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Learning Objectives in this Part of the Lesson

« Understand the SearchTaskGang case study rlirlEiElE el

» Defines subclasses that customize the
TaskGang framework with different Java

Input Strings to Search

concurrency mechanisms to implement an "do", "re", "mi", "fa",
"embarrassingly parallel" application that 'so’, "la’, "ti", "oo”
concurrently searches for words in a List Search Words

of input String objects execute() run ()

\2.offer() m

5959 5
runnable
WorkerThreads
runnable
runnable /
runnable
/ 3.take()
1.execute (task) runnable 4.run()
/ WorkQueue runnable

Thread _ <
(main thread) :

ThreadPoolExecutor

See github.com/douglascraigschmidt/LiveLessons/tree/master/SearchTaskGang
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Overview of the SearchTaskGang Case Study

¢ = TaskGang<E> ¢ = OneShotExecutorService

m = TaskGang() m = OneShotExecutorService(String[], String[1[])

m ¢ advanceTaskToNextCycle() boolean o SearchTaskGangTest m ¢ awaitTasksDone() void

m) ¢ awaitTasksDone() void M % SearchTaskGangTest() —m ?nit?ateHook(int) . vo?d

m ¢ currentCycle() long % main(String[l) void m |n|t|ateTaskGang'(|nt) void

m ¢ incrementCycle() long m & makeTaskGang(String[], TestsToRun) Runnable " processinput(String) . boolea?n

m ¢ initiateHook(int) void m processQueuedResults(int) void

m) ¢ initiateTaskGang(int) void m 2 taskDone(int) void

m ¢ makeTask(int) Runnable

m) ¢ processinput(E) boolean

m & run() void

m ¢ setlnput(List<E>) List<E>

@ ¢ taskDone(int) void ¢ = SearchTaskGangCommon

P ° executor Executor m ¢ SearchTaskGangCommon(String[], String[1[]1)

:p input List<E> m ¢ awaitTasksDone() void <« ¢ = OneShotThreadPerTask

P nextinput List<E> m makeResultsindexOf(String, String) List<Result> - OneShotThreadPerTask(String[], String[1[1)
m ¢ searchForWord(String, String) SearchResults m ¢ awaitTasksDone() void
P ¢ _nextinput List<String> m ¢ initiateTaskGang(int) void

m processinput(String) boolean
J

(

¢ = OneShotExecutorCompletionService
m ‘= OneShotExecutorCompletionService(String[], String[1[1)

m ¢ concurrentlyProcessQueuedFutures void .

o Y i 0 . ¢ = OneShotExecutorServiceFuture
m 2 initiateTaskGang(int) void : - -
M ¢ processinput(String) boolean m = OneShotExecutorServiceFuture(String[], String[1[1)

m ¢ initiateTaskGang(int) void
m ¢ processFutureResults(List<Future<SearchResults>>) void

m ¢ processlnput(String) boolean

A set of classes that showcase various Java Executor framework mechanisms




Overview of the SearchTaskGang Case Study

¢ = TaskGang<E> ¢ = OneShotExecutorService

m = TaskGang() m = OneShotExecutorService(String[], String[1[])

m ¢ advanceTaskToNextCycle() boolean o SearchTaskGangTest m ¢ awaitTasksDone() void

m) ¢ awaitTasksDone() void M % SearchTaskGangTest() —m ?nit?ateHook(int) . vo?d

m ¢ currentCycle() long % main(String[l) void m |n|t|ateTaskGang'(|nt) void

m ¢ incrementCycle() long m & makeTaskGang(String[], TestsToRun) Runnable " processinput(String) . boolea?n

m ¢ initiateHook(int) void m processQueuedResults(int) void

m) ¢ initiateTaskGang(int) void m 2 taskDone(int) void

m ¢ makeTask(int) Runnable

m) ¢ processinput(E) boolean

m & run() void

m ¢ setlnput(List<E>) List<E>

@ ¢ taskDone(int) void ¢ = SearchTaskGangCommon

P ° executor Executor m ¢ SearchTaskGangCommon(String[], String[1[]1)

:p input List<E> m ¢ awaitTasksDone() void <« ¢ = OneShotThreadPerTask

P nextinput List<E> m makeResultsindexOf(String, String) List<Result> - OneShotThreadPerTask(String[], String[1[1)
m ¢ searchForWord(String, String) SearchResults m ¢ awaitTasksDone() void
P ¢ _nextinput List<String> m ¢ initiateTaskGang(int) void

m processinput(String) boolean
J

(

¢ = OneShotExecutorCompletionService
m ‘= OneShotExecutorCompletionService(String[], String[1[1)

m ¢ concurrentlyProcessQueuedFutures void .

o Y i 0 . ¢ = OneShotExecutorServiceFuture
m 2 initiateTaskGang(int) void : - -
M ¢ processinput(String) boolean m = OneShotExecutorServiceFuture(String[], String[1[1)

m ¢ initiateTaskGang(int) void
m ¢ processFutureResults(List<Future<SearchResults>>) void

m ¢ processlnput(String) boolean
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¢ = TaskGang<E>

TaskGang()
advanceTaskToNextCycle() boolean
awaitTasksDone()

currentCycle()

incrementCycle()

initiateHook(int)
initiateTaskGang(int)

makeTask(int)

processinput(E)

run()
setinput(List<E>)
taskDone(int)
executor

input
nextlinput

m

S

m

e

SearchTaskGangTest
SearchTaskGangTest()

main(String[]) void
makeTaskGang(String[], TestsToRun) Runnable

¢ = OneShotExecutorService
OneShotExecutorService(String[], String[1[1)

awaitTasksDone() void
initiateHook(int) void
initiateTaskGang(int) void
processInput(String) boolean
processQueuedResults(int) void
taskDone(int) void

@20 6 O 6

¢ = SearchTaskGangCommon
SearchTaskGangCommon(String[], String[1[1)

awaitTasksDone() void
makeResultsindexOf(String, String) List<Result>
searchForWord(String, String) SearchResults
nextinput List<String>

¢ = OneShotThreadPerTask
OneShotThreadPerTask(String[], String[1[1)

awaitTasksDone() void
initiateTaskGang(int) void
processinput(String) boolean

(

m 2 concurrentlyProcessQueuedFutures()
m 2 initiateTaskGang(int)
m processlnput(String)

¢ = OneShotExecutorCompletionService
m ‘= OneShotExecutorCompletionService(String[], String[1[1)

void
void
boolean

m ¢ initiateTaskGang(int)

m ¢ processlnput(String)

¢ = OneShotExecutorServiceFuture
m = OneShotExecutorServiceFuture(String[], String[1[1)

m ¢ processFutureResults(List<Future<SearchResults>>) void

void

boolean

This super class defines a framework for spawning & running

a "gang" of tasks
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¢ = TaskGang<E>

TaskGang()

advanceTaskToNextCycle() boolean

awaitTasksDone()
currentCycle()
incrementCycle()
initiateHook(int)
initiateTaskGang(int)
makeTask(int)
processinput(E)
run()
setinput(List<E>)
taskDone(int)
executor

input

nextlinput

void
long
long
void
void
Runnable
boolean
void
List<E>
void
Executor
List<E>
List<E>

m

m

m

e

SearchTaskGangTest
SearchTaskGangTest()

main(String[]) void
makeTaskGang(String[], TestsToRun) Runnable
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awaitTasksDone() void
initiateHook(int) void
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processInput(String) boolean
processQueuedResults(int) void
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@20 6 O 6

¢ = SearchTaskGangCommon
SearchTaskGangCommon(String[], String[1[1)
awaitTasksDone() void
makeResultsindexOf(String, String) List<Result>
searchForWord(String, String) SearchResults
nextinput List<String>

¢ = OneShotThreadPerTask
OneShotThreadPerTask(String[], String[1[1)

awaitTasksDone() void
initiateTaskGang(int) void
processinput(String) boolean

(

¢ = OneShotExecutorCompletionService
OneShotExecutorCompletionService(String[], String[1[]1)

concurrentlyProcessQueuedFutures()

initiateTaskGang(int)
processlnput(String)

void
void
boolean

m ¢ initiateTaskGang(int)

m ¢ processlnput(String)

¢ = OneShotExecutorServiceFuture
m = OneShotExecutorServiceFuture(String[], String[1[1)

m ¢ processFutureResults(List<Future<SearchResults>>) void

void

boolean

A driver program that runs various specializations of the TaskGang
framework to showcase different Java Executor framework capabilities




Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings

¢« SearchTaskGangTest
m ‘= SearchTaskGangTest()
main(String[]) void
m makeTaskGang(String[], TestsToRun) Runnable

See SearchTaskGang/src/main/java/SearchTaskGangTest.java
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Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings

« Defines TestsToRun enum ¢+ SearchTaskGangTest

m ‘i SearchTaskGangTest()
m ‘% main(String[]) void

m makeTaskGang(String[], TestsToRun) Runnable

enum TestsToRun ({
ONESHOT THREAD PER TASK,
ONESHOT EXECUTOR SERVICE,
ONESHOT EXECUTOR SERVICE FUTURE,
ONESHOT EXECUTOR COMPLETION SERVICE




Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings
« Defines TestsToRun enum

Strategy Implementation —_— . . . . . . . .
Executor Virtual Thread-per- —— Input Strings to Search
model TaSk SearchResults " do " , " re " , "mi " , " fa" ,
Unit of Virtual Thread per "so", "la", "ti", "oo"
concurrency input String 'g’::l:t: | Search Words
Results Synchronous execute) run ()
processing  processing \ 2.offer () m
mode/
]| %
ONESHOT_THREAD_PER_TASK urnable | | Fixed
/ . WorkerThreads
runnabple
runnable " /
j runnabple
Processes a one-shot List of tasks / 3.take ()
via an Executor that creates a Java | t-execute (task) [zt 4.run()
virtual Thread for each task — é WorkQueue funnable
(maln thread) ThreadPoolExecutor

See SearchTaskGang/src/main/java/tasks/OneShotThreadPerTask.java
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Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings

« Defines TestsToRun enum

Strategy Implementation

Executor Fixed-size Thread pool
mode/

Unit of Task per input String
concurrency

Results BlockingQueue stores
processing  results for immediate
mode/ concurrent processing

ONESHOT_EXECUTOR_SERVICE

/

Processes a one-shot List of tasks via
a fixed-size pool of Thread objects
associated with an ExecutorService

that’s used as a barrier synchronizer

SearchResults

SearchResults

SearchResults

SearchResults

Input Strings to Search

"do" , "re" , "mi" , "fa" ,
"so", "la", "ti", "oo"

Results Search Words
Queue I
execute() run ()
\ 2.offer() m
\ 9 -
runnable Fixed
WorkerThreads
runnable
runnable /
runnable
/ 3.take()
1.execute (task) runnable 4 .run ()
L WorkQueue runnable

Thread <
(main thread) :

ThreadPoolExecutor

See SearchTaskGang/src/main/java/tasks/OneShotExecutorService.java
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Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings
« Defines TestsToRun enum

Strategy Implementation ——

Executor Variable-size Thread SearchResults Input Strings to Search
mode/ p00| SearchResults "do" . "re" "mi" "fa"
Unit of Task per search word = "so", "la", "ti", "oo"
concurrency F'iﬁi‘:;ts | Search Words
Results Synchronous Future execute() run ()
processing  model for deferred \ 2.offer () m
mode/ concurrent processing 9§ 959
ONESHOT_EXECUTOR v 5
SERVICE FUTURE WorkerThreads
B / runnable /
/ / 3.take()
Processes a one-shot List of tasks via | *- e"elcute (task) Lnnavk 4.run()
a variable-size pool of Thread objects — _’é WorkQueue runnable
associated with an ExecutorService (main thread) ThreadPoolExecutor

See SearchTaskGang/src/main/java/tasks/OneShotExecutorServiceFuture.java
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Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings
« Defines TestsToRun enum

| | HEEEEEEE
Executor “Work-stealin g" SearchResults Input Strings to Search
model Thread pool — LT
Unit of Task per search word so, la. [t oo
concurrency & input String Completion Search Words
Results Asynchronous Future execute() run ()
processing  model for immediate \ 2.offer () m
mode/ concurrent processing 9§ 959
ONESHOT_EXECUTOR v 5%
_COMPLETION_SERVICE WorkerThreads
/ runnable /
/ 3.take()
Processes a one-shot List of tasks viaa | - e"elcute (task) LR 4.run()
pool of "work-stealing” Thread objects — _’é WorkQueue runnable
associated with an ExecutorService {main thread) ThreadPoolExecutor

See SearchTaskGang/src/main/java/tasks/
OneShotExecutorCompletionService.java
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Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings

>

¢ = SearchTaskGangTest
« Defines a factory method to m  SearchTaskGangTest()
create the tests m % main(String[])

m makeTaskGang(String[], TestsToRun)

void
Runnable

return switch (choice) {
case ONESHOT THREAD PER TASK ->
new OneShotThreadPerTask
(sWordList, sOneShotInputStrings) ;
case ONESHOT_EXECUTOR_SERVICE ->
new OneShotExecutorService
(sWordList, sOneShotInputStrings) ;

14




Overview of the SearchTaskGangTest Class

« Customizes TaskGang framework to search for words in a List of Strings

¢ = SearchTaskGangTest
m ‘i SearchTaskGangTest()
m void
« Define a main() method to m /makeTaskGang(String[], TestsToRun) Runnable

iterate through all the tests

& create/run them

for (var test : TestsToRun.values())
makeTaskGang (mWordList, test) .run()

15



Overview of the
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Overview of the Options Singleton

 This class implements the Singleton pattern

to handle command-line option processing © © Options

m & Options()

f mDiagnosticsEnabled  boolean

f mUniquelnstance Options

*f = sOneShotinputStrings String[1[]

, ) of = sWordlList String[]

DGSIgH P&ttems 3 m ‘= diagnosticsEnabled() boolean

Elements of Reusable 8 .

Object-Oriented.Software m instance() Options

E}f&%:%:ﬁ g m = parseArgs(String[]) void

b : m % print(String) void

‘ : § m printDebugging(String) void

5 m printUsage() void

Foreword by Grady Booch

o

See en.wikipedia.org/wiki/Singleton pattern
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Overview of the Options Singleton

 This class implements the Singleton pattern
to handle command-line option processing

« Defines one-shot input String objects

public final static String[][]
mOneShotInputStrings = {
{"xreo", "xfao",

¢ = QOptions
Options()
mDiagnosticsEnabled  boolean

mUniquelnstance Options
sOneShotinputStrings Btring[1[]

3

=h = = h

- ! sWordlList String[]
"xmiomio", '"xlao", : :
"gtiotio" . "XS600S00" m ‘i diagnosticsEnabled()  boolean
, , . .
"wdoo" , "wdoodoo" } mn |nStance() Options
}; m parseArgs(String[]) void
m print(String) void

m printDebugging(String) void

m printUsage() void

18



Overview of the Options Singleton

 This class implements the Singleton pattern

: : : ¢ = Options
to handle command-line option processing :

Options()

3

f mDiagnosticsEnabled  boolean

 Defines array of search words to locate f & mUniquelnstance Options
in the inpUt String objects f sOneShotinputStrings String[1[]
public String[] mWordList = { f Stringl]

"do", "re", "mi", m ‘m diagnosticsEnabled()  boolean

"’ f?‘" , "so", "la", m ‘= instance() Options
"ti", "oo" . :

) m parseArgs(String[]) void

m print(String) void

m printDebugging(String) void

m printUsage() void

19



Walkthrough of the SearchTaskGangTest Class

SearchTaskGang - SearchTaskGangTest.java [SearchTaskGang.main]

SearchTaskGang ' src) main  java) € SearchTaskGangTest &> N SearchTaskGangTest v p & T G ~ Gt ¥ v 2 0O 9 Q >
g Project v € = = & — (@ secarchTaskGangTest.java =
g Vv [ SearchTaskGang ~/Dropbox/Docul enum Te StSTORUn { A g
L > .gradle g
. > Muidea ONESHOT_THREAD_PER_TASK, ©
E .

5 o ONESHOT_EXECUTOR_SERVICE, o
b 8
» [ gradle ONESHOT_EXECUTOR_SERVICE_FUTURE, >
) ¥ src
g v g main ONESHOT_EXECUTOR_COMPLETION_SERVICE ED
5 v W java g
§ > tasks } i
] R4 utils %
€ ExceptionUtils LE
€ Options /**
¢ SearchResults . B B B s
&) TaskGang * This 1s the entry point into the test program. g
& SearchTaskGangTest */ 2l
build.gradle g
— 2 public static void main(String[] args) {
= gradlew.bat . .
settings.grade Options.instance() .parseArgs( argv: args);
> Il External Libraries
> “@ Scratches and Consoles
print("Starting TaskGangTest");
g
g // Iterate through all the tests.
o for (var test : TestsToRun.values()) {
4 print("Starting " + test);
- e
>
S // Create/run the appropriate type of SearchTaskGang to g
g // search for words concurrently. 3
@ makeTaskGang(sWordList, choice: test).run(); ?
P Git (53 CodeWhisperer Reference Log = Logcat @ Profiler £ Dependencies i= TODO O Problems Terminal © Services & App Inspection
= AWS: No credentials selected + CodeWhisperer 8:16 LF UTF-8 4 spaces P master ‘i

See SearchTaskGang/src/main/java/SearchTaskGangTest.java
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End of Overview of Search
TaskGang Case Study
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