleFilter(String) & OutputFilterDecorator(Filter) @ run()-void
< applyFilter(ImageEntity):ImageEntity < decorate(ImageEntity):ImageEntity < makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the Filter Class

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

N\

\

0.

\
\\Component

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

*

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

~. Decorator
\\
\\

s <<Java Class>>

<
/" Concrete  \ <slava Class>> O TaskGang<E>

C ts \ @ FilterDecorator & TaskGang()
, omponents \ — - < getlnput():List<E>
\ @ FilterDecorator(Filter) )
/ \ i ) < setinput(List<E>)List<E>
\ A . put( )

\ | <'decorate(ImageEntity):ImageEntity ) .
/ > o applyFilter(imageEntity) ImageEntit O O SR o

Y, <<Java Class>> \\ © apply 9 y)imag Y < getExecutor():Executor

yd ®NullFilter \ & incrementCycle():long
/ CNUlIFi ;  currentCycle()-lon
yd ecNuIIF¥Iter() - Concrete ‘\‘f‘getNext/r):put(())'Lis?<E>
y @ NullFilter(String) Decorator G U

J/ & applyFilter(ImageEntity):ImageEntity ° initiateHook(int)-void

, \ <initiate TaskGang(int):void
—<Java Classos \ > advanceTaskToNextCycle():boolean

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the Filter Class

<<Java Class>>
G Filter

& Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

-mFilters

<<Java Class>>

®ImageTaskGang

< getNextInput():List<URL>

©® getName():String

VA

\
Abstract \\
Class

mFilter

\/ Template Method

—— R

I Classes \

\

0“3

< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

&’ImageTaskGang(Filter{].lterator<List<URL>> Runnable)

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>
& FilterDecorator

<<Java Class>>

® TaskGang<E>

& FilterDecorator(Filter)
A decorate(ImageEntity):ImageEntity

|
! i . . .
| " <<Java Class>> < applyFilter(ImageEntity):ImageEntity
/ ®NullFilter
I’ & NullFilter()
| @ NullFilter(String)
/ < applyFilter(ImageEntity):ImageEntity

<<Java Class>>

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

@ TaskGang()

< getlnput():List<E>

< setinput(List<E=>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

@ ExecutorCompletionSenice(Executor)
@ submit(Callable<V=):Future<V=>

© submit(Runnable,V):Future<V>

o take():Future<V=>

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V>

Design Patterns

Elements of Reusable
Object-Oriented.Software

Erich Gammal
Richard Helm
Ralph Jolinsen
]uhn Vlissides.
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
o getFileName():String
@ getFormatName():String

Template Method defines the skeleton of an algorithm in
a method, deferring certain steps to subclass methods




Analysis of the GrayScaleFilter & NullFilter Classes

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

<<Java Class>>

®Image TaskGang

-mFilters < getNextInput():List<URL>
0" < initiateTaskGang(int):void
. - < processinput(URL):boolean

\\ < taskDone(int):void
\\Component < awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

~. Decorator
\\\
~N
s <<Java Class>>
<
/" Concrete  \ <slava Class>> O TaskGang<E>
C ts \ @ FilterDecorator & TaskGang()
omponents — - < getlnput():List<E>
4 \ @ FilterDecorator(Filter)
4 ] . . < setinput(List<E>)List<E>
/ ¢ decora.te(lmag eEntlty) S eEnt:t)f < setExecutor(Executor):void
, V2 <<Java Class>> < applyFilter(ImageEntity):ImageEntity o getExecutor():Executor
yd ® NullFilter \ © incrementCycle()-long
/ : : tCycle():long
/ @ NuIIFlIter() currentCy:
/ @ NuIIFlIter(Stnng) Concrete < gethextinput()-List<E>
/ Decorator o initi int)-voi
/ < initiateHook(int):void
4 \ Hinitiate TaskGang(int)-void
\ .
<<Java Class>> \ > advanceTaskToNextCycle():boolean

(® GrayScaleFilter

& GrayScaIeFiIter()
& GrayScaIeFllter(Strmg)

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void

o getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
o getFilterName():String

@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String

@ getFormatName():String
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Analysis of the GrayScaleFilter & NullFilter Classes

<<Java Class>> <<Java Class>>
@ Filter ®ImageTaskGang
&Filter() eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)
&Filter(String) -mFilters < getNextInput():List<URL> ————————_—_— >
> applyFilter(imageEntity):imageEntity | ~0_.* ¢ initiateTaskGang(int)-void
o filter(ImageEntity):ImageEntity N processln;‘)ut(.UR‘L).boolean
@ setName(String)-void \\ task_Done(lnt).vmd )
o getName():String \ Component < awaitTasksDone():void
A \ < concurrentlyProcessFilteredResults(int):void
~. Decorator
\\
~N
~N
s <<Java Class>>
<
/ Concrete  \ <slava Class>> O TaskGang<E>
C ts \ @ FilterDecorator & TaskGang()
, omponents \ \ — - < getinput():List<E>
y \ \ @ FilterDecorator(Filter) )
\ A L . < setlnput(List<E>):List<E>
/ \ AN decora.te(lmag eEnt:ty) S eEnt:t)f < setExecutor(Executor)-void
// <<Java Class>> \\ ¢ appiy SerimageEmtny-HmageEsiky < getExecutor():Executor
yd ®NullFilter \ & incrementCycle():long
/ c : : tCycle():long
/ @ NullFilter() currentCy:
/ ecNuIIFiIter(String) Concrete «:f‘getNext/nput{).'List<E>
/ _ : .| Decorator o initiateHook(int)-void
/ < applyFilter(ImageEntity):ImageEntity © initiateHook(int)-voi
yd \ Hinitiate TaskGang(int)-void
* —<Java Classos \\ < advanceTaskToNextCycle():boolean
- M awai VoI
®GrayScaleFilter <<Jova Classo i awa!tTask..sDc_mt-?_()-VOId
, ® OutputFilterDecorator ¢ taskDone(int).void
& GrayScaleFilter() S processinput(E):boolean
& GrayScaleFilter(String) & OutputFilterDecorator(Filter) @ run()-void
< applyFilter(ImageEntity):ImageEntity < decorate(ImageEntity):ImageEntity < makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the GrayScaleFilter & NullFilter Classes

<<Java Class>
G Filter

>

& Filter()
& Filter(String)

© setName(String):void
©® getName():String

<} applyFilter(lmageEntity)-ImageEntity
o filter(ImageEntity):ImageEntity

-mFilters

<<Java Class>>

®Image TaskGang

0“x

VoA .
\ mFilter
Abstract \\
Class
\
R B BN,
(_ Template Method .
I it ol o
I \
I \
/I \
i

I Classes

Concrete

\

\

&'ImageTaskGang(Filter[] lterator<List<URL>> Runnable)

< getNextInput():List<URL>
< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>
& FilterDecorator

" <<Java Class>>
® NullFilter

& FilterDecorator(Filter)
A decorate(ImageEntity):ImageEntity
< applyFilter(ImageEntity):ImageEntity

& NullFilter()
& NullFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® GrayScaleFilter

& GrayScaleFilter()

& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

(® OutputFilterDecorator

<<Java Class>>

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<<Java Class>>
® TaskGang<E>

@ TaskGang()

< getlnput():List<E>

< setlnput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

o

<<Java Class>>
®lmage

@ ImageEntity(URL, byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void

o getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
o getFilterName():String

@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String

@ getFormatName():String
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Analysis of the GrayScaleFilter & NullFilter Classes

<<Java Class>>

G Filter

& Filter()
& Filter(String)

*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void
©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

0“x

A

mFilter

<<Java Class>>
® NullFilter

& NullFilter()
-\ H =

<<Java Class>>

(®GrayScaleF

< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>
& FilterDecorator

& FilterDecorator(Filter)
A decorate(ImageEntity):ImageEntity
< applyFilter(ImageEntity):ImageEntity

ilter

& GrayScaleFilter()
& GrayScaleFilter(String)

< applyFilter(ImageEntity):ImageEntity

(® OutputFilterDecorator

<<Java Class>>

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<<Java Class>>

® TaskGang<E>

@ TaskGang()

< getlnput():List<E>

< setlnput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String

See en.wikipedia.org/wiki/NOP (code)



https://en.wikipedia.org/wiki/NOP_(code)

Analysis of the GrayScaleFilter & NullFilter Classes

<<Java Class>>
G Filter

& Filter()
& Filter(String)

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

*applyFilter(imageEntity):ImageEntity | ~0_*

o filter(ImageEntity):ImageEntity

© setName(String):void
©® getName():String

A

mFilter

< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>
& FilterDecorator

<<Java Class>>
® NullFilter

& FilterDecorator(Filter)
A decorate(ImageEntity):ImageEntity
< applyFilter(ImageEntity):ImageEntity

& NullFilter()
@ NullFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>

(® GrayScaleFilter

& GrayScaleFilter()
c o H o

(® OutputFilterDecorator

<<Java Class>>

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<<Java Class>>

® TaskGang<E>

@ TaskGang()

< getlnput():List<E>

< setlnput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
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Erich Gammat
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String

See en.wikipedia.org/wiki/Grayscale



http://en.wikipedia.org/wiki/Grayscale

Analysis of the FilterDecorator Class

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

0“x

N\

\

\
\\Component

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

<<Java Class>>

// Concrete <<Java Class>> @TaskGang<E>
\ @FilterDecorator & TaskGang()
,~~ Components : - < getinput()-List<E>
& FilterDecorator(Filter) i
g \ \\ “decorate{lma eEntity):ImageEntity B
// 9 . g < setExecutor(Executor):void
/ <<Java Class>> & getExecutor():Executor
yd ® NullFilter © incrementCycle()-long
/ ¢ ' ; tCycle():long
y & NullFilter() currentCy.
7 & NullFilter(String) Concrete FgetNextinput():List<E>
% : Decorator > initiateHook(int) void
/ < applyFilter(ImageEntity):ImageEntity < initiateHook(int):voi
yd \ Linitiate TaskGang(int)-void
: \ .
<<Java Class>> \ > advanceTaskToNextCycle():boolean

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the FilterDecorator Class

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

N\

\

0.

\
\\Component

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

*

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

~. Decorator
\\
\\

s <<Java Class>>

<
/" Concrete  \ <slava Class>> O TaskGang<E>

C ts \ @ FilterDecorator & TaskGang()
, omponents \ — - < getlnput():List<E>
\ @ FilterDecorator(Filter) )
/ \ i ) < setinput(List<E>)List<E>
\ A . put( )

\ | <'decorate(ImageEntity):ImageEntity ) .
/ > o applyFilter(imageEntity) ImageEntit O O SR o

Y, <<Java Class>> \\ © apply 9 y)imag Y < getExecutor():Executor

yd ®NullFilter \ & incrementCycle():long
/ CNUlIFi ;  currentCycle()-lon
yd ecNuIIF¥Iter() - Concrete ‘\‘f‘getNext/r):put(())'Lis?<E>
y @ NullFilter(String) Decorator G U

J/ & applyFilter(ImageEntity):ImageEntity ° initiateHook(int)-void

, \ <initiate TaskGang(int):void
—<Java Classos \ > advanceTaskToNextCycle():boolean

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
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Erich Gammat
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ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String

15




Analysis of the FilterDecorator Class

<<Java Class>>
G Filter

& Filter()
& Filter(String)

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

*applyFilter(imageEntity):ImageEntity | ~0_*

o filter(ImageEntity):ImageEntity

© setName(String):void
©® getName():String

A

mFilter

< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

< concurrentlyProcessFilteredResults(int):void

14
/ ______
/ Abstract
// Class
/
<<Java Class>>

& FilterDecorator

<<Java Class>>
® NullFilter

& FilterDecorator(Filter) /

A decorate(ImageEntity):ImageEntity

< applyFilter(ImageEntity):ImageEntity
I

& NullFilter()
& NullFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>

(® GrayScaleFilter

!
I
/
!
Concrete |
Class |

/
/

& GrayScaleFilter()

& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

(® OutputFilterDecorator

<<Java Class>> |

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

——

\: Template Method \)

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

<<Java Class>>

® TaskGang<E>

@ TaskGang()

< getlnput():List<E>

< setlnput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():-long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinson

ssides

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the FilterDecorator Class

<<Java Class>>
<<Java Class>>
G Filter ®ImageTaskGang
&Filter() &’ImageTaskGang(Filter{].lterator<List<URL>> Runnable)
&Filter(String) -mFilters < getNextInput():List<URL> ————————_—_— >
< applyFilter(imageEntity)-imageEntity |~ 0_* e S
o filter(ImageEntity):ImageEntity \ processlnput(FJRL).boolean
© setName(String):void \\ task_Done(mt).vo:d )
o getName():String \ Com ponent < awaitTasksDone():void
A \ < concurrentlyProcessFilteredResults(int):void
T _ s
S Template Method .
/ ______ -
1
\\Decorator // Abstract /\
~N
RN / Class |
N / <<Java Class>>
N / ® TaskGang<E>
7/ Concrete \ <<Java Class>> !
\ @FilterDecorator I | &TaskGang|()
Components . ) / < getlnput():List<E>
4 @ FilterDecorator(Filter) / i
/ A i ) & setinput(List<E=)-List<E>
/ \ N | ¢ decorate(imageEntily):imageEntily & setExecutor(Executor):void
// <<Java Class>> \\ appIyFlIter(lmageEnmy):ImageEntlty, o gelExecutor{)Exscutor
yd G NullFilter \ /I & incrementCycle():long
/ CNUlIF ; tCycle():long
/ @ NullFilter() | currentCy:
yd & NullFilter(String) g oncrette C te /! -:-“gejt'Next/nput'():UstéE>
/ & applyFilter(ImageEntity):ImageEntity ecorator oncrete / < initiateHook(int):void
// \ Class | Hinitiate TaskGang(int)-void
* \ / < advanceTaskToNextCycle():boolean
<<Java Class>> \ / Y i
- <'await TasksDone().void
(® GrayScaleFilter <<Java Class>> / » taskDonefintivoid
: @ OutputFilterDecorator ¢ taskDone(int)-vol
& GrayScaleFilter() P processinput(E)-boolean
& GrayScaleFilter(String) & OutputFilterDecorator(Filter) @ run()-void

< applyFilter(ImageEntity):ImageEntity

< decorate(ImageEntity):ImageEntity

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=):Future<V=

© submit(Runnable,V):Future<V>

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

< makeTask(int):Runnable

Design Patterns
Elements of Reusable
Object-Oriented.Software

Erich Gammat
Richard Helm
Ralph Jolinsen
]uhn Vlissides.

2z

o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void

o getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
o getFilterName():String

@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String

@ getFormatName():String

See en.wikipedia.org/wiki/Decorator pattern &
en.wikipedia.org/wiki/Template method pattern



http://en.wikipedia.org/wiki/Decorator_pattern
http://en.wikipedia.org/wiki/Template_method_pattern

Analysis of the OutputFilterDecorator Class

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

N\

\

0.

\
\\Component

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

*

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

~. Decorator
\\\
~N
s <<Java Class>>
7/ Concrete \\ \ <<Java Class>> © TaskGang<E>
Components AN @ FilterDecorator ° FTaskGang()
V \ \ “FilterD Fil & getlnput():List<E>
/ \ \ @ FilterDecorator(Filter) o setinput(List<E>) List<E>
\ \ \ | <'decorate(imageEntity):ImageEntity - T
/ . o applyFilter(imageEntity) ImageEntit © Sk aceiN = KeCHOH] o
/ <<Java Class>> \\ © 3PPy g y) mag y & getExecutor():Executor
yd ® NullFilter \ 4 © incrementCycle()-long
/ ¢ ' ; tCycle():long
/ @ NullFilter() currentCy:
/ @ NullFilter(String) Concrete < getNextinput():List<E>
% : Decorator > initiateHook(int) void
/ < applyFilter(ImageEntity):ImageEntity < initiateHook(int):voi
yd \ Linitiate TaskGang(int)-void
: \

<<Java Class>>

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

Design Patterns
Elements of Reusable
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the OutputFilterDecorator Class

<<Java Class>>
G Filter

&Filter()

& Filter(String)
*applyFilter(imageEntity):ImageEntity
o filter(ImageEntity):ImageEntity

© setName(String):void

©® getName():String

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

N\

\

0.

\
\\Component

< initiateTaskGang(int):void

< processinput(URL):boolean

< taskDone(int):void

< awaitTasksDone():void

< concurrentlyProcessFilteredResults(int):void

*

eclmageTaskGang(FiIter[] lterator<List<URL>> Runnable)

~. Decorator
\\
\\
s <<Java Class>>
<
/" Concrete  \ <slava Class>> O TaskGang<E>
C ts \ @ FilterDecorator & TaskGang()
, omponents \ — - < getlnput():List<E>
\ @ FilterDecorator(Filter) )
/ \ i ) < setinput(List<E>)List<E>
\ A . put( )
\ | <'decorate(ImageEntity):ImageEntity ) .
/ > o applyFilter(imageEntity) ImageEntit O O SR o
Y, <<Java Class>> \\ © apply 9 y)imag Y < getExecutor():Executor
yd ®NullFilter \ & incrementCycle():long
/ < - : < currentCycle():lon
/ zcz:::z:i:?smng) Concrete «:f‘getNext/r):put(()):Lis?<E>
s < applyFilter(ImageEntity):ImageEntity Decorator -\j.'-\|_n|.t|.ateHook(mt).vo_|d )
, \ <initiate TaskGang(int):void
—<Java Classos \ > advanceTaskToNextCycle():boolean

(® GrayScaleFilter

& GrayScaleFilter()
& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>
(® OutputFilterDecorator

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

<} awaitTasksDone():void
< taskDone(int):void

S processinput(E):boolean
@ run():void

< makeTask(int):Runnable

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=
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o

<<Java Class>>
®lmage

@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
o getlmage():Image
@ setSourceURL(URL):void
@ getSourceURL():URL
o setFilterName(Filter):void
o getFilterName():String
@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String
@ getFormatName():String
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Analysis of the OutputFilterDecorator Class

<<Java Class>>
G Filter

& Filter()
& Filter(String)

-mFilters

<<Java Class>>

®Image TaskGang

< getNextInput():List<URL>

<} applyFilter(lmageEntity)-ImageEntity |~ 0_.*

o filter(ImageEntity):ImageEntity

© setName(String):void
©® getName():String

A

mFilter

< initiateTaskGang(int):void
< processinput(URL):boolean
< taskDone(int):void

< awaitTasksDone():void

&'ImageTaskGang(Filter[] lterator<List<URL>> Runnable)

< concurrentlyProcessFilteredResults(int):void

<<Java Class>>
® NullFilter

—_—

-~

<<Java Class>>
(® ExecutorCompletionService<V>

& ExecutorCompletionSenice(Executor)
@ submit(Callable<V=>):Future<V=

@ submit(Runnable,V):Future<V=

o take():Future<V=

@ poll():Future<V=

@ poll(long, TimeUnit):Future<V=

- ~<
(_ Template Method .}
S —— -
/
/ Abstract
/ Class
// <<Java Class>>
<<Java Class>> _ & TaskGang<E>
@ FilterDecorator || ¢TaskGang()
& FilterDecorator(Filter) / < getinput()-List<E>

A decorate(ImageEntity):ImageEntity
< applyFilter(ImageEntity):ImageEntity
I

& NullFilter()
& NullFilter(String)
< applyFilter(ImageEntity):ImageEntity

<<Java Class>>

(® GrayScaleFilter

/
/
/
/
Concrete
Class |

/
/

& GrayScaleFilter()

& GrayScaleFilter(String)
< applyFilter(ImageEntity):ImageEntity

(® OutputFilterDecorator

<<Java Class>> |

& OutputFilterDecorator(Filter)
< decorate(ImageEntity):ImageEntity

< setlnput(List<E>):List<E>
< setExecutor(Executor):void
< getExecutor():Executor

< incrementCycle():long

< currentCycle():long

& getNextinput():List<E>

< initiateHook(int):void
Hinitiate TaskGang(int):void
< advanceTaskToNextCycle():boolean
<} awaitTasksDone():void

< taskDone(int):void

S processinput(E):boolean

@ run():void

< makeTask(int):Runnable

Design Patterns
Elements of Reusable
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o

<<Java Class>>
®lmage

@ ImageEntity(URL, byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void

o getlmage():Image

@ setSourceURL(URL):void
@ getSourceURL():URL

o setFilterName(Filter):void
o getFilterName():String

@ setSucceeded(boolean):void
@ getSucceeded():boolean
@ getFileName():String

@ getFormatName():String
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Analysis of the Filter Hierarchy Classes

ImageTaskGang = src ' main java livelessons filters &y N ImageTaskGang ¥ P» & G O ~ Gt ¥ v 2 0 9 Q O O
§ Project « (B z = Q = € Filter.java € FilterDecorator.java € FilterDecoratorWithimage.java € GrayScaleFilter.java € NullFilter.java € OutputFilterDecorator.java S
g Vv 'z ImageTaskGang ~/Dropbox/Documents/Livel /**% 1 A v g
= i -f—gad'e * A Decorator whose inherited applyFilter() template method calls the §
= -dea . 3 . .
£ > Mbuid * filter() method on the Filter object passed to its constructor and @
3 > Downloadimages . 9
% 5 mgrade * whose decorate() hook method then writes the results of the 2
g| ¥ Wsc * filtered image to an output file. Plays the role of the "Concrete g
g v g main &
Sg’ v [ java * Decorator" in the Decorator pattern and the role of the "Concrete -
3 ~ livelessons .
« R * Class" in the Template Method pattern. O;
€ Filter &/ E:
€ FilterDecorator < 2
© FilterDecoratorWithimage public class OutputFilterDecorator @
€ GrayScaleFilter . ~
& NullFilter extends FilterDecorator { p
€ OutputFilterDecorator /** %
v tasks
€ ImageTaskGang * Constructor passes the @a filter parameter up to the superclass
€) TaskGang . . .
v I utils * constructor, which stores it in a data member for subsequent
[ ExceptionUtils . . . .
® FlondNerltie * use in applyFilter(), which is both a hook method and a
€ Image * template method.
© < Options
g € RunTimer */
$ © StreamsUtils . . . . . .
E & ImageTaskGangTest public OutputFilterDecorator(Filter filter) { super(filter); }
> resources
g build.gradle
g gradlew /**
7} £ gradlew.bat . . . . .
it & pEADME.md * This hook method is called with the @a image parameter after it
g settings.gradle * has been filtered with mFilter in the inherited applyFilter() z
IR External Libraries . . ) S.
2 > " Scratches and Consoles * method. decorate() stores the filtered Image in a file. o
© */
P Git P Run O? CodeWhisperer Reference Log = Logcat @ Profiler < Dependencies = TODO O Problems Terminal € Services 4 App Inspection
= AWS: 2 Connections Expired +/ CodeWhisperer 20:14 CRLF UTF-8 4 spaces Pmaster ™

See ImageTaskGangApplication/app/src/main/java/example/imagetaskgang/filters



https://github.com/douglascraigschmidt/LiveLessons/tree/master/ImageTaskGangApplication/app/src/main/java/example/imagetaskgang/filters

End of Analysis of the
Filter Class Hierarchy
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