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Learning Objectives in this Part of the Lesson

« Learn when to use parallel streams

 e.g., when behaviors are
independent, computationally
expensive, applied to many
elements of data sources,
as well as when multiple cores
are available




Parallelism is
Not a Panacea




Parallelism is Not a Panacea

A parallel program a/ways does more work than a non-parallel program

“Work” in this context means “extra steps”




Parallelism is Not a Panacea
A parallel program a/ways does more work than a non-parallel program, e.g.

1. It needs to partition the overall DataSource
task into sub-tasks

. i split
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Parallelism is Not a Panacea
A parallel program a/ways does more work than a non-parallel program, e.g.

2. It needs to process all the
sub-tasks

4 SV,
y;

I I . .
Process Process Process Process
sequentially sequentially sequentially sequentially

| /
This step is typically a//that
a sequential program does!
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Parallelism is Not a Panacea

A parallel program a/ways does more work than a non-parallel program, e.g.

3. It needs to combine the
sub-task results r— — —l —e




Parallelism is Not a Panacea

A parallel program a/ways does more work than a non-parallel program, e.g.

1.

sub-task results

It needs to partition the overall DataSource
task into sub-tasks _
Split
. It needs to process all the DataSource, DataSource,
sub-tasks
: Split Split
. It needs to combine the DataSo'urcel_1 DataSqurcel_2 DataSc?urcezl1 DataSc?urcezl2

A sequential program needn’t do steps 1 & 3..




Parallelism is Not a Panacea

« Java parallel streams are thus useful in some (but not all) conditions

_CAUTION _
THIS MACHINE

HAS NO BRAIN
USE YOUR OWN

| See gee.cs.oswego.edu/dl/html/StreamParallelGuidance.html |



http://gee.cs.oswego.edu/dl/html/StreamParallelGuidance.html

When to Use Java
Parallel Streams
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When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions
- (B g ,, »

No object 1S sO beautiful that, under
’ certain conditions, it w111 not ‘not look uc ugly.
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When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.

 When behaviors have certain
characteristics

Speed

Automation Reliability

Characteristics

Versatility Accuracy

of Computer

Logical Diligence

Memory
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When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

 When behaviors have certain
characteristics

« Independent

"Embarrassingly parallel” tasks have
little/no dependency or need for
communication between tasks or
for sharing results between them

See en.wikipedia.org/wiki/Embarrassingly parallel



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

When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

« When behaviors have certain Input Strings to Search
characteristics . . . .
° Independent Search Phrases
« e.g., searching for phrases !

in a list of input strings

map(phrase -> searchForPhrase(...))

S~

filter(not(SearchResults::;isEmpty))

~>

toList()

See github.com/douglascraigschmidt/LivelLessons/tree/master/SearchStreamGang



https://github.com/douglascraigschmidt/LiveLessons/tree/master/SearchStreamGang

When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.

Input Strings to Search

° i i [
When behaviors have certain — T T N |
Cha 'a Ctel‘l St' CS (9 SearchStreamGang e —
» Independent ik i i

. <<Java Class>>
* e.g, searchlng for phrases GSearchWithSequentyl/ﬁ/ryZam s I
in a I|St Of input StringS G;\Qt\hWithParalleIStreams

<<Java Class>
(® SearchWithSequentialLoops <<\<\;§ Class>>

/ (9 SearchWithRarallelSpliterator

<<Java Class> <<J Classos
(® SearchWithCompletabléFuturesinputs ~Svava iass
/ (9 SearchWithParallelStreaminputs

<<Java Class>>
(9 SearchWithCompletableFuturesPhrases

<<Java Class>>
@ SearchWithParallelStreamPhrases

See SearchStreamGang/src/main/java/livelessons/streamgangs



https://github.com/douglascraigschmidt/LiveLessons/tree/master/SearchStreamGang/src/main/java/livelessons/streamgangs

When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

Input Strings to Search

« When behaviors have certain (
. . <<Java Class>> . . - -
Cha 'a Cten St' CS (9 SearchStreamGang T
» Independent ik i i
. <<Java Class>>
d e-g y Sea rChIng for ph rases GsearChWithsequent%?/rzam x\xgjava Class>>
in a list of input strings // ® SearchWithParallelStreams
<<Java Class/Zé /
Parallel streams can: (® SearchWithSequentialLoops <Nava Class>>
. (9 SearchWithRarallelSpliterator
« search each phrase in
<<J Class>
’0 afa//E'/ i i (9SearchWithCo;:/:Iet:;SI;utureslnputs <_<Java Class>>
° SeafCh eaCh /nput Stf/ng / (9 SearchWithParallelStreaminputs
//7 pa/‘ a//E/ _ <<Java Class>>
. SeafCh C/7U/7k5 Of eaCh (9 SearchWithCompletableFuturesPhrases
. 5 . <<Java Class>>
IHIDUt St/'/ﬂg n pafa//E'/ I@SearchWithParaIIeIStreamPhrases

See SearchStreamGang/src/main/java/livelessons/streamgangs/SearchWithParallelStreamPhrases.java



https://github.com/douglascraigschmidt/LiveLessons/blob/master/SearchStreamGang/src/main/java/livelessons/streamgangs/SearchWithParallelStreamPhrases.java

When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

Input Strings to Search

« When behaviors have certain (
. . <<Java Class>> . . - -
Cha 'a Cten St' CS (9 SearchStreamGang T
» Independent ik i i
. <<Java Class>>
d e- g y Sea rCh I ng for ph ra Ses GsearChWithsequent%?/rzam x\xgjava Class>>
in a list of input strings // ® SearchWithParallelStreams
<<Java Class/Zé /
Parallel streams can: (3 SearchWithSequentialLoops <Nava Class>>
. (9 SearchWithRarallelSpliterator
« search each phrase in
<<Java Class>
parallel ) ) (9SearchWithCompletabl)jliutureslnputs I <<Java Class>>
° SeafCh eaCh /nput Stf/ng / _@Sear hWithParallelStreaminputs
. [
n ,Da/‘ a//E/ _ <<Java Class>>
. SeafCh C/7U/7k5 Of eaCh (9 SearchWithCompletableFuturesPhrases
. 5 . <<Java Class>>
/ np Ut S t/' / ng n ,0 arl a/ / E/ (9 SearchWithParallelStreamPhrases

See SearchStreamGang/srg/main/java/livelessons/streamgangs/SearchWithParallelStreamInputs.java



https://github.com/douglascraigschmidt/LiveLessons/blob/master/SearchStreamGang/src/main/java/livelessons/streamgangs/SearchWithParallelStreamInputs.java

When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

Input Strings to Search

« When behaviors have certain T 1T N
. . <<Java Class>>
Cha 'a Ctel‘l St' CS (9 SearchStreamGang EaarcilFiirases
» Independent ik i i
. <<Java Class>>
* e.g., searching for phrases @s.earchwnhs,equem/#am \\“J e
in a list of input strings // ® SearchWithParallelStreams
<<Java Class/Zé /
Parallel streams can. © SearchWithSequentiafLoops | <Sava Class>>
o SeafCh eaCh p/?/‘ase /-/7 / // |®Se rchWithRarallelSpliterator
pafa//E/ @SearchWith<C<:ri:/:I§t|:sl’)SI?Ié=utureslnputs SR s
. Search each /'nput St/'/hg / (2 SearchWithParallelStreamInputs
//7 pa/‘ a//E/ <<Java Class>>
o SeafCh ChUﬂkS OfeaCh (9 SearchWithCompletableFuturesPhrases
. 5 . <<Java Class>>
//7,0 ut Sl'/‘/ng n ,0 afa// e/ (2 SearchWithParallelStreamPhrases

See SearchStreamGang/srg/main/java/livelessons/streamgangs/SearchWithParallelSpliteratorjava



https://github.com/douglascraigschmidt/LiveLessons/blob/master/SearchStreamGang/src/main/java/livelessons/streamgangs/SearchWithParallelSpliterator.java

When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.

Input Strings to Search

o When behaVIOrS have Certaln <<Java Class>> . . - -
Cha I'a Cten St| CS (& SearchStreamGang e —
- Independent i Dt

. <<Java Class>>
* e.g., searching for phrases estearchwnhSequem;k./q/r,,/am P r—
in a I|St Of input Strings " G;\Qt\hWithParalleIStreams

Parallel streams can. \ <Nava Class>>

R SeafCh Chun kS 0 f (9 SearchWithRarallelSpliterator
phrases in paralle/ <<Jovn Claseos

° SeafCh ChUﬂkS Of/'nput (9 SearchWithParallelStreamInputs
in parallel

« search chunks of each
. o 5 <<Java Class>>
IHIOUt Sl‘l‘lng mn pafa//E'/ (& SearchWithParallelStreamPhrases

SearchWithParallelSpliterator is the most aggressive parallelism strategy!




When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.
« When behaviors have certain ER Al RN

« Computationally expensive

* e.g., when behavior(s)
applied to each element
take a “long-time” to run

See develo

:>er.ibm.com/articles/i-iava-streams-5-brian-goetz



https://developer.ibm.com/articles/j-java-streams-5-brian-goetz/

When to Use Java Parallel Streams

 Java parallel streams are most useful under certain condltlons e.g.

 When behaviors have certain

characteristics

« Applied to many elements
of data sources

See develo

per.ibm.com/articles/j-java-streams-5-brian-goetz



https://developer.ibm.com/articles/j-java-streams-5-brian-goetz/

When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.

 When behaviors have certain
characteristics

 Applied to many elements
of data sources

 Where these sources can
be split efficiently/evenly
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When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.
« When behaviors have certain

characteristics hi
« Computationally expensive Q
 Applied to many elements
of data sources o
lo hi
N

The "NQ” model:
« N is the # of data elements to process per thread
» Q guantifies how CPU-intensive the processing is

See on-sw-integration.epischel.de/2016/08/05/parallel-stream-processing-with-java-8-stream-api



https://on-sw-integration.epischel.de/2016/08/05/parallel-stream-processing-with-java-8-stream-api

When to Use Java Parallel Streams
« Java parallel streams are most useful under certain conditions, e.g.

« When behaviors have certain DataSource
characteristics L
trySplit()
DataSource; DataSource,
« Computationally expensive Ty SpliE]) Ty 3ol
o App“ed tO many elements DataSource; ; DataSource; » DataSource; 4 DataSource; »
I I I I
of data sources Process Process Process Process
sequentially sequentially sequentially sequentially

e

e.g., searching for phrases that
match in works of Shakespeare

collect() collect()

collect()

See github.com/douglascraigschmidt/Livel essons/blob/master/SearchStreamGang



https://github.com/douglascraigschmidt/LiveLessons/blob/master/SearchStreamGang/src/main/java/livelessons/utils/PhraseMatchSpliterator.java

When to Use Java Parallel Streams

« Java parallel streams are most useful under certain conditions, e.g.

trySplit()

« If there are multiple cores - =

l DataSource, 4 ] I DataSource, , ] I DataSource, 4 | | DataSource, , I

I | I |
Process

roces: Process Process Process
sequentially sequentially sequentially sequentially

collect() collect()

collect()

See blog.oio.de/2016/01/22/parallel-stream-processing-in-java

-8-performance-of-sequential-vs-parallel-stream-processing



https://blog.oio.de/2016/01/22/parallel-stream-processing-in-java-8-performance-of-sequential-vs-parallel-stream-processing/
https://blog.oio.de/2016/01/22/parallel-stream-processing-in-java-8-performance-of-sequential-vs-parallel-stream-processing/

When to Use Java Parallel Streams

- Under the right conditions Java parallel Znput Strings to Search

streams can scale up nicely on multi-core . . . .

& many-core processors

Search Phrases

IPARALLEL STREAMS executed in 437 msecs l
executed in msecs

RXJAVA_PHASES executed in 485 msecs

PARALLEL STREAM_INPUTS executed in 802 msecs
I j RXJAVA INPUTS executed in 866 msecs

See www.infog.com/presentations/parallel-java-se-8



http://www.infoq.com/presentations/parallel-java-se-8

End of When to Use
Java Parallel Streams
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