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Learning Objectives in this Part of the Lesson

« See how the TimedMemoizerEx is integrated into the
“PrimeChecker” app

tarting primality computations

863137601 is not prime with smallest factor 67
181858090 is not prime with smallest factor 2
974979154 is not prime with smallest factor 2
1870407455 is not prime with smallest factor 5
833235727 is not prime with smallest factor 17
651621695 is not prime with smallest factor 5
1311987041 is not prime with smallest factor 971
703018233 is not prime with smallest factor 3
1055928155 is hot prime with smallest factor 5
8331027181 is not prime with smallest factor 3
1030676473 is not prime with smallest factor 619
127457798 is not prime with smallest factor 2

583326869 is prime

16682593 is not prime with smallest factor 11

5092827196 is not prime with smallest factor 2

755195772 is not prime with smallest factor 2
1320523007 is not prime with smallest factor 37

l557637322 is not prime with smallest factor 2

1766004629 is prime
28824527 is nol prime with smallest factor 79
4467966 is not prime with smallest factor 2
1679873625 is not prime with smallest factor 3
139079501 is not prime with smallest factor 11
1699167856 is not prime with smallest factor 2
1563413821 is prime
Finished primality computations




Applying TimedMemoizerEx
to Check for Prime #'s




Applying TimedMemoizerEx to Check for Prime #'s

» This app shows how the Java ExecutorCompletionService
framework & TimedMemoizerEx can check if /N random T

669137607 is not prime with smallest factor 67
I - 181858090 is not prime with smallest factor 2
# S a re rl rT] e 074979154 is not prime with smallest factor 2
1870407455 is not prime with smallest factor 5
833235127 is not prime with smallest factor 17
651621695 is not prime with smallest factor 5
1311987041 is not prime with smallest factor 971
703018233 is not prime with smallest factor 3
1055928155 is not prime with smallest factor 5
833102181 is not prime with smallest factor 3
1030676473 is not prime with smallest factor 619
127457798 is not prime with smallest factor 2
583326869 is prime
Ill7 16682593 is not prime with smallest factor 11
1509282196 is not prime with smallest factor 2
755195772 is not prime with smallest factor 2
1320523007 is not prime with smallest factor 37
W587637322 is not prime with smallest factor 2
1766004629 is prime
288724527 is not prime with smallest factor 79
44671966 is not prime with smallest factor 2
1679873625 is not prime with smallest factor 3
139079501 is not prime with smallest factor 11
1699167856 is not prime with smallest factor 2
1563413821 is prime
Finished primality computations

See github.com/douglascraigschmidt/POSA/tree/master/ex/M4/Primes/PrimeScheduledExecutorService



https://github.com/douglascraigschmidt/POSA/tree/master/ex/M4/Primes/PrimeScheduledExecutorService

Applying TimedMemoizerEx to Check for Prime #'s

 This app shows how the Java ExecutorCompletionService
framework & TimedMemoizerEx can check if /W random e

869137601 is not prime with smallest factor 67
I - 181858090 is not prime with smallest factor 2
# S a re rI r'r'l e 074979154 is not prime with smallest factor 2
1870407455 is not prime with smallest factor 5
833235127 is not prime with smallest factor 17
651621695 is not prime with smallest factor 5
1311987041 is not prime with smallest factor 971
& CO I I I p ute- O u n 703018233 is not prime with smallest factor 3
1055928155 is not prime with smallest factor 5
833102181 is not prime with smallest factor 3
1030676473 is not prime with smallest factor 619
127457798 is not prime with smallest factor 2
583326869 is prime
16682593 is not prime with smallest factor 11
509282196 is not prime with smallest factor 2
755195772 is not prime with smallest factor 2
1320523007 is not prime with smallest factor 37
587637322 is not prime with smallest factor 2
1766004629 is prime
78824527 is not prime with smallest factor 79
24461966 is not prime with smallest factor 2
1679873625 is not prime with smallest factor 3
139079501 is not prime with smallest factor 11
1699167856 is not prime with smallest factor 2
1563413821 is prime
Finished primality computations

III

See en.wikipedia.org/wiki/Embarrassingly parallel & en.wikipedia.org/wiki/CPU-bound



http://en.wikipedia.org/wiki/Embarrassingly_parallel
https://en.wikipedia.org/wiki/CPU-bound

Applying TimedMemoizerEx to Check for Prime #'s

« MainActivity checks primality of “count” random #’s via
ExecutorCompletionService w/thread pool & PrimeCallable

<<Java Class>>
(®PrimeCallable

4 PrimeCallable(long,Function<Long,Long>)
@ call():PrimeResult

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void
= initializeViews()void
@ setCount(View):void

@ startOrStopComputations(View)void

= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object

() & I
~mActivity Q.1
mRetainedState 0.1
<<Java Class>> <<Java Class>>
(© PrimeResult (& RetainedState
4 PrimeResult(long,long) £°RetainedState()

~mC0mpIetiunRuM..1

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run{):void

See src/main/java/vandy/mooc/prime/activities/MainActivity.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/activities/MainActivity.java

Applying TimedMemoizerEx to Check for Prime #'s

MainActivity checks primality of “count” random #’s via
ExecutorCompletionService w/thread pool & PrimeCallable

<<Java Class>>
(®PrimeCallable

4 PrimeCallable(long,Function<Long,Long>)
@ call():PrimeResult

Work-stealing
Thread Pool

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

S
<! Pool of worker thread
mRetainedState

<<Java Class>>

<<Java Clags=>

mExecutorService = Executors (& PrimeResult @ RetainedState

.newWorkStealingThreadPool () ;

4 PrimeResult(long,long) £°RetainedState()

’
\ ~mCompIetiunRum..1

The executor service uses a “"work-stealing” fork-join
thread pool that’s tuned to the # of processor cores

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run{):void

See docs.oradle.com/javase/8/docs/api/java/util/concurrent/Executors.html#newWorkStealingPool



https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/Executors.html#newWorkStealingPool--

Applying TimedMemoizerEx to Check for Prime #'s

MainActivity also uses the TimedMemoizerEx to scalably

optimize primality checking of the random #’s

<<Java Class>>

® TimedMemoizerEx<K,V>

<<Java Class=>

® MainActivity

o mFunction: Function<K,V>
< mTimeoutInMillisecs: long
o mCacheCount: ThresholdCrosser

o mScheduledFuture: ScheduledFuture<?>
< mPurgeEntries: Runnable

o mScheduledExecutorService: ScheduledExecutorService

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

& TimedMemoizerEx(Function<K,V> long)

© apply(K)
® shutdown():void

-mNonAccessedValue \ 0..1

<<Java Class>>
(® RefCountedValue

4 mRefCount: AtomicLong
4 mVvalue: V

-mCache

4 RefCountedValue(V,long)
© equals(Object):boolean
a get()

mRetalnedStﬁ/

<<Java Clags=>
(@ RetainedState

& RetainedState()

~mC0mpIetiunRuM..1

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run{):void

See src/main/java/vandy/mooc/prime/utils/ TimedMemoizerEx.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/utils/TimedMemoizer.java

Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable
implements Callable<PrimeResult> ({
long mPrimeCandidate;
mFunction<Long, Long> mPrimeChecker;

PrimeCallable (Long primeCandidate,
Function<Long, Long>
primeChecker) {
mPrimeCandidate = primeCandidate;
mPrimeChecker = primeChecker;

}

<<Java Class>>
(8 PrimeCallable

fPrimeCaIIabIe(Iong,Function<Long,Long>)
@ call():PrimeResult

<<Java Class>>
(& PrimeResult

& PrimeResult(long,long)

See src/main/java/vandy/mooc/prime/activities/PrimeCallable.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/activities/PrimeCallable.java

Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable
implements Callable<PrimeResult> ({
long mPrimeCandidate;
mFunction<Long, Long> mPrimeChecker;

PrimeCallable (Long primeCandidate,
Function<Long, Long>
primeChecker) {
mPrimeCandidate = primeCandidate;
mPrimeChecker = primeChecker;

}

<<Java Class>>
(8 PrimeCallable

fPrimeCaIIabIe(Iong,Function<Long,Long>)
@ call():PrimeResult

<<Java Class>>
(& PrimeResult

& PrimeResult(long,long)

PrimeCallable implements the Callable interface so it can be
submitted to the Java ExecutorCompletionService framework

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/Callable.html



https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/Callable.html

Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable
implements Callable<PrimeResult> ({
long mPrimeCandidate;
mFunction<Long, Long> mPrimeChecker;

PrimeCallable (Long primeCandidate,
Function<Long, Long>
primeChecker) {
mPrimeCandidate = primeCandidate;
mPrimeChecker = primeChecker;

| AN

<<Java Class>>
(8 PrimeCallable

fPrimeCaIIabIe(Iong,Function<Long,Long>)
@ call():PrimeResult

<<Java Class>>
(& PrimeResult

& PrimeResult(long,long)

The function that checks primes is passed as a param & stored in a field

11




Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable
implements Callable<PrimeResult> ({

<<Java Class>>
(8 PrimeCallable

The call() hook method runs in a pool thread

/,

PrimeResult call() {
return new PrimeResult
(mPrimeCandidate,
mPrimeChecker
.apply (mPrimeCandidate)) ;

fPrimeCaIIabIe(Iong,Function<Long,Long>)
@ call():PrimeResult

<<Java Class>>
(& PrimeResult

& PrimeResult(long,long)

12



Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable <<Java Class>>
implements Callable<PrimeResult> { ST

fPrimeCaIIabIe(Iong,Function<Long,Long>)
@ call():PrimeResult

PrimeResult call() {
return new PrimeResult

(mPrimeCandidate,
mPrimeChecker <<Java Class>>
.apply (mPrimeCandidate)) ; ©PrimeResult

} \ & PrimeResult(long,long)

apply() returns 0 if the # is prime or smallest factor if its not

The apply() method call can be transparently optimized via TimedMemoizerEx




Applying TimedMemoizerEx to Check for Prime #'s

» PrimeCallable uses a Function object to extensibly determine if a # is prime

class PrimeCallable <<Java Class>>

1 : PrimeCallabl
implements Callable<PrimeResult> ({ ©PrimeCallable
fPrimeCaIIabIe(Iong,Function<Long,Long>)

@ call():PrimeResult

PrimeResult call () {
return new PrimeResult
(mPrimeCandidate,

mPrimeChecker <<Java Class>>
{(# PrimeResult

.apply (mPrimeCandidate)) ;

& PrimeResult(long,long

The PrimeResult tuple matches the prime #
candidate with result of checking for primality

14



Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<>

. J Cl
(PrimeCheckers: :bruteForceChecker, P

count * 500) ; " MainActivity()
onCreate(Bundle):void
@ onRetainNonConfigurationinstance():Object
= initializeViews():void

@ setCount(View):void

artC) anCamnutatian |
new Random ()
. longs (count ’ @ InterruptCcomputations():voia
@ done():void
sMAX VALUE - count ’ @ printin(String):void

SMAX_VALUE ) onDestroy():void
.mapToObj (ranNum ->
new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

See src/main/java/vandy/mooc/prime/activities/MainActivity.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/activities/MainActivity.java

Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoilizerEx<>

(PrimeCheckers: :bruteForceChecker,
count * 500) ;

This memoizer caches prime # results & automatically
times out stale cache entries after count * 0.5 secs

new Random/()
.longs (count,
sMAX VALUE - count,
sMAX VALUE)
.mapToObj (ranNum ->
new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

See src/main/java/vandy/mooc/prime/utils/TimedMemoizerEx.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/utils/TimedMemoizer.java

Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<>
(PrimeCheckers: :bruteForceChecker,
count * 500) ;

Generates "count” random #s between
/ SMAX VALUE — count & sMAX VALUE

new Random/()
.longs (count,
sMAX VALUE - count,
sMAX;VALUE)
.mapToObj (ranNum ->
new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

17



Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<>
(PrimeCheckers: :bruteForceChecker,
count * 500) ;

Transforms random
#s into PrimeCallables

new Random/()
.longs (count,
sMAX VALUE - count,
sMAX VALUE)
.mapToObj (ranNum ->
new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

18



Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<> <<Java Class>>

(PrimeCheckers: :bruteForceChecker, @ PrimeCallable
count * 500) ; £“PrimeCaliablelon

@ call():PrimeResult

TimedMemoizerEx can be used

new Random() wherever a Function is expected

.longs (count,
sMAX VALUE - count, <<Java Class>>
SMAX_VALUE ) (®PrimeResult

. mapToObj (r;nNum -> & PrimeResult(long,long)

new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

19




Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<>
(PrimeCheckers: :bruteForceChecker,
count * 500) ;

new Random/()
.longs (count,
sMAX VALUE - count, Submit a value-returning task for
SMAX VALUE) execution for each prime callable
.mapToObj (ranNum ->
new PrimeCallable (ranNum, mTimedMemoizer))

.forEach(callable ->
mRetainedState.mExecutorCompService: :submit) ;

See docs.orade.com/javase/8/docs/api/java/util/concurrent/ExecutorCompletionService.html#submit



https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ExecutorCompletionService.html#submit-java.util.concurrent.Callable-

Applying TimedMemoizerEx to Check for Prime #'s

« TimedMemoizerEx caches results when processing a stream of PrimeCallables

mTimedMemoizer = new TimedMemoizerEx<>
(PrimeCheckers: :bruteForceChecker,
count * 500) ;

new Random/()
.longs (count,

SMAX VALUE - count, Theres no need for a list of futures
SMAX VALUE) aue to the ExecutorCompletionService

.mapToObj (ranNum ->

new PrimeCal (ranNum, mTimedMemoizer))

.forEach (callable ->
mRetainedState.mExecutorCompService: :submit) ;

21



Applying TimedMemoizerEx to Check for Prime #'s

* MainActivity creates a thread to wait for all future results
in the background so the UI thread doesn’t block

mRetainedState.mCompletionRunnable =
new CompletionRunnable (this, count);

\

CompletionRunnable is stored in a field so it can

mRetainedState.mThread = new Thread
(mRetainedState.mCompletionRunnable) ;

mRetainedState.mThread.start () ;

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

~mActivity Q..

be updated during a runtime configuration change
Thread -

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)

@ setActivity(MainActivity)void
@ run():void

22



Applying TimedMemoizerEx to Check for Prime #'s

* MainActivity creates a thread to wait for all future results
in the background so the UI thread doesn't block

mRetainedState.mCompletionRunnable =
new CompletionRunnable (this, count) ;

A new thread is created/started to
execute the CompletionRunnable

mRetainedState.mThread = new Thread
(mRetainedState.mCompletionRunnable) ;

mRetainedState.mThread.start () ;

<<Java Class=>=

(®MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews():void

@ setCount(View):void

@ statOrStopComputations(View):void
= startComputations(int)void

& interruptComputations()-void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationinstance()-Object
< onDestroy()-void

~mActivity .1

Background é
ﬁ

\ Thread

==Java Class>>
(3 CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)-void

23



Applying TimedMemoizerEx to Check for Prime #'s

« CompletionRunnable gets results as futures complete

class CompletionRunnable implements Runnable {
int mCount;
MainActivity mActivity;

public void run() {
for (int 1 = 0; i < mCount; ++i) ({
PrimeResult pr =

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

~mActivity Q..

mExecutorCompService

Background_>§
.take () .get () ; Thread

3

if (pr.mSmallestFactor != 0)
else

mActivity.done() ;

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)

@ setActivity(MainActivity)void
@ run():void

See src/main/java/vandy/mooc/prime/activities/MainActivity.java



https://github.com/douglascraigschmidt/POSA/blob/master/ex/M4/Primes/PrimeScheduledExecutorService/app/src/main/java/vandy/mooc/prime/activities/MainActivity.java

Applying TimedMemoizerEx to Check for Prime #'s

« CompletionRunnable gets results as futures complete

class CompletionRunnable implements Runnable {
int mCount;
MainActivity mActivity;

public void run() {
for (int 1 = 0; i < mCount; ++i) ({
PrimeResult pr =

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

~mActivity Q..

mExecutorCompService

Background_>§
.take () .get () ; Thread

3

if (pr.mSmallestFactor != 0)
else

mActivity.done() ;

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)

@ setActivity(MainActivity)void
@ run():void

See docs.oracle.com/javase/8/docs/api/java/lang/Runnable.html



https://docs.oracle.com/javase/8/docs/api/java/lang/Runnable.html

Applying TimedMemoizerEx to Check for Prime #'s

« CompletionRunnable gets results as futures complete

<<Java Class=>

® MainActivity

& MainActivity()

class CompletionRunnable implements Runnable { |.,cecaesunde)wi

int mCount;
MainActivity mActivity; ... Iterate thru

/ all results
public void run() {

for (int 1 = 0; i1 < mCount; ++1i) {
PrimeResult pr =
mExecutorCompService
.take () .get () ;

if (pr.mSmallestFactor != 0)
else

mActivity.done() ;

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void

= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

~mActivity Q..

Background_>§
Thread

3

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run():void

26



Applying TimedMemoizerEx to Check for Prime #'s

<<Java Class=>

« CompletionRunnable gets results as futures complete ©MainActivity

- - &MA
class CompletionRunnable implements Runnable { |t

int mCount : = initializeViews()void

@ setCount(View):void
- - - - - . @ startOrStopComputations(View)void
MainActivity mActivity; ... R —
= interruptComputations():void
@ done()void

pUbliC VOid run ( ) { @ printin(String)-void
@ onRetainMonConfigurationlnstance()-Object
for (int 1 = 0; i < mCount; ++i) ({ © onDestroy()void |
PrimeResult pr = ... ~mActiity .1
mExecutorCompService
Background_>§
.take () .get () ; Thread =

if (pr.mSmallestFactor\!= 0)
else o o o =<Java Class>>

get() doesn't block, though take() may block s pon s s

& CompletionRunnable(MainActivity,int)

mActivity. If completed futures aren’t yet available © setActivity(MainActity) void

@ run():void

27



Applying TimedMemoizerEx to Check for Prime #'s

<<Java Class=>

« CompletionRunnable gets results as futures complete ©MainActivity

- - &MA
class CompletionRunnable implements Runnable { |t

int mCount : = initializeViews()void

@ setCount(View):void

- - - - - . @ startOrStopComputations(View)void
MainActivi ty mActivi ty ’ c @ startComputations(int)void
= interruptComputations():void

@ done()void

pUbliC VOid run ( ) { @ printin(String)-void
@ onRetainMonConfigurationlnstance()-Object
for (int 1 = 0; i < mCount; ++i) ({ © onDestroy()void |
PrimeResult pr = ... ~mActiity .1
mExecutorCompService
Background_>§
.take () .get () ; Thread =

if (pr.mSmallestFactor != 0)

else e o o <« Java Class==
\ (® CompletionRunnable

e Process & Output re_SU/tS {:}cCDmplgt.iDnRujnablg(hﬂainéctiﬂty.im}
mACtiVi ty . dOne () ’ o o o 2rSUEr:ASDI\;'I;y(MamACI|\ﬂty}:vn|d
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Applying TimedMemoizerEx to Check for Prime #'s

« RetainedState maintains key concurrency state across
runtime configuration changes

class RetainedState {
ExecutorCompletionService
mExecutorCompService;
ExecutorService mExecutorService;
CompletionRunnable mCompletionRunnable;

Thread mThread;

Memoizer<Long, Long> mMemoizer;

<<Java Class=>

® MainActivity

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

<<Java Clags=>

(@ RetainedState

~mActivity Q..

& RetainedState

~mCompletionRunnable, 0.1

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run{):void

See android.jlelse.eu/handling-orientation-changes-in-android-7072958c442a



https://android.jlelse.eu/handling-orientation-changes-in-android-7072958c442a

Applying TimedMemoizerEx to Check for Prime #'s

<<Java Class=>

» RetainedState maintains key concurrency state across ©MainActivity

runtime configuration changes

void onCreate(...) {
mRetainedState = (RetainedState)
getLastNonConfigurationInstance() ;

if (mRetainedState !'= null) {
// update configurations

} Android’s activity framework dispatches these
hook methods to save & restore state when
runtime configuration changes occur
Object onRetainNonConfigurationInstance ()

{ return mRetainedState; }

& MainActivity()

< onCreate(Bundle)void

= initializeViews()void

@ setCount(View):void

@ startOrStopComputations(View)void
= startComputations{int)-void

= interruptComputations():void

@ done()void

@ printin{String)-void

@ onRetainMonConfigurationlnstance()-Object
< onDestroy()-void

~mActivity Q..

<<Java Clags=>

(@ RetainedState

& RetainedState

~mCompletionRunnable, 0.1

<<Java Class=>
(® CompletionRunnable

& CompletionRunnable(MainActivity,int)
@ setActivity(MainActivity)void
@ run{):void

See android.jlelse.eu/handling-orientation-changes-in-android-7072958c442a



https://android.jlelse.eu/handling-orientation-changes-in-android-7072958c442a

End of Applying
TimedMemoizerEx to
the PrimeChecker App
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