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1. StreamsŃƿ

P��Ě�StreamĜ��java.util.streamâ��ǣ�żǸStream'4dē��
[{�»Àż4ÂĻ�StreamÃ4�ĢdĢ¥lÚ�Ǿ���Ńì��$�ǆ
ŏǾStreamâ�Ǿ3ƽ%���interface Stream
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��v�°��$'4��StreamŁơ�BaseStreamǸStream��Ƈ�-�ď
Ô�@�d²Ǿ�]filterǾmapǾflatmap,forEach,reduce,collectmmǸÆ 

�$��ǘ�ĚàǸ

1.1 MIStream

Stream�śŉ	-�dĢǾjavaƒ£Stream[C~	�ŸÀż�Ǚ����
stream()d²Ǿ¶(��d²'4ÏÆ!��:Ä�StreamǸ�'4¶(
Stream.ofd²
śŉǿ

1.2 Streams	;J

]`�$�ç@�Ęŏ
Ú�ŸÀż�èűǾStreamêƸ�ďÔdē��Ęŏ
d²parallelStream()ǿ

1.3 Stream�R�[�

Stream�Ʈz'41�^żǾ�ż��rƮzǾ�rƮzǠ_StreamǾ�Ñ'
4éŎħ@Ǹ Ŕ�ż�ñƍƮzǾ�żƮz�Ǡ_Stream�Ƈ�żŞǸ

�v�Ǒ2�Ǿdistinct()Ǡ_��StreamǾ~4'4éŎƮzǾ3C�count()
���ñƍƮzǾǠ_3C�łǸ

Matching

StreamêƸ�anyMatch(), allMatch(), noneMatch()�HVmatchdĢǾ�$�
 ¦"ç@ǿ

//Stream Creation

String[] arr = new String[]{"a", "b", "c"};

Stream<String> stream = Arrays.stream(arr);

stream = Stream.of("a", "b", "c");

//Multi-threading

List<String> list =new ArrayList();

list.add("aaa");

list.add("bbb");

list.add("abc");

list.add("ccc");

list.add("ddd");

list.parallelStream().forEach(element -> 

doPrint(element));

//Operations

long count = list.stream().distinct().count();
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Filtering

filter() d²ǧĠ�$:Stream��èű¥l(ǭǾ�\!��$Ø��ǿ

�v�Ǒ2��$�list�Í5�âƩ“d”ğƉ�StringǸ

Mapping

map��:Stream��ł¥ly�µǾRC��µ(C�łz���StreamǠ
_Ǹ

��Ǒ2��$�list��b�ł����“abc”RCǠ_����StreamǸ

FlatMap

flatMap9Map-żƋǾ��B$^�Z	�xǾ��ğ�$'4��flatMapq
Ć�uÊ[CyTMapǸ

¦"�à¹Ȁ

Ĺ]�$	��CustBookżǿ

//Matching

boolean isValid = list.stream().anyMatch(element 

-> element.contains("h"));

boolean isValidOne = 

list.stream().allMatch(element -> 

element.contains("h"));

boolean isValidTwo = 

list.stream().noneMatch(element -> 

element.contains("h"));  

Stream<String> filterStream = 

list.stream().filter(element -> element.contains("d"));

//Mapping

Stream<String> mappingStream = 

list.stream().map(element -> convertElement(element));

    private static String convertElement(String element) 

{

return "element"+"abc";

    }
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CustBook�Ƈ���bookNameğĭǸ

ĝ�� MapǠ_�»`ǿ

��v�øĄ�Ǿmap�b��user�ÂĻ=�streamǾ~43C�»`�Ǡ_
Stream�StreamǸ

]`�$?�Ǡ_StringǾŻ'4ç@FlatMapǿ

ŃÖFĚFlatMap���ƕé�ûǒÊ�
Ǹ

Reduction

ç@reduce() d²'4dē�:ŸÀ�èű¥låĂǾreduce()Æ¿^�ęèǾ
o���<ÓłǾCv���ǵè�ĥõùǸ

�v�Ǒ2�$�Ƈ�3�1�listǾRCħ@reduce(100, (a, b) -> a + b)d²Ǿ3
C�»`�103.

Collecting

@Data

public class CustBook {

    List<String> bookName;

}

List<CustBook> users = new ArrayList<>();

users.add(new CustBook());

Stream<Stream<String>> userStreamMap

= users.stream().map(user -> 

user.getBookName().stream());

List<CustBook> users = new ArrayList<>();

users.add(new CustBook());

Stream<String> userStream

= users.stream().flatMap(user -> 

user.getBookName().stream());

//Reduction

List<Integer> integers = Arrays.asList(1, 1, 1);

Integer reduced = integers.stream().reduce(100, 

(a, b) -> a + b);
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collect()d²'4dē��StreamyXÂĻ�ŸÀżǾdēÚ�9Ŭĥǿ

2. functional interface�1ż9ç@  

java 8ƒ£�lambda�ĤĢǾlambda�ĤĢ�ƌ��ĥ�����Ƕ��
functionǸ

�java 8[{Ǿ]`Ø�ç@�Ƕ�functionØ�new��ż��OǾ��	�
lambda�ĤĢ[CǾ�ģ���ďÔŃƿǸ

�$���[{ĚĘŏǛ�#����Ǒ2ǿ

executorService.submitØ�Æ¿��RunnableżǾ�v�Ǒ2��$new��
�RunnableżǾÃ�O�Ù�runǼǽd²Ǹ

�v�Ǒ2]`@lambda�ĤĢ
�ĞǾŻ] ~ĥǿ

�0���-ŃÖǾç@lambda�ĤĢ�'4ƧƪǶ�ż�ǎĽǾÃƈ'Ū�
QËǸ

;"���~	�Ƕ�ż�'4@lambda�ĤĢ
�ǎ¹Ȁ���Ǹ

�$� Runnableż	L"ÞFǿ

List<String> resultList

                = list.stream().map(element -> 

element.toUpperCase()).collect(Collectors.toList());

//ExecutorService using class

        ExecutorService executorService = 

Executors.newSingleThreadExecutor();

        executorService.submit(new Runnable() {

            @Override

            public void run() {

            log.info("new runnable");

            }

        });

//ExecutorService using lambda

        executorService.submit(()->log.info("new 

runnable"));
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Runnableż�v	��@FunctionalInterfaceóàǸ��óà���$P��
Ě��Functional InterfaceǸ

2.1 Functional Interface  

Functional Interface�Ĝ«	 @FunctionalInterface óà�interfaceǸÙ�Þ
F���?	��2żčƢ��O�abstractd²Ǹ]`abstractd²{v«	
default�ǈğǾŻ�TùĂǸ

�����-��àǾ��Functional InterfaceĒĞ=�lambda�ĤĢ[CǾ
Ã.	Ĝ��O�ô�d²Ǿ]`	��d²Ø��O�fǾ��	§·Ǹ

Functional Interface�ƣ��java.util.functionâ�Ǹ

Ųű��O�d²ęè9Ǡ_ł��xǾFunctional Interface'41�-�VǾ
 v�$1�
ƿǗǸ

2.2 Functionk��<7��d�G  

FunctionÆÉ�Ƈ���d²ǾÆ¿��ęèǾǠ_��ęèǸ

�ƣ�$�:ŸÀż¥lÚ��#�Ǿ�@�FunctionǸ

@FunctionalInterface

public interface Runnable 

@Documented

@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.TYPE)

public @interface FunctionalInterface {}

@FunctionalInterface

public interface Function<T, R> {

    /**

     * Applies this function to the given argument.

     *

     * @param t the function argument

     * @return the function result

     */

    R apply(T t)；
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�v�Ǒ2��$ħ@�map�computeIfAbsentd²Ǿß£��FunctionǸ

�v�Ǒ2*'4ĒĞ=Qń�ǿ

Function.	Ĝnęè9Ǡ_ł�żŞǾ]`Ø�ß£Þ��ęèǾŻ'4ç@
IntFunction, LongFunction, DoubleFunctionǿ

]`Ø�Ǡ_Þ��ęèǾŻ'4ç@ToIntFunction, ToLongFunction, 
ToDoubleFunctionǿ

]`�x#Ĝ�ęè9Ǡ_łǾŻ'4ç@DoubleToIntFunction, 
DoubleToLongFunction, IntToDoubleFunction, IntToLongFunction, 
LongToIntFunction, LongToDoubleFunctionǿ

Map<String, Integer> nameMap = new HashMap<>();

        Integer value = nameMap.computeIfAbsent("name", 

s -> s.length());

Integer value1 = nameMap.computeIfAbsent("name", 

String::length);

@FunctionalInterface

public interface IntFunction<R> {

    /**

     * Applies this function to the given argument.

     *

     * @param value the function argument

     * @return the function result

     */

    R apply(int value);

}

@FunctionalInterface

public interface ToDoubleFunction<T> {

    /**

     * Applies this function to the given argument.

     *

     * @param value the function argument

     * @return the function result

     */

    double applyAsDouble(T value);

}
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2.3 BiFunctionk/-��<7j��d�G  

]`Ø�Æ©^�ęèǾ��Ǡ_ł�fǾ'4ç@BiFunctionǿBiFunction, 
ToDoubleBiFunction, ToIntBiFunction,  ToLongBiFunctionmǸ

�$���BiFunction�Ǒ2ǿ

2.4 Supplierk�<�Function  

]`L"ęè��Ø�ǾŻ'4ç@Supplierǿ

@FunctionalInterface

public interface LongToIntFunction {

    /**

     * Applies this function to the given argument.

     *

     * @param value the function argument

     * @return the function result

     */

    int applyAsInt(long value);

}

@FunctionalInterface

public interface BiFunction<T, U, R> {

    /**

     * Applies this function to the given arguments.

     *

     * @param t the first function argument

     * @param u the second function argument

     * @return the function result

     */

    R apply(T t, U u);

//BiFunction

        Map<String, Integer> salaries = new HashMap<>();

        salaries.put("alice", 100);

        salaries.put("jack", 200);

        salaries.put("mark", 300);

        salaries.replaceAll((name, oldValue) ->

                name.equals("alice") ? oldValue : 

oldValue + 200);
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2.5 Consumerk/-��<7j�d�G  

ConsumerÆ¿��ęèǾ���Ǡ_ýáłǾ�$� Consumer��Ƈǿ

���Consumer�Ř¡Ä@ǿ

2.6 Predicatek/-��<7jd�boolean  

PredicateÆ¿��ęèǾǠ_booleanłǿ

@FunctionalInterface

public interface Supplier<T> {

    /**

     * Gets a result.

     *

     * @return a result

     */

    T get();

}

@FunctionalInterface

public interface Consumer<T> {

    /**

     * Performs this operation on the given argument.

     *

     * @param t the input argument

     */

    void accept(T t);

//Consumer

        nameMap.forEach((name, age) -> 

System.out.println(name + " is " + age + " years old"));
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]`@�ŸÀż�(ǭ�v;�Ŗ��ǿ

2.7 Operatork/-�d����QN

OperatorÆ¿9Ǡ_xW�żŞǾ	-�VOperatorǿUnaryOperator
BinaryOperator ǾDoubleUnaryOperator, IntUnaryOperator,
LongUnaryOperator, DoubleBinaryOperator, IntBinaryOperator,  
LongBinaryOperatormǸ

�$���BinaryOperator�Ǒ2ǿ

@FunctionalInterface

public interface Predicate<T> {

    /**

* Evaluates this predicate on the given argument.

*

* @param t the input argument

* @return {@code true} if the input argument

matches the predicate,

* otherwise {@code false}

*/

    boolean test(T t);

//Predicate

List<String> names = Arrays.asList("A", "B", 

"C", "D", "E");

List<String> namesWithA = names.stream()

.filter(name -> name.startsWith("A"))

.collect(Collectors.toList());

@FunctionalInterface

public interface IntUnaryOperator {

    /**

* Applies this operator to the given operand.

*

* @param operand the operand

* @return the operator result

*/

    int applyAsInt(int operand);
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3. Lambda�ĤĢ3Ʀ�Ǯ

Lambda�ĤĢjava 8ƒ£�ǵèĢǆŏǲƨǸ[{�pÅ��$�Ě(Lambda
�ĤĢ�ſs@²Ǹ

sp���[{�pÅſǦ�Q�ƥţ�ĚàLambda�ĤĢ��ƌÄ@��3
Ʀ�ǮiœǸ

3.1 B=6�KCFunctional/1

[{�pÅ�$Ě��Ǿjava�java.util.functionâ��Ƈ�-�FunctionÆ
ÉǸſs�Ǩƹ��$�ķ���òVżŞǸ

Ĺ]�$��Ƈ� v�Functional interfaceǿ

RC�$Ø����testd²�ß£×interfaceǿ

�v�$�Ƈ�ǵèÆÉØ��Omethodd²ǾÆ¿��StringǾǠ_��
StringǸ�W�$�h'4ç@Function
øǕǿ

ç@řĳÆÉ��Ú��Ǿ���ŀĽƗ2Ǹ

 //Operator

List<Integer> values = Arrays.asList(1, 2, 3, 4, 

5);

int sum = values.stream()

.reduce(0, (i1, i2) -> i1 + i2);

@FunctionalInterface

public interface Usage {

    String method(String string);

}

public String test(String string, Usage usage) {

    return usage.method(string);

}

public String test(String string, Function<String, 

String> fn) {

    return fn.apply(string);

}
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3.2 6�@FunctionalInterface:5  

ƂR@FunctionalInterface��čƢ�Ǿ�ç@@FunctionalInterface�'4�
Ƈ��Functional InterfaceǸ 

��ç@@FunctionalInterface'4�ǢŋFunctional Interface�Ƈ�#�ċ
ƟǸ

]`��Ĉů���Şųė�Ǿ��@FunctionalInterfaceóà'4³ƴ�E�
B
�à��ż�z@Ǹ

�\çøĄQ�Ơƺ9Q�'@Ǹ

~4�$Ø��W�Ƈǿ

\��ǿ

3.3 �Functional Interfaces
��g�Default Methods  

Functional Interface�Ĝ?	��Ď�O�ūŦd²�ÆÉǸ

]`×Interface�	��d²ǾŻ'4ç@default�ǈğ��êƸ��Ũă�
�OǸ

���$YKInterface�'4�Łơ�Ǿ��class'4�O��InterfaceǸ ]
`��Interface��Ƈ��x�defaultd²ǾŻ�ċ�Ǹ

¶Ô
&default�ǈğ�ƣ@�ÿéųė�ǾǂĬøĄċ�Ǹ

3.4 6�Lambda #@?� b8Functional Interface  

*��v�Ǒ2ǿ

@FunctionalInterface

public interface Usage {

    String method(String string);

}

public interface Usage {

    String method(String string);

}

@FunctionalInterface

public interface Usage {

    String method(String string);

}
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��ǑìUsageǾ�$'4ç@new�ǈưǿ

��3��Ĵ²��@lambda�ĤĢǿ

3.5 ��$>Functional Interface��<7��(  

¦"�à¹Ȁ �$� v^�d²ǿ

^�d²�d²���W�Ǿ?	ß£�ęè�xǸ��^�ęè��
Functional InterfaceǾ�'4@xW�lambda�ĤĢ
�ĥǸ

�ħ@�#�ǿ

��ľ����Ħħ@�ô�d²ǾŻ�ċ�Ǹ

3��Ĵ²���^�d²��ğŢĒ��x�Ǹ

3.6 Lambda#@?�,0Q����  

Usage usage = new Usage() {

    @Override

    public String method(String string) {

        return string;

    }

};

Usage usage = parameter -> parameter;

public class ProcessorImpl implements Processor {

    @Override

    public String process(Callable<String> c) throws 

Exception {

        // implementation details

    }

 

    @Override

    public String process(Supplier<String> s) {

        // implementation details

    }

}

String result = processor.process(() -> "test");
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ƂR�$[{Ě�ç@lambda�ĤĢ'4ǕĻ½ÈżǸ��^ï�z@Ǌƺŵ
��x�Ǹ

�½Èż�Ǿ�śŉ����z@ǊƺŵǾ���z@Ǌƺŵ[½Ǿ�'4�Ƈ
���´ǾÃƈ'4@thisƒ@ÙǸ

���Lambda�ĤĢ�ǾÃ.	�Ƈ��z@ǊƺŵǾ]`�Lambda�ĤĢ�
ç@thisǾŻĜÇ��¯ÈżǸ

�$Ɠ�Ǒ2ǿ

�v�Ǒ2��ƶ5“Results: result = Inner class value, resultLambda = Outer 
scope value”

3.7 Lambda ExpressionE�
H_  

¶Ô
&�løĄã'Ǹ]`�	ďÔ��ǰƏǾ'4���ǰƏǅÝ=��d
²Ǿ�lambda�ĤĢ�ħ@×d²ã'Ǹ

��lambda�ĤĢ&�Ħ*����ĤĢǾ�ĤĢ�R­ń­�Ǹ

private String value = "Outer scope value";

public String scopeExperiment() {

    Usage usage = new Usage() {

        String value = "Inner class value";

 

        @Override

        public String method(String string) {

            return this.value;

        }

    };

    String result = usage.method("");

 

    Usage usageLambda = parameter -> {

        String value = "Lambda value";

        return this.value;

    };

    String resultLambda = usageLambda.method("");

 

    return "Results: result = " + result + 

      ", resultLambda = " + resultLambda;

}
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java¶(żŞ�ŷ
Ǟŷß£�ęèżŞǾ~4�$�lambda�ĤĢ�ęè�
Ŀ´�ßęèżŞǾ¤ v�Wǿ

\��ǿ

]`?	��ęè�#�Ǿ�Ø�«ǟæǿ

\��ǿ

Ǡ_ł�Ø�«return:

\��ǿ

3.8 6��(W�  

��Elambda�ĤĢQ�ŃǀǾ�'4ç@d²ƒ@�#�Ǿ�$'4ç@d
²ƒ@ǿ

'4gǕĻ�ǿ

3.9 Effectively Final %)  

]`�lambda�ĤĢ�ƒ@�non-final�´ǾŻ�ċ�Ǹ

(a, b) -> a.toLowerCase() + b.toLowerCase();

(String a, String b) -> a.toLowerCase() + 

b.toLowerCase();

a -> a.toLowerCase();

(a) -> a.toLowerCase();

a -> a.toLowerCase();

a -> {return a.toLowerCase()};

a -> a.toLowerCase();

String::toLowerCase;
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effectively final�L"qĆ¹Ȁ�����ÒƋfinal�qĆǸ?����´?g
Ǳł�XǾ;"ǆǪƁ������´�z�effectively final�Ǹ

�v�Ǒ2�localVariablegǱł�^XǾ�\����Effectively Final �
´Ǿ�ǆǪċ�Ǹ

�L"��WĶƎ¹Ȁ��lambda�ĤĢ¶Ô�@�ÃlùĂ�Ǿ�	��Ę
ŏx#ǉ§�´�#�Effectively Final �´'4ŭƍ�'4Ɛŧ�ŢĒǸ

4. stream�ĤĢ��Oif/elseǰƏ  

�StreamÚ��Ǿ�$¶Ô�ļ�if/else�ǞŷAƫǾ:t�W�§·�$¦"
Ú�¹Ȁ

*º!�$���ťpÅlambda3Ʀ�Ǯ�ê�Ǿlambda�ĤĢÄ×­Ńǀ­
�Ǿ�����ĞǷǚ�ÎŊǰƏǸ

Æ 
�$���Ř¡�Ǒ2Ǹ

4.1 4O>(  

Ĺ]�$	��1 to 10�listǾ�$��1�ŹÍ5ŗè9Ƥè5
Ǿßş�Ğ
²Ǿ�$��Wç@ǿ

    String localVariable = "Local";

    Usage usage = parameter -> {

         localVariable = parameter;

        return localVariable;

    };

    public void inForEach(){

        List<Integer> ints = Arrays.asList(1, 2, 3, 4, 

5, 6, 7, 8, 9, 10);

        ints.stream()

                .forEach(i -> {

                    if (i.intValue() % 2 == 0) {

                        System.out.println("i is even");

                    } else {

                        System.out.println("i is old");

                    }

                });

    }
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�v�Ǒ2�Ǿ�$�if/else�ǰƏ���forEach�ǾƂR.	ýá§·Ǿ�
�øĄŴ!ďÔǷǚǸ

Æ 
��¦":�¥lĒĞǸ

4.2 6�filter  

�$'4�if/else�ǰƏĒĞ�^�filterǿ

	��^�filterǾy�filter(C�stream�ç@for eachǿ

¦"WǾøĄ���ďÔŃǀn�Ǹ

5. �map�ç@stream  

Map�java�ďÔÔ@���ŸÀżŞǾ�$¶Ô�Ø�+ƑŮMap+� Ő�
łǾjava 8ƒ£�Stream�ǏĨǾ;"�$¦"�Map�ç@Stream¹Ȁ 

5.1 R�aA  

Map	keyǾvalue*	�ĥkeyǾvalueį¡�EntryǸ

śŉ��Mapǿ

� Map�entrySetǿ

List<Integer> ints = Arrays.asList(1, 2, 3, 4, 5, 6, 7, 

8, 9, 10);

        Stream<Integer> evenIntegers = ints.stream()

                .filter(i -> i.intValue() % 2 == 0);

        Stream<Integer> oddIntegers = ints.stream()

                .filter(i -> i.intValue() % 2 != 0);

        evenIntegers.forEach(i -> System.out.println("i 

is even"));

        oddIntegers.forEach(i -> System.out.println("i 

is old"));

Map<String, String> someMap = new HashMap<>();
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� map�keyǿ

� map�valueǿ

�v�$'4��	�W��ŸÀǿMapǾSetǾCollectionǸ

ź�Map.	streamǾ�B^��	streamd²ǿ

�$'4¶(�B��stream
ƑŮmapǸ

5.2 6�Stream!&map�key

�$ĝMmapǙ���łǿ

�v�$Ǚ��name9ageğĭǸ

]`�$�ĪÐage=20�keyǾŻ'4�WTǿ

��Ǡ_��Optional,]`ł�ŕ��Aƫ Ǿ�$�'4Ú�ǿ

Set<Map.Entry<String, String>> entries = 

someMap.entrySet();

Set<String> keySet = someMap.keySet();

Collection<String> values = someMap.values();

Stream<Map.Entry<String, String>> entriesStream = 

entries.stream();

Stream<String> valuesStream = values.stream();

Stream<String> keysStream = keySet.stream();

someMap.put("jack","20");

someMap.put("bill","35");

Optional<String> optionalName = 

someMap.entrySet().stream()

.filter(e -> "20".equals(e.getValue()))

.map(Map.Entry::getKey)

.findFirst();

log.info(optionalName.get());
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�v�Ǒ2�$¶(ħ@isPresent
Ǟŷage�Ɯŕ�Ǹ

]`	��łǾ�$'4�WĞǿ

�v�$ħ@�collect(Collectors.toList())�łÂ=�ListǸ

5.3 6�stream!&map�value  

�v�$� �map�keyǾxW��$�'4� map�valueǿ

�v�$ǩő�keył�alice�valueǸ

6. Stream��ƮzżŞ9peek�ç@  

 

java 8 streamz��ĢƮz	^VƮzżŞǾ�rƮz9ñƍƮzǸ�^V	L
"ľ�¹Ȁ 

optionalName = someMap.entrySet().stream()

                .filter(e -> "Non 

ages".equals(e.getValue()))

                .map(Map.Entry::getKey).findFirst();

        log.info("{}",optionalName.isPresent());

someMap.put("alice","20");

        List<String> listnames = 

someMap.entrySet().stream()

                .filter(e -> e.getValue().equals("20"))

                .map(Map.Entry::getKey)

                .collect(Collectors.toList());

        log.info("{}",listnames);

List<String> listAges = someMap.entrySet().stream()

                .filter(e -> e.getKey().equals("alice"))

                .map(Map.Entry::getValue)

                .collect(Collectors.toList());

        log.info("{}",listAges);
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�$���peek�Ǒ2ǿ

�v�Ǒ2�Ǿ�$�sq�uƬ5Stream�łǾ��ƌ�.	ýáƶ5Ǹ

�L"¹Ȁ 

6.1 
�[��9U[�  

��java 8�stream�đHÈ1Ɔ=�ǸèűƞǾǄ�÷��÷���rƮzǾ
��÷Ǆ�ñƍƮzǸ

�rƮz�:èű��µǾóqǾ�rƮz�lazyƮzǾÃ��ņĸǁUǾØ�
mĉñƍƮze�ƵlǸ

ñƍƮz�stream�ǁUƮzǾ?	��ñƍƮzǾstreame�>��<ÓƵ
lǸ

~4Ǿ§·àİ�Ǿpeek����rƮzǾ~4�v�Ǒ2.	ýáƶ5Ǹ

6.2 peek  

�$� peek�pǝ&nǿpeekj�g@�debug@ƾǸ

�$� debug@ƾ�ç@ǿ

�v�Ǒ2ƶ5ǿ

Stream<String> stream = Stream.of("one", "two", 

"three","four");

        stream.peek(System.out::println);

Stream.of("one", "two", "three","four").filter(e -> 

e.length() > 3)

                .peek(e -> System.out.println("Filtered 

value: " + e))

                .map(String::toUpperCase)

                .peek(e -> System.out.println("Mapped 

value: " + e))

                .collect(Collectors.toList());

Filtered value: three

Mapped value: THREE

Filtered value: four

Mapped value: FOUR
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�v�Ǒ2�$ƶ5�stream��rłǾdē�$�ħ¢Ǹ

�L"?z�debugç@¹Ȁ�$y���Ǒ2ǿ

�v�Ǒ2�$ç@peek�elementÂĻ=�upper caseǸRCƶ5ǿ

'4��stream��ÁƊÃ.	gÂĻ=�ĞĖĢǸ

y���map�:�ǿ

ƶ5ǿ

'4��map�>��:ÁƊ¥l�ÂĻǸ

�Rpeek�	Ǒ¯ǾĹ]�$StreamGv���:Ŧ�¦"WȀ

Stream.of("one", "two", "three","four").peek(u -> 

u.toUpperCase())

                .forEach(System.out::println);

one

two

three

four

Stream.of("one", "two", "three","four").map(u -> 

u.toUpperCase())

                .forEach(System.out::println);

ONE

TWO

THREE

FOUR

    @Data

    @AllArgsConstructor

    static class User{

        private String name;

    }

        List<User> userList=Stream.of(new User("a"),new 

User("b"),new User("c")).peek(u-

>u.setName("kkk")).collect(Collectors.toList());

        log.info("{}",userList);
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ƶ5»`ǿ

�$��]`�:Ŧ�fǾ�ƌ�»`�gĒ�Ǹ

�L"peek9map	�W�ľ�¹Ȁ

�$� peek9map��Ƈǿ

peekÆ¿��ConsumerǾ\mapÆ¿��FunctionǸ

Consumer�.	Ǡ_ł�ǾÙ?�:Stream��ÁƊ¥lŐ�ƮzǾ��Ʈz
[C�èűÃ�Ǡ_�Stream�Ǿ~4Stream��ÁƊ*�®
�ÁƊǸ

\Function�	Ǡ_ł�Ǿ�qü/:tStream�ÁƊ�~	Ʈz��z��
�»`Ǡ_�Stream�Ǹ

����L"peek String��8)�ì\peek Object�8Û�ì�®�Ǹ

7. lambda�ĤĢ��ƲÔÚ�

java 8�ƒ£�lambda�ĤĢǾlambda�ĤĢ'4E�$�øĄQ�ŃƿǾÎ
ŊǰƏQ�³ǫǾ���lambda�ĤĢ�ç@�Functional InterfaceÃ.	-
��Ú�ƲÔǾ��JDKêƸ���Functional Interface¶Ô��.	Ǔ5ƲÔ
�Ǿ�qü/Ø��$�DNU
Ú�ƲÔǸ

��ƲÔ1�Unchecked Exception9checked Exception,�$1�
ƄąǸ

7.1 3"Unchecked Exception

Unchecked exception�öTRuntimeExceptionǾ5ORuntimeException¶Ô
����$�øĄ	§·ǸRuntimeException��Ø�gǤ��Ǹ���&]
`	RuntimeExceptionǾ.	Ǥ��'4¶(ǆǪǸ

�$���Ǒ2ǿ

10:25:59.784 [main] INFO com.flydean.PeekUsage - 

[PeekUsage.User(name=kkk), PeekUsage.User(name=kkk), 

PeekUsage.User(name=kkk)]

Stream<T> peek(Consumer<? super T> action)

<R> Stream<R> map(Function<? super T, ? extends R>

mapper);
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��Ǒ2�'4ǆǪ=Ċ�Ǿ���v	��§·Ǿ]`list�	��0�fǾ�
�Ǔ5ArithmeticExceptionǸ 

ƂR�����Unchecked ExceptionǾ���$*��Ú�� ǿ

�v�Ǒ2�$ç@�tryǾcatch
Ú�ƲÔǾŃÖ��Ƙƀ�lambda�ĤĢ�
3Ʀ�ǮǸøĄ�!ǷǚǸ

�$�tryǾcatchƳ���wrapperd²�ǿ

Ż®
�ħ@�=�Wǿ

���v�wrapperǌ��Ǥ�ArithmeticExceptionǾ�$y��Ēǆ=��Q
¶@�żǿ

List<Integer> integers = Arrays.asList(1,2,3,4,5);

        integers.forEach(i -> System.out.println(1 / 

i));

        integers.forEach(i -> {

            try {

                System.out.println(1 / i);

            } catch (ArithmeticException e) {

                System.err.println(

                        "Arithmetic Exception occured : 

" + e.getMessage());

            }

        });

    static Consumer<Integer> 

lambdaWrapper(Consumer<Integer> consumer) {

        return i -> {

            try {

                consumer.accept(i);

            } catch (ArithmeticException e) {

                System.err.println(

                        "Arithmetic Exception occured : 

" + e.getMessage());

            }

        };

    }

integers.forEach(lambdaWrapper(i -> System.out.println(1 

/ i)));
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�v�żß£��classǾÃ��cast�ƲÔǾ]`�castǾŻÚ�ǾƜŻǓ5Ʋ
ÔǸ

�WÚ�[CǾ�$�Wħ@ǿ

7.2 3"checked Exception  

checked Exception�čƢ�Ú��ƲÔǾ�$*���Ǒ2ǿ

�v�$�Ƈ���d²Ǔ5IOExceptionǾ����checked ExceptionǾØ�
gÚ�Ǿ~4� v�forEach�Ǿŏƛ�ǆǪÕƚǾ��.	Ú��Ä�Ʋ
ÔǸ

    static <T, E extends Exception> Consumer<T>

    consumerWrapperWithExceptionClass(Consumer<T> 

consumer, Class<E> clazz) {

        return i -> {

            try {

                consumer.accept(i);

            } catch (Exception ex) {

                try {

                    E exCast = clazz.cast(ex);

                    System.err.println(

                            "Exception occured : " + 

exCast.getMessage());

                } catch (ClassCastException ccEx) {

                    throw ex;

                }

            }

        };

    }

integers.forEach(

                consumerWrapperWithExceptionClass(

                        i -> System.out.println(1 / i),

                        ArithmeticException.class));

    static void throwIOException(Integer integer) throws 

IOException {

    }

List<Integer> integers = Arrays.asList(1, 2, 3, 4, 5);

        integers.forEach(i -> throwIOException(i));
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3ŃÖ�Ĵ²��tryǾcatch±Ǿ] ~ĥǿ

�RǾ�W�T²�ƀÚ�$��v|iĚ(�ǾxW�Ǿ�$'4�Ƈ���
�wrapperd²ǿ

�$�Wħ@ǿ

�$�'4ǅÝ� ƲÔǿ

        integers.forEach(i -> {

            try {

                throwIOException(i);

            } catch (IOException e) {

                throw new RuntimeException(e);

            }

        });

    static <T> Consumer<T> consumerWrapper(

            ThrowingConsumer<T, Exception> 

throwingConsumer) {

        return i -> {

            try {

                throwingConsumer.accept(i);

            } catch (Exception ex) {

                throw new RuntimeException(ex);

            }

        };

    }

integers.forEach(consumerWrapper(i -> 

throwIOException(i)));

static <T, E extends Exception> Consumer<T> 

consumerWrapperWithExceptionClass(

            ThrowingConsumer<T, E> throwingConsumer, 

Class<E> exceptionClass) {

        return i -> {

            try {

                throwingConsumer.accept(i);

            } catch (Exception ex) {

                try {

                    E exCast = exceptionClass.cast(ex);

                    System.err.println(
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RC�Wħ@ǿ

8. stream�throw Exception  

[{�pÅ�$Ě�Ǿ�stream�Ú�ƲÔǾØ��checked exceptionÂĻ�
unchecked exception
Ú�Ǹ

�$��WT�ǿ

�ƲÔǤ�ǾRCǅÝ=�RuntimeExceptionǸ

ǅÝ=RuntimeExceptionSc¬�	;"�FF§·Ǿ;"	.	L"Q��
Ĵ²Ȁ

8.1 throw�ei  

                            "Exception occured : " + 

exCast.getMessage());

                } catch (ClassCastException ccEx) {

                    throw new RuntimeException(ex);

                }

            }

        };

    }

integers.forEach(consumerWrapperWithExceptionClass(

                i -> throwIOException(i), 

IOException.class));

    static <T> Consumer<T> consumerWrapper(

            ThrowingConsumer<T, Exception> 

throwingConsumer) {

        return i -> {

            try {

                throwingConsumer.accept(i);

            } catch (Exception ex) {

                throw new RuntimeException(ex);

            }

        };

    }
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java�żŞ�ŷ�6Ä×�YKǾ]`�<T extends Throwable> �W�ŰĢǾ
;"T��gă��RuntimeExceptionǻ

�$� Ǒ2ǿ

�v�ż�Ǿ�$�Ƈ���throwExceptiond²ǾÆ¿��ExceptionęèǾ
��ÂĻ�TǾ�G�T��unchecked exceptionǸ

Æ 
� Ř¡�ç@ǿ

�v�Ǒ2�Ǿ�$���IOExceptionÂĻ=���unchecked exceptionǸ

9. stream�Collectors�@²  

public class RethrowException {

    public static <T extends Exception, R> R 

throwException(Exception t) throws T {

        throw (T) t; // just throw it, convert checked 

exception to unchecked exception

    }

}

@Slf4j

public class RethrowUsage {

    public static void main(String[] args) {

        try {

            throwIOException();

        } catch (IOException e) {

           log.error(e.getMessage(),e);

            RethrowException.throwException(e);

        }

    }

    static void throwIOException() throws IOException{

        throw new IOException("io exception");

    }

}
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�java stream�Ǿ�$¶ÔØ��Ú�C�streamÂĻ=ŸÀżǾ��#��
Ø�@�stream.collectd²Ǹcollectd²Ø�ß£��CollectorżŞǾ��O
Collector*�-ƙĵ�ǾØ��O���ÆÉǸ

t�javaêƸ�QŃÖ�CollectorsµŘż
dē�$ǎŉCollectorǸ

 v�$��Ř¡ĚàCollectors�@²Ǹ

Ĺ]�$	�W^�listǿ

�v���J�ŀ�listǾ���«�ŀèű�listǸÆ 
�Ǒ2�$�@�v
�^�list
ĚàCollectors�@²Ǹ

9.1 Collectors.toList()  

�streamÂĻ�listǸ�GÂĻ�list�ArrayListǾ]`��ÂĻ=Þ��listǾ
Ø�ç@toCollectiond²Ǹ

9.2 Collectors.toSet()  

toSet�StreamÂĻ=�setǸ�GÂĻ��HashSetǸ]`Ø�Þ�Ĝ�setǾ;
"Ø�ç@toCollectiond²Ǹ

��set��.	�ŀ�ÁƊǾ]`�$ç@duplicateList
ÂĻ�fǾ�8O
3ñ»`�?	��jackǸ

9.3 Collectors.toCollection()

List<String> list = Arrays.asList("jack", "bob", 

"alice", "mark");

List<String> duplicateList = Arrays.asList("jack", 

"jack", "alice", "mark");

List<String> listResult = 

list.stream().collect(Collectors.toList());

        log.info("{}",listResult);

Set<String> setResult = 

list.stream().collect(Collectors.toSet());

        log.info("{}",setResult);

Set<String> duplicateSetResult = 

duplicateList.stream().collect(Collectors.toSet());

        log.info("{}",duplicateSetResult);
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9.3 Collectors.toCollection()  

�v�toMap,toSetÂĻ5
���Þ��żŞǾ]`�$Ø���ƇǾŻ'4
ç@toCollection()

�v�Ǒ2Ǿ�$ÂĻ=�LinkedListǸ

9.4 Collectors.toMap()  

toMapÆ¿^�ęèǾo��ęè�keyMapperǾo��ęè�valueMapper:

]`stream�	�ŀ�łǾŻÂĻ�ċIllegalStateExceptionƲÔǿ

¦"àİ��§·¹Ȁ�$'4�Wǿ

�toMap�Ǚ�oH�ęèmergeFunctionǾ
àİƖŅ�§·Ǹ

9.5 Collectors.collectingAndThen()  

collectingAndThenǧĠ�$:)=�ŸÀyT�XƮzǸ

List<String> custListResult = 

list.stream().collect(Collectors.toCollection(LinkedList

::new));

        log.info("{}",custListResult);

Map<String, Integer> mapResult = list.stream()

                

.collect(Collectors.toMap(Function.identity(), 

String::length));

        log.info("{}",mapResult);

Map<String, Integer> duplicateMapResult = 

duplicateList.stream()

                

.collect(Collectors.toMap(Function.identity(), 

String::length));

Map<String, Integer> duplicateMapResult2 = 

duplicateList.stream()

                

.collect(Collectors.toMap(Function.identity(), 

String::length, (item, identicalItem) -> item));

        log.info("{}",duplicateMapResult2);
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9.6 Collectors.joining()  

Joining@
ćÆstream��ÁƊǿ

'4�«ęèǾ�'4«��ęèǾ�'4«H�ęèǾŲű�$�Ø�¥lÍ
ŜǸ

9.7 Collectors.counting()  

countingj�@
şùstream�ÁƊ��èǿ

9.8 Collectors.summarizingDouble/Long/Int()  

SummarizingDouble/Long/Int�stream��ÁƊ)=�şùa¸ǾǠ_�»`
���şùżǿ

ƶ5»`ǿ

List<String> collectAndThenResult = list.stream()

                

.collect(Collectors.collectingAndThen(Collectors.toList(

), l -> {return new ArrayList<>(l);}));

        log.info("{}",collectAndThenResult);

String joinResult = 

list.stream().collect(Collectors.joining());

        log.info("{}",joinResult);

        String joinResult1 = 

list.stream().collect(Collectors.joining(" "));

        log.info("{}",joinResult1);

        String joinResult2 = 

list.stream().collect(Collectors.joining(" ", 

"prefix","suffix"));

        log.info("{}",joinResult2);

Long countResult = 

list.stream().collect(Collectors.counting());

        log.info("{}",countResult);

IntSummaryStatistics intResult = list.stream()

                

.collect(Collectors.summarizingInt(String::length));

        log.info("{}",intResult);

程序那些事：www.flydean.com

公众号:程序那些事  懂技术更懂你！

www
.flyd

ean
.com



9.9 Collectors.averagingDouble/Long/Int()  

averagingDouble/Long/Int():stream��ÁƊTÊƭǿ

9.10 Collectors.summingDouble/Long/Int()  

summingDouble/Long/Int():stream��ÁƊTsumƮzǿ

9.11 Collectors.maxBy()/minBy()  

maxBy()/minBy()ŲűêƸ�ComparatorǾǠ_stream��3�÷ï3,łǿ

9.12 Collectors.groupingBy()  

GroupingByŲűŐ�ë�¥l1ƆǾÃǠ_��Mapǿ

9.13 Collectors.partitioningBy()  

22:22:35.238 [main] INFO com.flydean.CollectorUsage - 

IntSummaryStatistics{count=4, sum=16, min=3, 

average=4.000000, max=5}

Double averageResult = 

list.stream().collect(Collectors.averagingInt(String::le

ngth));

        log.info("{}",averageResult);

Double summingResult = 

list.stream().collect(Collectors.summingDouble(String::l

ength));

        log.info("{}",summingResult);

Optional<String> maxByResult = 

list.stream().collect(Collectors.maxBy(Comparator.natura

lOrder()));

        log.info("{}",maxByResult);

Map<Integer, Set<String>> groupByResult = list.stream()

                

.collect(Collectors.groupingBy(String::length, 

Collectors.toSet()));

        log.info("{}",groupByResult);
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PartitioningBy���Þ��groupingByǾPartitioningByǠ_��MapǾ��
Map�4booleanł�keyǾ�\�stream1=^È1Ǿ�È1�ǩő
PartitioningBy¾ª�Ǿ�È1��îň¾ª�ǿ

� ål»`ǿ

»`g1=�^È1Ǹ

10. śŉ����Ƈ�collector  

�[{�java collectorspÅGvǾ�$Ě��stream�collectd²'4ħ@
CollectorsGv�toList()÷ïtoMap()d²Ǿ�»`ÂĻ�Þ��ŸÀżǸ

P��$ƿǗ� ¦"��Ƈ��CollectorǸ

10.1 Collector^c  

�$ĝ�� Collector��Ƈǿ

CollectorÆÉØ��O
supplier(),accumulator(),combiner(),finisher(),characteristics()�5�ÆÉǸ

x#Collector�êƸ�^�īĮofd²
dē�$śŉ��Collector�ǑǸ

�$'4��^�d²�ęèíCollectorÆÉØ��O�ÆÉ���:Ä�Ǹ

 Map<Boolean, List<String>> partitionResult = 

list.stream()

                .collect(Collectors.partitioningBy(s -> 

s.length() > 3));

        log.info("{}",partitionResult);

22:39:37.082 [main] INFO com.flydean.CollectorUsage - 

{false=[bob], true=[jack, alice, mark]}
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 v1�àƻ� ���ęèǿ

supplier

Supplier���ǵèǾ@
śŉ����'��ŸÀǸĻäf&Supplier@
ś
ŉ��ƅÓ�ŸÀǸ

accumulator

accumulator�Ƈ�õ�ƁǾ@
�®ÓÁƊǙ��ŸÀ�Ǹ

combiner

combiner@
�^�ŸÀÀÃ=��Ǹ

finisher

finisher�ŸÀÂĻ�3ñ�ŸÀżŞǸ

characteristics

characteristics�ĥ×ŸÀ�ÞǋǸ����čƢ�ęèǸ

Collector�Ƈ�H�ęèżŞǾT�ƶ£ÁƊ�żŞǾA�reduction operation
�õ�żŞ���Supplier�ƅÓżŞǾR�3ñ�Ǡ_żŞǸ �$Œ�°
�
� ��żŞ[r�ÂĻ�ûǿ

	����ęèǾ�$Æ 
��¦"ç@��ęè
ǎĽ����Ƈ
CollectorǸ

10.2 ��TCollector  

�$ĕ@Collector�ofd²
śŉ�����Setǿ
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�v�Ǒ2�Ǿ�$HashSet::newz�supplierǾSet::addz�accumulatorǾ�
�Ƈ���d²z�combinerǾ3Cç@Collections::unmodifiableSet�ŸÀ
ÂĻ=�'�ŸÀǸ

�v�$ǌ�ç@HashSet::newz�ƅÓŸÀ�)=d²Ǿ�ƌ�Ǿ�v�d
²'4Q�¶@ǿ

�v�d²Ǿ�$�supplierê5
z���ęèǾđ¯È
�ƇǸ

� �v^�d²�ō¢ǿ

    public static <T> Collector<T, Set<T>, Set<T>> 

toImmutableSet() {

        return Collector.of(HashSet::new, Set::add,

                (left, right) -> {

                    left.addAll(right);

                    return left;

                }, Collections::unmodifiableSet);

    }

    public static <T, A extends Set<T>> Collector<T, A, 

Set<T>> toImmutableSet(

            Supplier<A> supplier) {

        return Collector.of(

                supplier,

                Set::add, (left, right) -> {

                    left.addAll(right);

                    return left;

                }, Collections::unmodifiableSet);

    }
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ƶ5ǿ

11. stream reduceƥà9Ʊľ  

Stream APIêƸ���Ɛ�Ƈ�reduceƮzǾ�]count(), max(), min(), sum()
mǸ]`�$Ø��DĞreduce�ǰƏǾŻ'4ç@reduced²Ǹ

sp��ƥţ1ǔ� reduced²�ç@ǾÃM5Ř¡�Ǒ2Ǹ

11.1 reduceY5  

Streamż�	HVreduceǾ1�Æ©1�ęèǾ2�ęèǾ93�ęèǾĔĝ
�
��ęè�Aƫǿ

×d²Æ©��BinaryOperatoręèǾBinaryOperator���
@FunctionalInterface,Ø��Od²ǿ

accumulatorĩŽreduced²¦"+õùstream��èűǸ

    @Test

    public void toImmutableSetUsage(){

        Set<String> 

stringSet1=Stream.of("a","b","c","d")

                

.collect(ImmutableSetCollector.toImmutableSet());

        log.info("{}",stringSet1);

        Set<String> 

stringSet2=Stream.of("a","b","c","d")

                

.collect(ImmutableSetCollector.toImmutableSet(LinkedHash

Set::new));

        log.info("{}",stringSet2);

    }

INFO com.flydean.ImmutableSetCollector - [a, b, c, d]

INFO com.flydean.ImmutableSetCollector - [a, b, c, d]

Optional<T> reduce(BinaryOperator<T> accumulator);

R apply(T t, U u);
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Ɠ�Ǒ2ǿ

�v�Ǒ2ƶ5»`ǿ

��ęè�Ǒ2-ŃÖǸ�G�y�&Ǹ

Æ 
�$y�� ^�ęè�Ǒ2ǿ

��d²Æ¿^�ęèǿidentity9accumulatorǸ�5���ęèidentityǸ

�Ġ�	�pÅGv	
ĩŽ�identity�reduce�ƅÓìłǾ'4ĀēĜ�Ǿ
] ~ĥǿ

�v�Ǒ2Ǿ�$ùĂ�ł�106Ǹ

]`�$�streamĒ=parallelStreamǿ

!5�»`��306Ǹ

�L"�306¹Ȁ���ÃlùĂ�#�Ǿb�Ęŏ�ƅÓõ�ł��100Ǿ3
C3�Ęŏ�5
�»`��306Ǹ

ÃlùĂ9ďÃlùĂ�»`ŠR��WǾ�Ʒ���JDK�§·Ǿ�$y��
 JDK�:identity�&nǿ

identityčƢ�accumulatorǵè���identityǾ���&čƢîňǿ:
t~	�t,�čƢîň accumulator.apply(identity, t) == t 

List<Integer> intList = Arrays.asList(1,2,3);

        Optional<Integer> 

result1=intList.stream().reduce(Integer::sum);

        log.info("{}",result1);

com.flydean.ReduceUsage - Optional[6]

T reduce(T identity, BinaryOperator<T> accumulator);

Integer result2=intList.stream().reduce(100, 

Integer::sum);

        log.info("{}",result2);

Integer result3=intList.parallelStream().reduce(100, 

Integer::sum);

        log.info("{}",result3);
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~4�G�$ß£100��:�Ǿ��sumǼ100+1ǽǻ= 1Ǹ

�Gsumd²�identity?��0Ǹ

]`�$@0z�identity,Żstream9parallelStreamùĂ5�»`��W�Ǹ�
��identity�>�q°Ǹ

 vy�� H�ęè�d²ǿ

9{v�d²�x��Ǿ����combinerǾ��combiner@
ÀÃ�Ęŏù
Ă�»`Ǹ

xW�ǾidentityØ�îňcombiner.apply(u, accumulator.apply(identity, 
t)) == accumulator.apply(u, t)

�6'�óq���L"accumulator�żŞ�BiFunction\combiner�żŞ�
BinaryOperatorȀ

BinaryOperator�BiFunction�2ÆÉǸBiFunction��Ƈ���O�applyd
²Ǹ

��reduceĦƕd²��O?@��applyd²ǾÃ.	@�ÆÉ��B�d
²Ǿ~4�Ưō�G��x?���ŃÖ�ľ1Ǹ

ƂRreduce���-Ô@�d²Ǿ���6���ǳǜidentity�ƠƺǾÃ��
~	�identity��Àĺ�Ǹ

12. stream��Spliterator  

Spliterator��java 8ƒ£���ÆÉǾÙ¶Ô9stream�0ç@Ǿ@
ƑŮ9
1ǥƛŌǸ

?�@�stream�7d�Ø�SpliteratorǾ�]ListǾCollectionǾIO channelm
mǸ

�$ĝ�� Collection�streamd²��Ƈǿ

<U> U reduce(U identity,

                 BiFunction<U, ? super T, U> 

accumulator,

                 BinaryOperator<U> combiner);

public interface BinaryOperator<T> extends 

BiFunction<T,T,T>
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�$'4��Ǿ�ě�Ãlstream*�ďÃlstreamǾ��¶(StreamSupport

ǎĽ�ǾÃƈ�Ø�ß£��spliterator�ęèǸ

��Ǿ�$YK�spliterator�TL"�[CǾ�� Ù�Ř¡»ǎǿ

spliterator	Ì�čƢ�O�d²Ǿ�$Æ 
¥lƥţ�ĚàǸ

12.1 tryAdvance  

tryAdvance��:stream��ÁƊ¥lÚ��d²Ǿ]`ÁƊŕ�ǾŻ:B¥
lÚ�ǾÃǠ_trueǾƜŻǠ_falseǸ

]`�$��Ú�streamCĐ�ÁƊǾŻ�tryAdvance�Ǡ_falseã'Ǿĕ@
��ÞǋǾ�$'4�ŷstream�Ú�Ǹ��Ǒ2����Cv�pÅ�Ě�Ǹ

12.2 trySplit  

default Stream<E> stream() {

        return StreamSupport.stream(spliterator(), 

false);

    }

default Stream<E> parallelStream() {

        return StreamSupport.stream(spliterator(), 

true);

    }
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trySplitǇ¢:O	�stream¥l1ǡǾ�ƣ@�parallelStream�AƫǾ���
Ã8stream Ǿ�$Ø�@�Ęŏ+Ú�stream��xÁƊǾtrySplit��:
stream�ÁƊ¥l1ǡÚ��d²Ǹ

��Aƫ trySplitÄ×�streamǡ1=èė�x�^È1e�3�êÿ��Ǹ

12.3 estimateSize  

estimateSize�ĥSpliterator�ĉÚ��ÁƊǾ�trySplit[{9[C�ƣ��x
�ǾCv�$��Ř¡�Ǒ2�&nǸ

12.4 characteristics  

characteristics�ĥ��Spliterator�ÞǋǾSpliterator	8�Þǋǿ

��Spliterator'4	��ÞǋǾ��Þǋ¥loråĂǾ3C!�3ñ�
characteristicsǸ

12.5 X�b�  

�v�$Ƅą�Spliterator���ǈd²ǾO��$Ɠ��Ř¡�Ǒ2ǿ

public static final int ORDERED    = 0x00000010;//表示元素

是有序的（每⼀次遍历结果相同）

public static final int DISTINCT   = 0x00000001;//表示元素

不重复

public static final int SORTED     = 0x00000004;//表示元素

是按⼀定规律进⾏排列（有指定⽐较器）

public static final int SIZED      = 0x00000040;//

表示⼤⼩是固定的

public static final int NONNULL    = 0x00000100;//表示没有

null元素

public static final int IMMUTABLE  = 0x00000400;//表示元素

不可变

public static final int CONCURRENT = 0x00001000;//表示迭代

器可以多线程操作

public static final int SUBSIZED   = 0x00004000;//表示⼦

Spliterators都具有SIZED特性

@AllArgsConstructor

@Data

public class CustBook {

    private String name;

}
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ĝ�Ƈ��CustBookżǾGv���name�´Ǹ

�Ƈ��d²Ǿ
)=��CustBook�listǿ

�$�Ƈ��calld²Ǿ�calld²�ħ@�tryAdvanced²Ǿß£��$��
Ƈ�Ú�d²Ǹ�G�$ŢĒbook�name,ÃǍ�ǐ¯�a¸Ǹ

3CǾĞ� ō¢d²ǿ

    public static List<CustBook> generateElements() {

        return Stream.generate(() -> new CustBook("cust 

book"))

                .limit(1000)

                .collect(Collectors.toList());

    }

    public String call(Spliterator<CustBook> 

spliterator) {

        int current = 0;

        while (spliterator.tryAdvance(a -> 

a.setName("test name"

                .concat("- add new name")))) {

            current++;

        }

        return Thread.currentThread().getName() + ":" + 

current;

    }

    @Test

    public void useTrySplit(){

        Spliterator<CustBook> split1 = 

SpliteratorUsage.generateElements().spliterator();

        Spliterator<CustBook> split2 = 

split1.trySplit();

        log.info("before tryAdvance: 

{}",split1.estimateSize());

        log.info("Characteristics 

{}",split1.characteristics());

        log.info(call(split1));

        log.info(call(split2));

        log.info("after tryAdvance 

{}",split1.estimateSize());

    }
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ål�»`] ǿ

List¬š	1000¾èűǾħ@�XtrySplit[CǾ�List1=�^È1ǾbÈ1
500¾èűǸ

óqǾ�tryAdvanceħ@[CǾestimateSize��0Ǿ�ĥ~	�ÁƊ�|ig
Ú��ǃǸ

y�� ��Characteristics=16464ǾÂĻ�16¥ÜǿOx4050 = ORDERED or 
SIZED or SUBSIZED �H��÷åĂǸ

���ArrayList�ſsÞǋǸ

13. break stream�foreach  

�$¶ÔØ��java stream�ƑŮÚ�Gv�èűǾ��foreach�33Ô@�
d²Ǹ

��	#��$Ã��Ú��~	�èűǾ÷ï	#�Stream'�ďÔ�}Ǿ
÷ïŲs��JŚ�Ǹ

�Vd²�ĝfilter5�$Ø�Ú��èűǾRCyforeachƑŮǸ

;"�$]áÏÆbreak��stream¹ȀP�sp�FĚà� ��§·Ǹ

13.1 6�Spliterator  

�ťpÅ�$�ĚSpliterator�#�ê��Ǿ�tryAdvanced²�Ǿ]`Ǡ_
falseǾŻSpliterator��ŇƍÚ�CĐ�ÁƊǸ

¶(��Ć¨Ǿ�$'4śŉ��ƇSpliteratorǸ

Ĺ]�$	�W��streamǿ

23:10:08.852 [main] INFO com.flydean.SpliteratorUsage - 

before tryAdvance: 500

23:10:08.857 [main] INFO com.flydean.SpliteratorUsage - 

Characteristics 16464

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage - 

main:500

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage - 

main:500

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage - 

after tryAdvance 0
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�$��Ƈ��ƮzǾ�x > 5�#��ŇƍǸ

�$�Ƈ��¶@�Spliteratorǿ

��v�ż�Ǿpredicate��$��ß£�Ǟŷ¾ªǾ�$�Ğ�
tryAdvanceǾ¶(�predicate.test(elem)�£Ǟŷ¾ªǾ�\�¾ª�îň�#
�Ǡ_false.

� ¦"ç@ǿ

Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5, 6, 7, 8, 

9, 10);

public class CustomSpliterator<T> extends 

Spliterators.AbstractSpliterator<T>  {

    private Spliterator<T> splitr;

    private Predicate<T> predicate;

    private volatile boolean isMatched = true;

    public CustomSpliterator(Spliterator<T> splitr, 

Predicate<T> predicate) {

        super(splitr.estimateSize(), 0);

        this.splitr = splitr;

        this.predicate = predicate;

    }

    @Override

    public synchronized boolean tryAdvance(Consumer<? 

super T> consumer) {

        boolean hadNext = splitr.tryAdvance(elem -> {

            if (predicate.test(elem) && isMatched) {

                consumer.accept(elem);

            } else {

                isMatched = false;

            }

        });

        return hadNext && isMatched;

    }

}

@Slf4j

public class CustomSpliteratorUsage {

    public static <T> Stream<T> takeWhile(Stream<T> 

stream, Predicate<T> predicate) {
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�$�Ƈ���takeWhiled²ǾÆ¿Stream9predicate¾ªǸ

?	�predicate¾ªîň�#�e�ŁĐǾ�$� ƶ5�»`ǿ

13.2 ��TforEach�(  

ź�ç@SpliteratorǾ�$*'4��ƇforEachd²
ç@�D�ƑŮǰƏǿ

        CustomSpliterator<T> customSpliterator = new 

CustomSpliterator<>(stream.spliterator(), predicate);

        return StreamSupport.stream(customSpliterator, 

false);

    }

    public static void main(String[] args) {

        Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5, 

6, 7, 8, 9, 10);

        List<Integer> result =

          takeWhile(ints, x -> x < 5 )

                        .collect(Collectors.toList());

        log.info(result.toString());

    }

}

[main] INFO com.flydean.CustomSpliteratorUsage - [1, 2, 

3, 4]

public class CustomForEach {

    public static class Breaker {

        private volatile boolean shouldBreak = false;

        public void stop() {

            shouldBreak = true;

        }

        boolean get() {

            return shouldBreak;

        }

    }

    public static <T> void forEach(Stream<T> stream, 

BiConsumer<T, Breaker> consumer) {

        Spliterator<T> spliterator = 

stream.spliterator();

        boolean hadNext = true;
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�v�Ǒ2�Ǿ�$�forEach�ƒ£���¯È�´Ǿ¶(Ǟŷ��¯È�´

İ��Ɯ¥£spliterator.tryAdvanced²Ǹ

� ¦"ç@ǿ

�v�$@��forEachd²ǾÃ¶(Ǟŷ¾ª
�ƎǞŷflagǾ�\Ĥ�break 
stream�ė�Ǹ

14. predicate chain�ç@  

Predicate���FunctionalInterfaceǾø��d²Ø�ƶ£��ęèǾǠ_
booleanżŞǸ¶Ô@�stream�filter�Ǿ�ĥ�Ɯîň(ǭ¾ªǸ

        Breaker breaker = new Breaker();

        while (hadNext && !breaker.get()) {

            hadNext = spliterator.tryAdvance(elem -> {

                consumer.accept(elem, breaker);

            });

        }

    }

}

@Slf4j

public class CustomForEachUsage {

    public static void main(String[] args) {

        Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5, 

6, 7, 8, 9, 10);

        List<Integer> result = new ArrayList<>();

        CustomForEach.forEach(ints, (elem, breaker) -> {

            if (elem >= 5 ) {

                breaker.stop();

            } else {

                result.add(elem);

            }

        });

        log.info(result.toString());

    }

}

    boolean test(T t);
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14.1 R�6�  

�$ĝ� �stream�filter�¦"ç@Predicateǿ

�v�Ǒ2-ſǦ�Ǿ�G���Ě�Ǹ

14.2 6�	�Filter  

]`�$	��Predicate¾ªǾŻ'4ç@��filter
¥l(ǭǿ

�v�Ǒ2�Ǿ�$ZǙ����filterǾ�filterZǙ����PredicateǸ

14.3 6�F.Predicate  

Predicate��Ƈ�ƶ£��ęèǾǠ_booleanłǾ;"]`	��ō¢¾ªǾ
�$'4��ÀÃ=��testd²ǿ

    @Test

    public void basicUsage(){

        List<String> 

stringList=Stream.of("a","b","c","d").filter(s -> 

s.startsWith("a")).collect(Collectors.toList());

        log.info("{}",stringList);

    }

    public void multipleFilters(){

        List<String> 

stringList=Stream.of("a","ab","aac","ad").filter(s -> 

s.startsWith("a"))

                .filter(s -> s.length()>1)

                .collect(Collectors.toList());

        log.info("{}",stringList);

    }

    @Test

    public void complexPredicate(){

        List<String> 

stringList=Stream.of("a","ab","aac","ad")

                .filter(s -> s.startsWith("a") && 

 s.length()>1)

                .collect(Collectors.toList());

        log.info("{}",stringList);

    }
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�v�Ǒ2�Ǿ�$�s.startsWith("a") &&  s.length()>1 z�test��OǸ

14.4 S.Predicate  

PredicateƂR���interfaceǾ��Ù	��Ũă�d²'4@
�O
Predicate[r�ƆÀƮzǸ

�]ǿPredicate.and(), Predicate.or(), 9 Predicate.negate()Ǹ

 v� B$�Ǒ2ǿ

�ƌ�Ǿ�$Ã�Ø�Ŵĥ�assign��predicateǾ?��îň
predicateÆÉ�lambda�ĤĢ�'4�T���predicateǸxW'4ħ@
andǾor9negateƮzǿ

@Test

    public void combiningPredicate(){

        Predicate<String> predicate1 = s -> 

s.startsWith("a");

        Predicate<String> predicate2 =  s -> s.length() 

> 1;

        List<String> stringList1 = 

Stream.of("a","ab","aac","ad")

                .filter(predicate1.and(predicate2))

                .collect(Collectors.toList());

        log.info("{}",stringList1);

        List<String> stringList2 = 

Stream.of("a","ab","aac","ad")

                .filter(predicate1.or(predicate2))

                .collect(Collectors.toList());

        log.info("{}",stringList2);

        List<String> stringList3 = 

Stream.of("a","ab","aac","ad")

                

.filter(predicate1.or(predicate2.negate()))

                .collect(Collectors.toList());

        log.info("{}",stringList3);

    }
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14.5 Predicate�P.[�  

]`�$	��PredicateŸÀǾ�$'4ç@reduced²
:�¥lÀÃå
Ăǿ

�v�Ǒ2�Ǿ�$ħ@reduced²Ǿ:ŸÀ��Predicate¥l�andƮzǸ

15. �ǎŉJŚ�stream  

�java�Ǿ�$'4�Þ��ŸÀÂĻ=�streamǾ;"�	�Aƫ Ǿ�]ō
¢ũƃ�Ǿ�$Ø�ǎĽ��è´ÁƊ�streamǾØ�¦"Ú�¹Ȁ

�G�$'4ǎŉ��JŚ�streamǾRCħ@limitd²
Ś�Ǡ_�èėǸ

15.1 R�6�  

ĝ���ç@Stream.iterate
śŉJŚStream�Ǒ2ǿ

List<String> stringList4 = 

Stream.of("a","ab","aac","ad")

                .filter(((Predicate<String>)a -> 

a.startsWith("a"))

                        .and(a -> a.length() > 1))

                .collect(Collectors.toList());

        log.info("{}",stringList4);

@Test

    public void combiningPredicateCollection(){

        List<Predicate<String>> allPredicates = new 

ArrayList<>();

        allPredicates.add(a -> a.startsWith("a"));

        allPredicates.add(a -> a.length() > 1);

        List<String> stringList = 

Stream.of("a","ab","aac","ad")

                .filter(allPredicates.stream().reduce(x-

>true, Predicate::and))

                .collect(Collectors.toList());

        log.info("{}",stringList);

    }
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�v�Ǒ2�Ǿ�$¶(ħ@Stream.iterated²Ǿśŉ���0Ǿ1Ǿ2Ǿ3Ǿ
4....�JŚstreamǸ

RCħ@limit(10)
� ���{10�Ǹ3Cħ@collectd²��ÂĻ=���
ŸÀǸ

� ƶ5»`ǿ

15.2 ��TQN  

]`�$�ƶ5��ƇżŞ�ŸÀǾ×¦"Ú�¹Ȁ

ĔĝǾ�$�Ƈ����ƇżŞǿ

RCĕ@Stream.generate�)=Ɓ
śŉ����ƇżŞǿ

    @Test

    public void infiniteStream(){

        Stream<Integer> infiniteStream = 

Stream.iterate(0, i -> i + 1);

        List<Integer> collect = infiniteStream

                .limit(10)

                .collect(Collectors.toList());

        log.info("{}",collect);

    }

INFO com.flydean.InfiniteStreamUsage - [0, 1, 2, 3, 4, 

5, 6, 7, 8, 9]

@Data

@AllArgsConstructor

public class IntegerWrapper {

    private Integer integer;

}

    public static IntegerWrapper generateCustType(){

        return new IntegerWrapper(new 

Random().nextInt(100));

    }

    @Test

    public void infiniteCustType(){

        Supplier<IntegerWrapper> randomCustTypeSupplier 

= InfiniteStreamUsage::generateCustType;
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� ƶ5»`ǿ

16. ��ƇparallelStream�thread pool  

[{�$Ě�parallelStream�Ħƕç@��ForkJoinPool
êČýŊ�ǾŨă
Aƫ ForkJoinPool�b��Ú�Ɓśŉ��ĘŏǾparallelStream]`.	Þ
�Ĝn�Aƫ Ǿ��ç@��škĘŏǛ
êČýŊǸ

;"�Þ��Aƫ Ǿ�$�ç@��Ƈ�ForkJoinPool×¦"Ú�¹Ȁ

16.1 *2[�  

Ĺ]�$�T���1�1000��²Ǿ�$'4@Ãlstream�WTǿ

        Stream<IntegerWrapper> infiniteStreamOfCustType 

= Stream.generate(randomCustTypeSupplier);

        List<IntegerWrapper> collect = 

infiniteStreamOfCustType

                .skip(10)

                .limit(10)

                .collect(Collectors.toList());

        log.info("{}",collect);

    }

INFO com.flydean.InfiniteStreamUsage - 

[IntegerWrapper(integer=46), IntegerWrapper(integer=42), 

IntegerWrapper(integer=67), IntegerWrapper(integer=11), 

IntegerWrapper(integer=14), IntegerWrapper(integer=80), 

IntegerWrapper(integer=15), IntegerWrapper(integer=19), 

IntegerWrapper(integer=72), IntegerWrapper(integer=41)]

List<Integer> integerList= 

IntStream.range(1,1000).boxed().collect(Collectors.toLis

t());

        ForkJoinPool customThreadPool = new 

ForkJoinPool(4);

        Integer total= 

integerList.parallelStream().reduce(0, Integer::sum);

        log.info("{}",total);

程序那些事：www.flydean.com

公众号:程序那些事  懂技术更懂你！

www
.flyd

ean
.com



ƶ5»`ǿ

16.2 6���TForkJoinPool  

�v�Ǒ2ç@�šk�thread poolǸ �$� ¦"ç@��Ƈ�thread pool

êČÃlstreamǿ

�v�Ǒ2�Ǿ�$�Ƈ���4�Ęŏ�ForkJoinPoolǾÃç@Ù
êČ��
�parallelStreamǸ

ƶ5»`ǿ

]`��ç@�š�ĘŏǛǾŻ'4ç@��Ƈ�ForkJoinPool
êČǸ

17. ¬»  

spş�ƿǗ�Stream9lambda�ĤĢ�ç@ǾǨƹ�Stream9lambda�ĤĢ
�ò�,�ţþǾġ¼�6�ķw�Ǹ

sp�øĄhttps://github.com/ddean2009/learn-java-streams/
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INFO com.flydean.CustThreadPool - 499500

List<Integer> integerList= 

IntStream.range(1,1000).boxed().collect(Collectors.toLis

t());

ForkJoinPool customThreadPool = new ForkJoinPool(4);

        Integer actualTotal = customThreadPool.submit(

                () -> 

integerList.parallelStream().reduce(0, 

Integer::sum)).get();

        log.info("{}",actualTotal);

INFO com.flydean.CustThreadPool - 499500
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