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Learning Objectives in this Part of the Lesson
 Know how to apply sequential streams to the SearchStreamGang program

Search Phrases

Starting SearchStreamGangTest @
PARALLEL_SPLITERATOR executed in 409 msecs

COMPLETABLE_FUTURES_INPUTS executed in 426 msecs
COMPLETABLE_FUTURES_PHASES executed in 427 msecs map(phrase -> searchForPhrase(...))

PARALLEL_STREAMS executed in 437 msecs
PARALLEL_STREAM_PHASES executed in 440 msecs ! !

RXJAVA PHASES executed in 485 msecs
PARALLEL_STREAM_INPUTS executed in 802 msecs - }
RXJAVA_INPUTS executed in 866 msecs filter(not(SearchResults::isEmpty))

SEQUENTIAL_LOOPS executed in 1638 msecs
SEQUENTIAL_STREAM executed in 1958 msecs
Ending SearchStreamGangTest

collect(toList())

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



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

Learning Objectives in this Part of the Lesson

 Know how to apply sequential streams to the SearchStreamGang program

« Understand the SearchStreamGang
processStream() & processinput() methods

Search Phrases

Starting SearchStreamGangTest
PARALLEL_SPLITERATOR executed in 409 msecs

COMPLETABLE_FUTURES_INPUTS executed in 426 msecs
COMPLETABLE_FUTURES_PHASES executed in 427 msecs map(phrase -> searchForPhrase(...))

PARALLEL_STREAMS executed in 437 msecs
PARALLEL_STREAM_PHASES executed in 440 msecs ! !

RXJAVA PHASES executed in 485 msecs

PARALLEL_STREAM_INPUTS executed in 802 msecs - }
RXJAVA_INPUTS executed in 866 msecs filter(not(SearchResults::isEmpty))

SEQUENTIAL_LOOPS executed in 1638 msecs

SEQUENTIAL_STREAM executed in 1958 msecs
Ending SearchStreamGangTest

collect(toList())




Learning Objectives in this Part of the Lesson

 Know how to apply sequential streams to the SearchStreamGang program
- TDONTALWRYS |
PROGRAM IN JAVA

* This program is more interesting than
the SimpleSearchStream program

. BUTWHEN1D0,
_____|USEJAVAS




Overview of
SearchStreamGang




Overview of SearchStreamGang
e SearchStreamGang is a Java 8 revision of SearchTaskGang

Input Strings to Search

Executor

Completion e
Service

SearchResults Search Words

SearchResults "dO" 3 l.rel' 3 "m i ' 3 ..fa.. I
S——— IISOII, Illall’ lltill, Ildoll

SearchResults

Llexecute() | run ()
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R
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| runnable | y

3.take()
1.execute (task) 4 run/()
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WorkQueue
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(main thread) :
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ThreadPoolExecutor

See github.com/douglascraigschmidt/LiveLessons/tree/master/SearchTaskGang



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

Overview of SearchStreamGang

e SearchStreamGang is a Java 8 revision of SearchTaskGang

» SearchTaskGang showcases the Java
executor framework for tasks that
are “embarrassingly parallel”

——

Input Strings to Search

Executor
Completion e
Service
Search Words
"dO", Ilrell, Ilmill, llfall,
IISOII, lllall’ lltill’ lldoll
| SearchResults I r
Lexecute() run ()
Completion m
Queue 2.offer ()
—:éég
Variable
WorkerThreads

1l.execute (task)

/

Thread

(main thread) :

3.take()
4.xun ()
WorkQueue

ThreadPoolExecutor

e.g., Executor, Executor Service, Executor Completion Service




Overview of SearchStreamGang
« SearchStreamGang is a more powerful revision of SimpleSearchStream

Input Strings to Search , Input String to Search

[T T 1

Search Words
SearCh PhraSeS LA n LA LA LA =y LA LA
ﬂ do'", "'re'", "mi', "fa',

IISOII, Illall’ lltill, Ildoll
3

map(phrase -> searchForPhrase(...)) map(word -> searchFor\Word(....))

o ~~

(((((((
GER

fiIter(not(SearchResuIts::isEmpty)) filter(not(SearchResults::isEmpty))
collect(toList()) collect(toList())

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



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

Overview of SearchStreamGang

e SearchStreamGang is a more powerful revision of SimpleSearchStream, e.g.

Input Strings to Search

It uses regular expressions to find -

phrases in works of Shakespeare

Search Phrases

s oy e AR

Wits Jes RIng
Hamlet:

The Complete Works of William Shakespeare

, Welcome to the Web's first edition of the Complete Works of William
* | Shakespeare. This site has offered Shakespeare's plays and poetry to the Internet
1 community since 1993.

For other Shakespeare resources, visit the Mr. William Shakespeare and the Internet
Web site.

| The original electronic source for this server was the Complete Moby(tm) Shakespeare.
The HTML versions of the plays provided here are placed in the public domain.

Older news items

See shakespeare.mit.edu



http://shakespeare.mit.edu/

Overview of SearchStreamGang

e SearchStreamGang is a more powerful revision of SimpleSearchStream, e.g.

Input Strings to Search

It uses regular expressions to find -
phrases in works of Shakespeare search phrases
e

My liege, and madam, to expostulate

What majesty should be, what duty is,

Why day is day, night is night, and time is time.
Were nothing but to waste night, day, and time.

Therefore, since brevity is the soul of wit,
And tediousness the limbs and outward floM

| will be brief. ...” —— :
“Brevity is the soul of wit”

A phrase can match anywhere within a line




Overview of SearchStreamGang

e SearchStreamGang is a more powerful revision of SimpleSearchStream, e.g.

. . Input Strings to Search
It uses regular expressions to find T 1 N |
phrases in works of Shakespeare S
z toie

What's in a name? That which we call a rose
By any other name would smell as sweet.
So Romeo would, were he not Romeo call'd,

Retain that dear perfection which he owes
Without that title. ..”

“What's in a name? That which we call a rose
By any other name would smell as sweet.”

The phrases can also match across multiple lines




Overview of SearchStreamGang

e SearchStreamGang is a more powerful revision of SimpleSearchStream, e.g.

It defines a framework for
Java 8 concurrency &
parallelism strategies

Input Strings to Search
ST 1 I N
(® SearchStreamGang
Search Phrases
/ : e 5t g
/ if Hamlet:
<<Java Class>> /

@SearchWithSequent}a/I ream <<Java Classo>

/

<<Java Class>,
(® SearchWithSequentialLoops

/

<<Java Class>

(3 SearchWithCompletabléFuturesinputs

C)

hWithParallelStreams

S
<<Java Class>>
(® SearchWithRarallelSpliterator

/

<<Java Class>>

(® SearchWithCompletableFuturesPhrases

N\

GS;\hWithParalIeIStreamInputs

<<Java Class>>

\

(® SearchWithParallelStreamPhrases

<<Java Class>>

e.g., parallel streams, parallel spliterator, & completable futures




Overview of SearchStreamGang
« SearchStreamGang is a more powerful revision of SimpleSearchStream, e.q.

Input Strings to Search
<<Java Class>> . - . .
(® SearchStreamGang —
* |t defines a framework for / %] e

<<Java Class>>
hWithParallelStreams

<<Java Class>> /
Java 8 (.:Oncurrency &' @SearchWithSequentmlS/z
parallelism strategies /

. (9 SearchWithSequentialLoops <<Java Class>>
Starting SearchStreamGangTest \-l
PARALLEL_SPLITERATOR executed in 409 msecs ©Se rchW|th arallelSpliterator
COMPLETABLE_FUTURES_INPUTS executed in 426 msecs
COMPLETABLE_FUTURES_PHASES executed in 427 msecs

PARALLEL_STREAMS executed in 437 msecs <<Java Class> ‘ ) \

PARALLEL_STREAM_PHASES executed in 440 msecs ® SearchWithCompletabldFuturesinputs \  <<JavaClass>>
RXJAVA_PHASES executed in 485 msecs / (& SearchWithParallelStreaminputs

PARALLEL_STREAM_INPUTS executed in 802 msecs

._\
<<Java Class>>
(© SearchWithParallelStreamPhrases

RXJAVA_INPUTS executed in 866 msecs ’
SEQUENTIAL_LOOPS executed in 1638 msecs <<Java Class>>

SEQUENTIAL_STREAM executed in 1958 msecs G}SearchWithCompIetabIeFuturesPhrases

Ending SearchStreamGangTest

This framework enables “apples-to-apples” performance comparisons




Overview of SearchStreamGang
« SearchStreamGang is a more powerful revision of SimpleSearchStream, e.q.

Input Strings to Search
<<Java Class>> . - . .
(® SearchStreamGang —
* |t defines a framework for / %] e

<<Java Class>>
hWithParallelStreams

<<Java Class>> /
Java 8 (.:Oncurrency &' @SearchWithSequentmlS/z
parallelism strategies /

. (9 SearchWithSequentialLoops <<Java Class>>
Starting SearchStreamGangTest \-l
PARALLEL_SPLITERATOR executed in 409 msecs ©Se rchW|th arallelSpliterator
COMPLETABLE_FUTURES_INPUTS executed in 426 msecs
COMPLETABLE_FUTURES_PHASES executed in 427 msecs

PARALLEL_STREAMS executed in 437 msecs <<Java Class> ‘ ) \

PARALLEL_STREAM_PHASES executed in 440 msecs ® SearchWithCompletabldFuturesinputs \  <<JavaClass>>
RXJAVA_PHASES executed in 485 msecs / (& SearchWithParallelStreaminputs

PARALLEL_STREAM_INPUTS executed in 802 msecs

._\
<<Java Class>>
(© SearchWithParallelStreamPhrases

RXJAVA_INPUTS executed in 866 msecs ’
SEQUENTIAL_LOOPS executed in 1638 msecs <<Java Class>>

SEQUENTIAL_STREAM executed in 1958 msecs G}SearchWithCompIetabIeFuturesPhrases

Ending SearchStreamGangTest

We'll cover Java 8 concurrency/parallel strategies after covering sequential streams




Visualizing processStream()
& processinput()

15



Visualizing processStream() & processinput()

* We show aggregate operations in the SearchStreamGang’s processStream()
& processinput() methods

<<Java Class>>
(@ SearchWithSequentialStreams

< processStream():List<List<SearchResults>>
m processinput(String):List<SearchResults>

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



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

Visualizing processStream() & processinput()

 We show aggregate operations in the SearchStreamGang’s processStream()
& processinput() methods

<<Java Class>>
(@ SearchWithSequentialStreams

)
getinput() = processStream():List<List<SearchResults>>

.stream() / = processInput(String):List<SearchResults>
-map(this: :processlinput)
.collect(toList());

(return mPhrasesToFind

.stream()

-map(phrase -> searchForPhrase(phrase, input, title, false))
. Filter(not(SearchResults: :1sEmpty)

.collect(toList());

. J

See SearchStreamGanag/src/main/java/livelessons/streamgangs/SearchWithSequentialStreams.java



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

Visualizing processStream() & processinput()

 We show aggregate operations in the SearchStreamGang’s processStream()

& processinput() methods

(getlnput()
.stream()
-map(this: :processlinput)
.collect(toList());

\

<<Java Class>>
(@ SearchWithSequentialStreams

/

< processStream():List<List<SearchResults>>
= processInput(String):List<SearchResults>

.stream()

\

p
return mPhrasesToFind

-map(phrase -> searchForPhrase(phrase, i1nput, title, false))
.Filter(not(SearchResults::1sEmpty)
.collect(toList());

l.e., the map(), filter(), & collect() aggregate operations




Visualizing processStream() & processinput()

e This example finds phrases in an input string

Search Phrases

Input a list of phrases to find

List
<String> | | | | | . N

stream()

19



Visualizing processStream() & processinput()

e This example finds phrases in an input string

Search Phrases

List
<String> I I I I I j @

stream()

Convert collection to a (sequential) stream




Visualizing processStream() & processinput()

e This example finds phrases in an input string

List
<String>

Stream
<String>

Output a stream of phrases to find

=

A 4

AN

Search Phrases

stream()

A

21




Visualizing processStream() & processinput()

e This example finds phrases in an input string

List
<String>

Stream
<String>

Input a stream of phrases to find

[ LILILIL] . [

Search Phrases

stream()

A

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

22




Visualizing processStream() & processinput()

e This example finds phrases in an input string Search Phrases

List
<String>

Stream
<String>

stream()

VI VI VI VI VI VI ! !

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

Search for the phrase in each input string




Visualizing processStream() & processinput()

e This example finds phrases in an input string

Output a stream of search results

Search Phrases

stream()

~~

List
<String> I I I I I _I
Stream Y 4 4 Y 4 \ 4
<String> RRNENEN

v v

Stream \4 v \4 A\ 4
<SearchResults> ( )( )( )( )( )

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

U

24




Visualizing processStream() & processinput()

e This example finds phrases in an input string

Input a stream of search results

List
S IninininEE \

Search Phrases

stream()

Stream Y v A 4 A \ 4 v
<String> l I | I l |
Stl’eam h 4 A 4 A 4 \ 4 v v
<SearchResults> ( ) ( ) ( ) ( ) ( ) v | )
v ooy v

\ L

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

A

filter(not(SearchResults::iSEmpty))

25



Visualizing processStream() & processinput()

e This example finds phrases in an input string Search Phrases

List
<String>

Stream
<String>

stream()

I VI VI VI VI VI ! !

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

A\ 4

Stl’eam A 4 A 4 \ 4 v v
<SearchResults> ( ) ( ) ( ) ( ) ( ) ( ) @
v

filter(not(SearchResults::isEmpty))

vy

Remove empty search results from the stream




Visualizing processStream() & processinput()

e This example finds phrases in an input string

Search Phrases

Output a stream of non-empty search results

List
<String>

stream()

Stream Y v v Y v v
<String> a 4 L

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

Stream - - -

<SearchResults> ( ) ( ) Q O O Q \ @
filter(not(SearchResults::iSEmpty))

OO O

<SearchResults> Q}

27



Visualizing processStream() & processinput()

e This example finds phrases in an input string

Input a stream of non-empty search results

List
<String>

Stream Y v v Y v v
<String> a

Stream
<SearchResults> ( )

Stream

v
<SearchResults> Q

Search Phrases

stream()

~~

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

\ <>

filter(not(SearchResults::iSEmpty))

O

collect(toList())

28




Visualizing processStream() & processinput()

e This example finds phrases in an input string

List
<String>

Stream
<String>

Stream
<SearchResults>

Stream
<SearchResults>

Search Phrases

stream()

~~

\ 4 A\ 4

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

~>

filter(not(SearchResults::iSEmpty))

~~

77
?@

collect(toList())

Trigger intermediate operation processing




Visualizing processStream() & processinput()

e This example finds phrases in an input string

List
<String>

Stream
<String>

Stream
<SearchResults>

Stream
<SearchResults>

List
<SearchResults>

Search Phrases

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

~>

filter(not(SearchResults::iSEmpty))

v

CP <>
collect(toList())

@)

Return a list of search results




Visualizing processStream() & processinput()

e Our focus here is on sequential streams

Search Phrases

List
<I§tring> eé: I I I I I j

Stream
<String>

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

Stream
<SearchResults>

~>

filter(not(SearchResults::iSEmpty))

Stream
<SearchResults>

collect(toList())

List
<SearchResults>

O]
Q==




Visualizing processStream() & processinput()

e Our focus here is on sequential streams

Search Phrases

« We'll cover parallel streams shortly

List
9
<String> é

parallelStream()

Stream
<String>

| CICICIED -~ [1F8 @

filter(not(SearchResults::iSEmpty))
<SearchResults>

~~

1
|
1
|
1
|
1
|
| ! !
1
|
1
Stream :
:
|
1

collect(toList())

List

|

|

|

|

|

|

|

: hrase -> searchForPhrase(...))
Stream I
<SearchResults> :O

I

I

|

|

|

|

|

|

|

<SearchResults>




Visualizing processStream() & processinput()
e Our focus here is on sequential streams

Search Phrases

« We'll cover parallel streams shortly

List eé """"""""""""" ' | I
<String>

parallelStream()

s b

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

I I
I I
! I
- '.
! I
! I
I I
I 1
St I v v v I v v v 1
ream | I ;
<SearchResults> : ( ) ::( ) ( ) I @
I
1 I
I |
! I
! I
! I
! |
i
[
I

Stream
<String>

filter(not(SearchResults::iSEmpty))

~~

collect(toList())

Stream
<SearchResults>

List
<SearchResults>

Minuscule changes are needed to transition from sequential to parallel streams!




Implementing
processStream() as a
Sequential Stream

34



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

Input Strings to Search

List
<CharSequence> I I I I I _I @

stream()

Stream Y v \ \ 4 v \ 3
<CharSequence= | | I I I I 4}
map(this::processinput)
Stream<lList Y Y Y Y Y

<SearchResults>> () C) C) C) () () {}

collect(toList())

List<List

S (OO OO O

35



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this::processinput)

.collect(toList());

36



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this::processinput)

.collect(toList());

CharSequence enables optimizations that avoid excessive memory copies




Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList \z\getl nput();

return inputList Returns a list of lists of search results
.stream() denoting how many times a search
phrase appeared in each input string

-map(this::processinput)

.collect(toList());

38



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList

return inputList
.stream()

getinput();

Stores # of times a phrase

appeared in an

<<Java Class>>
(9 SearchResults

input string

-map(this::processinput)

.collect(toList());

<<Java Class>>
(®Result

o mThreadld: long
o mWord: String
o mTitle: String

o mCycle: long

N

o mindex: int

@ Result(int)

@ SearchResults()

@ Search Results(long,long,String,String)
@ getTitle():String

@ headerToString():String

@ add(int):void

@ isEmpty():boolean

@ size():int

@ toString():String

@ print():SearchResults

39




Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

<<Java Class>>

(4 StreamGang<E>
return 1 nputL ist The /hpu[ /S structured as -..:lgetlnput():ListcE>

_stream : & setinput(List<E>):List<E>
O a list of CharSequences PetNAtinpat L ist<Es

) Pinitiate Stream():void
-map (th IS Process | nput) / *awaitTasksDone():void

- i} <<Java Class>>
.coll eCt(tOL i St()) ’ ‘ (® SearchStreamGang

<<Java Class>>
(® SearchWithSequentialStream

40



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this::processinput)

.collect(toList()); \ Method is implemented via

} a sequential stream pipeline

41



Implementing processStream() as a Sequential Stream
» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList This factory method converts
-stream() the input list into a stream

-map(this::processinput)

.collect(toList());

‘ The stream() factory method uses StreamSupport.stream(spliterator(), false) |



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this: :processlinput)
.collect(toList()); HH““HMHHHHHHHHHHH

+ Returns an output stream of SearchResults
lists obtained by applying the processinput()
method reference to each input in the stream

43



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this::processinput)
.collect(toList()); HH““HMHHHHHHHHHHH

+ Returns an output stream of SearchResults
lists obtained by applying the processinput()
method reference to each input in the stream

processinput() returns a list of SearchResults—one list for each input string




Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList = getlnput();

return inputList
.stream()

-map(this::processinput)

-colllect(toList()); \ This terminal operation triggers the
¥ Intermediate operation processing

& yields a list (of lists) result

45



Implementing processStream() as a Sequential Stream

» processStream() sequentially searches for phrases in lists of input “strings”

protected List<List<SearchResults>> processStream() {
List<CharSequence> i1nputList \z\getl nput();

return inputList Returns a list of lists of search results
.stream() denoting how many times a search
phrase appeared in each input string

-map(this::processinput)

.collect(toList());

46



Implementing
processinput() as a
Sequential Stream

47



Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

Search Phrases

List
<I§trin > I I I I I _I
g
map(phrase -> searchForPhrase(...))
Stream VI \ I Y I vI Y I Y I
<String> @
map(phrase -> searchForPhrase(...))
Stream \ 4 )\ 4 A\ 4 \4
<SearchResults> O Q Q O O

Stream

Vo v
<SearchResults> O O O
List

<SearchResults> O O O

filter(not(SearchResults::isEmpty))

-

collect(toList())
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processinput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

.collect(toList());
return results;

49



Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase

-> searchForPhrase(phrase, input, | 7he inputis a section of

_Filter(not(SearchResults: :isEmpty)) a text file managed by
the test driver program

.collect(toList());
return results;

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequencé\jnByt = 1nputSeq.subSequence(...);

The Input string Is split into two parts

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
.Filter(not(SearchResults::i1skEmpty))

.collect(toList());
return results;

}

o1



Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);
q P P qu##,fq C---)

subSequence() Is used to avoid memory copying overhead for substrings

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

.collect(toList());
return results;

}

See SearchStreamGang/src/main/java/livelessons/utils/SharedString.java



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

Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
-stream() | Convert a list of phrases into a stream
-map(phrase

-> searchForPhrase(phrase, 1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

.collect(toList());
return results;

}

53



Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, i1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

_collect(toList()); Apply this function lambada to all phrases in input
Stream & return an output stream of SearchResults

return results;

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
-fiIter(not(SearChResults::isEmpty))HHMh

_.collect(toList()); Returns output stream containing non-
empty SearchResults from input stream

return results;

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
.Filter(not(SearchResults::i1skEmpty))

-collect(toList()); Note use of a method reference
return results; & a negator predicate lambda

}

See SearchStreamGang/src/main/java/livelessons/utils/StreamsUtils.java



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

Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
.Filter(result -> result.size() > 0)

.collect(toList()); \ Another approach using

return results; a lambda expression

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind

-stream() ' . '
_map{phrase These are both intermediate operations
-> s orPhrase(phrase, i1nput, title, false))

. Filter(not(SearchResults: :i1sEmpty))

.collect(toList());
return results;
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

_collect(toList());— This terminal operation triggers intermediate
operation processing & yields a list result

return results;

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase

-> searchForPhrase(ph
. Filter(not(SearchResults::is

e, Input, title, false))

ty))

_collect(toList(Q)); This tern?/na/ operation triggers /ntgrmed/ate
operation processing & yields a list result

return results;

}
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Implementing processinput() as a Sequential Stream

» processinput() searches an input string for all occurrences of phrases to find

List<SearchResults> processlnput(CharSequence i1nputSeq) {
String title = getTitle(inputString);
CharSequence 1nput = 1nputSeq.subSequence(...);

List<SearchResults> results = mPhrasesToFind
.stream()
-map(phrase
-> searchForPhrase(phrase, 1nput, title, false))
. Filter(not(SearchResults::i1sEmpty))

_.collect(toList()); The [ist result _/s rqturned back to the
return results ;/ map() operation in processStream()

}
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End of Java 8 Sequential
SearchStreamGang Example
(Part 1)
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