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Learning Objectives in this Part of the Lesson

Understand the pattern-oriented software implementation of the ImageTask

Gang class, which extends the abstract TaskGang superclass
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See ImageTaskGang/src/main/java/livelessons/tasks/ImageTaskGang.java
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@ ImageEntity(URL byte[])
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Uses Java ExecutorCompletionService to concurrently download images
from web servers, apply image processing filters, & store the results
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@ ImageEntity(URL byte[])
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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 ImageTaskGang Class

<<Java Class>>
G Filter

& Filter()
& Filter(String)

<<Java Class>>

®ImageTaskGang

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

© setName(String):void

©® getName():String

A

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

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE

A Pattern Language for
Bistributed Object Computing

<<Java Class>>
® NullFilter

& NullFilter()

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

<<Java Class>>
(® GrayScaleFilter

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

< awaitTasksDone():void

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

concurrentIyProcessFlIteredResuIts(mt) void

>

Completion

\
\ Handler
\

S

\ Proactive \

\ Ve
\Inltlator \ e

—_—————

<<Java Class>>
& FilterDecorator

<<Java Class>>

® TaskGang<E>

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

<<Java Class>>
(® OutputFilterDecorator

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

@ 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>

Ve
7
7 Asynchronous
Operation
Processor

<<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
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Proactor separates the initiation of asynchronous operations from
their handling, enabling efficient & scalable event-driven processing
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Future provides a proxy for a result that may not be available yet, allowing
a program to continue execution without blocking until the result is needed
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@ ImageEntity(URL byte[])
@ ImageEntity(URL.Image)
o setlmage(byte[]):void
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@ getFileName():String
@ getFormatName():String

Pooling manages multiple worker threads
& optimizes their acquisition & release
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See ImageTaskGang/src/main/java/livelessons/tasks/ImageTaskGang.java
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