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Learning Objectives in this Part of the Lesson
» Learn when to use parallel streams !
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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

Process Process Process Process
sequentially sequentially sequentially sequentially

/

This step is typically a//that
a sequential program does!

6



Parallelism is Not a Panacea

A parallel program a/ways does more work than a non-parallel program, e.g.
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3. It needs to combine the

subftask results
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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 _
split
2. It needs to process all the DataSource, DataSource,
sub-tasks
split split

3. It needs to combine the

DataSource, 4 DataSource, , DataSource, ; DataSource, ,

sub-task results

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
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No object is so beautiful that, under
certain conditions, it will 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.

| — w— ——

 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 . . . .
i Independent Search Phrases
* e.g, _searcr_ung for phrases fose
in a list of input strings _U

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

<~

filter(not(SearchResults::iSEmpty))

~ S

collect(toList())

See github.com/douaglascraigschmidt/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

 When behaviors have certain . . . . .
. . <<Java Class>>
characteristics \
* e.g., searching for phrases ’GSearchWithSequent'l rdam P T——
g\qc\hWithParalleIStreams
(© SearchWithSequenti
/ SearchWithParallelStreamiInputs

(® SearchStreamGang
Search Phrases
l"!l:lh‘z’(::“y““l’ M‘”‘ :{"" .”\‘
+ Independent ), Th
<<Java Class>>
- - [ L] G
in a list of input strings
<<Java Class>
alLoops <<Java Class>>
/ / (9 SearchWithRarallelSpliterator
<<Java Class> oy e
(9 SearchWithCompletabl¢Futuresinputs ® fya SiEss
<<Java Class>>
(9 SearchWithCompletableFuturesPhrases

<<Java Class>>
(9 SearchWithParallelStreamPhrases
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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

* e.g., searching for phrases ’

in a list of input strings

Parallel streams can.

» search each phrase in
parallel

 search each input string
in parallel

« search chunks of each

<<Java Class>>
(® SearchStreamGang

Input Strings to Search

Search Phrases

7

<<Java Class>>

(9 SearchWithSequentialStréam

<<Java Class>,

e (B
Hamlet:

<<Java Class>>
S hWithParallelStreams

’@SearchWithSeque tia[:ops

/

<<Java Classj

©
<<Java Class>>
(9 SearchWithRarallelSpliterator

(9 SearchWithCompletabl¢Futuresinputs <_<Java Sieee
(9 SearchWithParallelStreamInputs

I

(® SearchWithCompletableFuturesPhrases

/

<<Java Class>>

input string in parallel

<<Java Class>>
(9 SearchWithParallelStreamPhrases
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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

* e.g., searching for phrases ’

in a list of input strings

Parallel streams can.

» search each phrase in
parallel

» search each input string

‘ <<Java Class>>

(® SearchStreamGang

Input Strings to Search

Search Phrases

7

<<Java Class>>

(9 SearchWithSequentialStréam

e (B
Hamlet:

<<Java Class>>
S hWithParallelStreams

’ <<Java Class>,

(9 SearchWithSeque, tia[:ops

<<Java Class>
(9 SearchWithCompletabl¢Futuresinputs
/

©
<<Java Class>>
(9 SearchWithRarallelSpliterator

I <<Java Class>>
_GSear hWithParallelStreamInputs

in parallel
« search chunks of each
input string in parallel

I

[

<<Java Class>>
(9 SearchWithCompletableFuturesPhrases

(9 SearchWithParallelStreamPhrases

\

<<Java Class>>
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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
characteristics e N N

(® SearchStreamGang

Search Phrases
+ Independent 7 ke
<<Java Class>>

* e.g., searching for phrases Iesearcnwnhsequem-n ream T
G&\a\c\hWithParalleIStreams

in a list of input strings
aJLoops I <Aava Class>>
// |GS>qrchWith arallelSpliterator I

’ <<Java Class>,

Parallel streams can. GSearchwithseqiei

] Y
« search each phrase in 7 <
pafa//E'/ s << Cl >>
] ] ® SearchWithCompletabl¢Futuresinputs syl TSR
° Search each /nput Str/ng / (® SearchWithParallelStreaminputs

//7 paf a//E/ ’ _ <<Java Class>>
. SeafCh ChUﬂkS Of eaCh (9 SearchWithCompletableFuturesPhrases
Input string in parallel

<<Java Class>>
(9 SearchWithParallelStreamPhrases
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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
characteristics ‘ <<lava Clase>> NN

(® SearchStreamGang
Search Phrases

. Independent /NN
. <<Java Class>>
* e.g., searching for phrases ’GSearchWithSequent'l réam ‘

<<Java Class>>
®S hWithParallelStreams

<<Java Class>>
(9 SearchWithRarallelSpliterator

N\

in a list of input strings

Parallel streams can:
« search chunks of

phrases in parallel T —
e seagrch chunks of /'nput (® SearchWithParallelStreaminputs
in paralle/

\

<<Java Class>>
(9 SearchWithParallelStreamPhrases

» search chunks of each
input string in parallel

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 RS

S AW YU
characteristics o SR 8
N [} § .
« Computationally expensive Frfiha 4
. e.g, when behavior(s) PPEE®> 00
applied to each element Eeis ® e OO &
A\ - ” i Mo 8
take a “long-time” to run " .
& e

=

See developer.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

See developer.ibm.com


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

The "NQ” model:
« NVis 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 Y] TrySpi)
. ; DataSource, DataSource; , DataSource, ; DataSource, ,
Applied to many elements | ; | |
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.

« If there are multiple cores

|Da'caSource,,1 | | DataSource, , | | DataSource; | | DataSource, , |
| [ I |

Process Process
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/

When to Use Java Parallel Streams

 Under the right conditions Java parallel
streams can scale up nicely on multi-core
& many-core processors

Input Strings to Search

Search Phrases

PARALLEL SPLITERATOR executedin 409 msecs
executed In 426 msecs
in 427 msecs

PARALLEL STREAMS executed in 437 msecs
. N executed In msecs

RXJAVA PHASES executed in 485 msecs

PARALLEL_STREAM_INPUTS executed in 802 msecs

RXJAVA INPUTS executed in 866 msecs

SEUENTIAL STREAM executed in 1958 msecs
Ending SearchStreamGangTest

See www.infoq.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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