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�)� IDEA�	
��
��

• 2 27, 2009 �� 3 30, 2009�������
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��������	 
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• 2011 OSCON�&)*�+,-
3



Proposals per day

�� : http://www.oracle.com/us/technologies/java/project-coin-428201.pdf
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��� Proposal

• http://wikis.sun.com/display/ProjectCoin/20
09ProposalsTOC?focusedCommentId=18
3894025#comment-183894025
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Reference
• ��� ���

– http://blogs.oracle.com/main/tags/projectcoin
– ������ Darcy���	

http://blogs.oracle.com/darcy
• ��	 
��

– http://mail.openjdk.java.net/mailman/listinfo/coin-dev– http://mail.openjdk.java.net/mailman/listinfo/coin-dev
• 
�

– http://wikis.sun.com/display/ProjectCoin/Home
• Draft (��)

– JSR 334: “Small Enhancements to the 
Java™Programming Language”
http://www.jcp.org/en/jsr/detail?id=334
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JDK7 ��
• Strings in switch 
• Binary Integer
• Underscore Characters in Numeric Literals
• Improved Type Inference for Generic Instance 

Creation (diamond) Creation (diamond) 
• Using Non-Reifiable Parameters with Varargs

Methods
(Simplified Varargs Method Invocation)

• Multi-catch and more precise rethrow
• Automatic Resource Management (try-with-

resources)
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�� �	

• Multiple line : “””
• For-each
• List, map�����
• String � if Null 	
��
�	�• String � if Null 	
��
�	�
• ��
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JSR 334-Project Coin
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Strings in switch 
public class Test {

public static void main(String[] args) {
String str = "surname";
switch (str) {
case "name":

System.out.println("name");
break;

case "surname":�� case "surname":
System.out.println("surname");
break;

case "forename":
System.out.println("forname");
break;

}
}

}

surname

��

��
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Strings in switch 

• String ��� null��?

String str = null;
switch (str) {

– Eclipse����������	
��

Warning ���

Exception in thread "main" java.lang.NullPointerException
at Test.main(Test.java:5)
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Binary Integer

int binVal = 0b11010; // binary, int 26
System.out.println(binVal);

byte nybbles = 0b00100101; // binary, int 37
System.out.println(nybbles);

26
37
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Underscore Characters in 
Numeric Literals

• ����� ‘_’���	�������
��.  !"#$�%��	
 ‘,’ �&'
(
)��*+,�-�	.&�
–���� long number = 1000000; // million–���� long number = 1000000; // million
– ‘_’ ��������	
�
long creditCardNumber = 1234_5678_9012_3456L;
long socialSecurityNumber = 999_99_9999L;
float pi = 3.14_15F;
long hexBytes = 0xFF_EC_DE_5E;
long hexWords = 0xCAFE_BABE;
long maxLong = 0x7fff_ffff_ffff_ffffL;
long bytes = 0b11010010_01101001_10010100_10010010;
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Underscore Characters in 
Numeric Literals

• ".��
– ‘_’ 
��������
����.

• 0b01010_ (X)
• _0b1111 (X)

– Decimal point(.) ��
�
 ���.– Decimal point(.) ��
�
 ���.
• float pi2 = 3._1415F; (X)
• float pi2 = 3_.1415F;  (X)

– 0x!"�#�$%&'
()*��
 ‘_’$+
,-���.
• byte x2 = _0b11; (X)
• int x1 = 0_x52; (X)
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Underscore Characters in 
Numeric Literals

• /��0
– F� L �
 floating, long ��� suffix ���
����	.
• float x2 = 0x11F_; (X)

–���
������ –���
������ 
• Int x = 0x_52 ; (X)
• �
 : float x2 = 0x11_F; (0)

• 12	���"3
• float x2 = 0x11_______________F;
• int x3 = 5_______2;
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• 14 Instance� Type� Compiler"56
786/
)� Inference(9:);<�

• = Type Inference for Generic Instance 
Creation> Compiler"567?@�9:Creation> Compiler"567?@�9:
AB. CDEFG�.3.

Map<String, List<String>> myMap = new HashMap<String, List<String>>(); 

Map<String, List<String>> myMap = new HashMap<>(); 

* Warning����	
�

‘<>’ � diamond 
�����.
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• HashMap<> ���HIJ?

– Unchecked conversion warning!

Map<String, List<String>> myMap = new HashMap(); Map<String, List<String>> myMap = new HashMap(); 
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• /��0

– Type inference!"!#$��%&'()
�*+,

–	
��
��-./0+,12

List<String> list = new ArrayList<>();
list.add("A");
list.addAll(new ArrayList<>()); // compile error

List<String> list = new ArrayList<>();
list.add("A");
List<? extends String> list2 = new ArrayList<>(); // List<String> ���� �
list.addAll(list2); // no compile error
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• KLMN�OP�J, $Q%R�ST�. 
UV4(� Type Inference".W%R
�X�-���Y

• Java MN�Z[J�\ Compiler% Type • Java MN�Z[J�\ Compiler% Type 
Inference �]�-PY�^_A`ab

�Y
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• ��� �� ��
class MyClass<X> {
<T> MyClass(T t) { }

}
..
public static void main(String[] args) {

– 
�� new MyClass<Integer>("")
 T� String, X

Integer� Type Inference���������

– ������
����� inference�
– ���
� !"#�$%, T
 String, X
 Integer�

inference �&
', <>()*�(+,) -�".�/0�
String 123 T�45676
89� !"#�:

public static void main(String[] args) {
new MyClass<Integer>(""); // no compile error
MyClass<Integer> myObject1 = new MyClass<>(""); // no compile error
MyClass<Integer> myObject2 = new <String> MyClass<>(""); // compiler error

}
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Improved Type Inference for 
Generic Instance Creation 

(diamond) 
• ��� Diamond�����	
��


– http://stuartmarks.wordpress.com/2011/01/24/where-
can-diamond-be-used/ 

– field or local variable initializer (61%)
• private static Map<ClassLoader, Map<List<String>, Object>> 

loaderToCache = new WeakHashMap<>();loaderToCache = new WeakHashMap<>();
– right-hand side of assignment statement (33%)

• List<Permission> perms;
perms = new ArrayList<>();

– method argument (4%)
• List<List<Attribute.Layout>> attrDefs = ...; 

attrDefs.set(i, new ArrayList<>(...));
– return statement (2%)

• public Enumeration<URL> getResources(String name) {
return new CompoundEnumeration<>(tmp); 

}
21



Using Non-Reifiable Parameters 
with Varargs Methods

• Type Erasure cd
–34!5�67, compiler�89:;�<=
�� type >�?@� generic AB!�C�
DEF2DEF2

–G�H7 type AB!IJKL	. (decompile
-B)�MN) %9� type OP! compile 7
Q��RS2

– Generic!TUV� Legacy codeW�XYZ
E[\D (binary compatibility)
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Using Non-Reifiable Parameters 
with Varargs Methods

• Reifiable type
– ��������� (�!)

http://java.sun.com/docs/books/jls/third_edition/html/ty
pesValues.html#112581

– �������������� !"#$���
(Types that are completely available at run time)(Types that are completely available at run time)

– String, Number
• Non-reifiable type

– Type erasure�%&'�����()*���
– A non-reifiable type is a type that is not completely 

available at runtime
– ArrayList<Number>, List<String>

• Non-Reifiable Parameters with Varargs Methods
– �����()*� Varargs��	�+,-.
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Using Non-Reifiable Parameters 
with Varargs Methods

• e+H�fg
– Unchecked warning
]>^7+,_U�, 

D
`ab ClassCastExceptionE+,

public static void main(String[] args) {
List l = new ArrayList<Number>();
List<String> ls = l;       // unchecked warning
l.add(0, new Integer(42)); // another unchecked warning
String s = ls.get(0);      // At runtime, ClassCastException��

}

Exception in thread "main" java.lang.ClassCastException: java.lang.Integer
cannot be cast to java.lang.String
at Test.main(Test.java:11)
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Using Non-Reifiable Parameters 
with Varargs Methods

• Decompile hEi (javac'jk#h
class)

public static void main(String[] args) {
List l = new ArrayList<Number>();
List<String> ls = l;       // unchecked warning

Heap 
pollution

List<String> ls = l;       // unchecked warning
l.add(0, new Integer(42)); // another unchecked warning
String s = ls.get(0);      // At runtime, ClassCastException��

}

public static void main(String[] args) {
List l = new ArrayList();
List ls = l;
l.add(0, new Integer(42));
String s = (String)ls.get(0);

}

��

����

Integer� �� String� classcasting��� Exception ��

Type Erasure����
Non-reifiable Type���
Reifiable type� !"
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Using Non-Reifiable Parameters 
with Varargs Methods

• Non-Reifiable Parameter with varargs
method l?
– void faultyMethod(List<String>... List)

Warning - Type safety: Potential heap Warning - Type safety: Potential heap 
pollution via varargs parameter list 

– Type Safety ]>^ warning
+,cd, %&
e�f���#g

– List<String> >h?@!ij-k Runtimel
� List^m
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Using Non-Reifiable Parameters 
with Varargs Methods

class ArrayBuilder {
public static <T> void addToList(List<T> listArg, T... elements) {

for (T x : elements) {
listArg.add(x);

}
}

public static void faultyMethod(List<String>... list) {public static void faultyMethod(List<String>... list) {
Object[] objectArray = list;
objectArray[0] = Arrays.asList(new Integer(42));   // ClassCastException
String str = list[0].get(0);

}
}

public class Test {
public static void main(String[] args) {

List<String> stringListA = new ArrayList<String>();
ArrayBuilder.addToList(stringListA, "Seven", "Eight", "Nine");
ArrayBuilder.faultyMethod(Arrays.asList("Hello!"), Arrays.asList("World!"));

}
}

Exception in thread "main" java.lang.ClassCastException: java.lang.Integer cannot be cast to 
java.lang.String
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Using Non-Reifiable Parameters 
with Varargs Methods

• JDK 5,6 %7
jk#m

ArrayBuilder.addToList()"nopq%7
ZWarning r^. sM�%7
Warning 
r^	�-Yr^	�-Y

• JDK7�\
nopq, sMpqtu
Warning�r^. sMpvwi%
@SafeVarargs Annotation���	�n
opq%7
Warning r^H� 28



Using Non-Reifiable Parameters 
with Varargs Methods

• XA�w�
– ClassCastExceptionbnoT)Jp��

,q�f��
.
(Potential Vulnerabilities)(Potential Vulnerabilities)

– JDK7���rstuQ��k WarningEv
7-�wxB�ycMc���?

29



Using Non-Reifiable Parameters 
with Varargs Methods

class ArrayBuilder {
@SafeVarargs // Warning �� ��

public static <T> void addToList(List<T> listArg, T... elements) {
for (T x : elements) {

listArg.add(x);
}

}

@SafeVarargs // Warning �� ��@SafeVarargs // Warning �� ��
public static void faultyMethod(List<String>... list) {

Object[] objectArray = list;
objectArray[0] = Arrays.asList(new Integer(42));   // ClassCastException
String str = list[0].get(0);

}
}

public class Test {
public static void main(String[] args) {

List<String> stringListA = new ArrayList<String>();
ArrayBuilder.addToList(stringListA, "Seven", "Eight", "Nine");
ArrayBuilder.faultyMethod(Arrays.asList("Hello!"), Arrays.asList("World!"));

// Warning �� ��
}

}
30



Using Non-Reifiable Parameters 
with Varargs Methods

• JDK7 compiler���������	��
Warning����!!

class ArrayBuilder {
@SafeVarargs

public static <T> void addToList(List<T> listArg, T... elements) {
for (T x : elements) {

listArg.add(x);listArg.add(x);
}

}

@SafeVarargs
public static void faultyMethod(List<String>... list) {

Object[] objectArray = list;
objectArray[0] = Arrays.asList(new Integer(42));   // ClassCastException
String str = list[0].get(0);

}
}

Test.java:15: warning: [varargs] Varargs method could cause heap pollution from
non-reifiable varargs parameter list

Object[] objectArray = list; 31



Using Non-Reifiable Parameters 
with Varargs Methods

• #xvwi%7K��
– @SuppressWarnings({"unchecked", 

"varargs"}) 

• Static (or final) & varargs & ^y�6zv• Static (or final) & varargs & ^y�6zv
wi
– @SafeVarargs

* STS 2.7& Eclipse jdk7 compiler plugin(beta)
������� ��	
��

warning
����, Oracle Jdk7 compiler� ��	�warning ��	
�� 32



Using Non-Reifiable Parameters 
with Varargs Methods

• jdk 7 compiler ��

C:\test\src>"c:\Program Files\Java\jdk1.7.0\bin\javac.exe" -Xlint Test.java
Test.java:7: warning: [unchecked] Possible heap pollution from parameterized vararg type TTest.java:7: warning: [unchecked] Possible heap pollution from parameterized vararg type T

public static <T> void addToList(List<T> listArg, T... elements) {
^

where T is a type-variable:
T extends Object declared in method <T>addToList(List<T>,T...)

1 warning

C:\test\src>"c:\Program Files\Java\jdk1.7.0\bin\javac.exe" -Xlint:varargs
Test.java
Note: Test.java uses unchecked or unsafe operations.
Note: Recompile with -Xlint:unchecked for details.
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Using Non-Reifiable Parameters 
with Varargs Methods

• JDK7 ��� �� (4��)

// JDK7� java.util.Arrays� asList(T… A) ���

@SafeVarargs
public static <T> List<T> asList(T... a) {
return new ArrayList<>(a);

<T> List<T> Arrays.asList(T... a)
<T> booleanCollections.addAll(Collection<? super 
T> c, T... elements)
<E extends Enum<E>> EnumSet<E> 
EnumSet.of(E first,E... rest)
void javax.swing.SwingWorker.publish(V... chunks)

return new ArrayList<>(a);
}
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Multi-catch and more precise 
rethrow

• Multi-catch 
– ��� Exception Handler� ���� Exception� ���	
�
– Catch �
�� ‘|’ ��������� Exception �����, rethrow� ��
– ��-��������� ��

class Throw {class Throw {
public static void throwIOE() throws IOException {

throw new IOException("test");
}

public static void throwSQE() throws SQLException {
throw new SQLException("test");

}
}

public class Test {
public static void main(String[] args) {

try {
Throw.throwIOE();
Throw.throwSQE();

} catch (IOException | SQLException e) {
System.err.println(e);

throw e; // ��
}

}
}
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Multi-catch and more precise 
rethrow

try {
Throw.throwIOE();
Throw.throwSQE();

} catch (IOException | SQLException e) {
System.err.println(e);

}
JDK7

36

}

try
{

Throw.throwIOE();
Throw.throwSQE();

}
catch(Exception e)
{

System.err.println(e);
}

����



Multi-catch and more precise 
rethrow

• Multi-catch��� ��-�� �	
 Exception ��
 Errror!

class ParentException extends Exception {}
class ChildException extends ParentException {}

class Throw {
public static void throwIOE() throws ParentException {

throw new ParentException();
}

• ��#$
– Catch(Exception e) 
– Parent Exception� ��

}

}
public static void throwSQE() throws ChildException {

throw new ChildException();
}

}

public class Test {
public static void main(String[] args) {

try {
Throw.throwIOE();
Throw.throwSQE();

} catch (ParentException | ChildException e) {
System.err.println(e);

}
}

}

error: Alternatives in a multi-catch statement cannot be 
related by subclassing

} catch (ParentException | ChildException e) {
^

Alternative ChildException is a subclass of alternative 
ParentException
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Multi-catch and more precise 
rethrow

• catch {%7 exception� throwIJ, v
wi%74�	
?@�|4	<, }g
Exception�?@�~��"3	K.

• jk#m"��Ei���	�-Y• jk#m"��Ei���	�-Y

38

class ExceptionB extends Exception{}

public static void testReThrow() throws ExceptionB {
…
} catch (final Exception ex) {  // Throwable � �	 ��

throw ex; 
}

}



Multi-catch and more precise 
rethrow

• .��jk#G���;	&n�
(binary compatibility)�,�-Y

39

c:\test>"c:\Program Files\Java\jdk1.7.0\bin\javac.exe" -source 1.6 Test.java

warning: [options] bootstrap class path not set in conjunction with -source 1.6
Test.java:23: error: unreported exception Throwable; must be caught or declared
to be thrown

throw ex;
^

1 error
1 warning



Multi-catch and more precise 
rethrow

• JDK7������� !"#$%&�'
• (�)*

– �� ���� ���	
, �� 
�� �� ��
class ExceptionA extends Exception{}

40

class ExceptionA extends Exception{}
class ExceptionB extends Exception{}

classA {
public static void throwExceptionA() throws ExceptionA {}
public static void throwExceptionB() throws ExceptionB {}
public static void testReThrow() throws ExceptionB {

try {
throwExceptionA();
throwExceptionB();

} catch (final ExceptionA exa) {
//...

} catch (final Exception ex) {
throw ex; 

}
}

}



Multi-catch and more precise 
rethrow

class ExceptionA extends Exception {};
class ExceptionB extends Exception {};
class A {

public static void testReThrow() throws ExceptionB {
final int a = 0;
try {

if (a == 0) {
throw new ExceptionA();

}
if (a == 1) {

JDK6
�� compile failed
- throws Exception
� ��
- throw�� Exception ��!

JDK7
�� compile OK
- �� Exception� ����
Instance���� ExceptionB

if (a == 1) {
throw new ExceptionB();

}
} catch (final ExceptionA exa) {

System.out.println("ExceptionA was caught");
} catch (final Exception ex) {

System.out.println(ex.getClass()
+ " was thrown, caught and rethrown");
throw ex;

}
}

}
…
try {

A.testReThrow();
} catch (ExceptionB e) {

e.printStackTrace();
}

<��>
ExceptionA was caught 41



try-with-resources
• Resource ?

– Java ��������	
� close�
���(object)
– �� resource������, ���, ���, ��, � , !"#
#�$�%, &'�( DB)*+,�, ���, ��, !"-.�
�

• Try with resources ?
– Resource/0�1 close �1��&2�34567-89
1�
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try-with-resources

static String readFirstLineFromFileWithFinallyBlock(String path) throws 
IOException {
BufferedReader br = new BufferedReader(new FileReader(path));
try {
return br.readLine();

} finally {

JDK6

static String readFirstLineFromFile(String path) throws IOException {
try (BufferedReader br = new BufferedReader(new FileReader(path))) {
return br.readLine();

}
}

} finally {
if (br != null) br.close();

}
}

JDK7

try %&'()*+ ,-
./0, BufferedReader�
1� close 23��45
6
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try-with-resources
• Try with resource �� (java7 language spec 14.20.3)

TryWithResourcesStatement:
try ResourceSpecification

Block 
Catches opt 
Finally optFinally opt

ResourceSpecification:
( Resources ;opt )

Resources:
Resource
Resource ; Resources

Resource:
VariableModifiersopt Type VariableDeclaratorId = Expression

44



try-with-resources

• �}>�)> JDK7 jk#m���!!!
static String readFirstLineFromFile(String path) throws IOException {
try (BufferedReader br = new BufferedReader(new FileReader(path))) {
return br.readLine();

}
��

}

Throwable throwable = null;
Object obj = null;
try {

BufferedReader br = new BufferedReader(new 
FileReader("aa"));

try {
br.readLine();

}
catch(Throwable throwable) {
if(br != null)  br.close();

throw throwable;
}

if(br != null)  br.close();
}

catch(Throwable throwable1) {
if(throwable == null)

throwable = throwable1;
else 

if(throwable != throwable1)
throwable.addSuppressed(throwable1);
throw throwable;

}

�����7*, JDK6���89:
;':<=�.

����
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try-with-resources

• Try
6U���%7����?
–��. Resource� java.lang.AutoCloseable�
����	
���
��.

• java.lang.AutoCloseable ?• java.lang.AutoCloseable ?
–��
����� close��
����

public interface AutoCloseable {
void close() throws Exception;

}

46



try-with-resources

• Suppressed Exception
–��(��) !"#$%�&'(�%)

exception *�+,�-.
• ��, BufferReader.readline()• ��, BufferReader.readline()
• �� ��, Close()

–�/�01234�56 (778?)

<Exception ��>
MyException: Exception in work()
at AutoClose.work(Test.java:57)
at Test.main(Test.java:40)
Suppressed: java.lang.RuntimeException: Exception in close()

at AutoClose.close(Test.java:52)
at Test.main(Test.java:41)
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try-with-resources
public class AutoClose implements AutoCloseable {

@Override
public void close() {

System.out.println(">>> close()");
throw new RuntimeException("Exception in close()");

}
public void work() throws MyException {

System.out.println(">>> work()");
throw new MyException("Exception in work()");

}}
public static void main(String[] args) throws Exception {

try (AutoClose autoClose = new AutoClose()) {
autoClose.work();

} catch (MyException e) {
e.printStackTrace();

}
}

}

class MyException extends Exception {
public MyException() {

super();
}
public MyException(String message) {

super(message);
}

}

<Exception ��>
MyException: Exception in work()
at AutoClose.work(Test.java:57)
at Test.main(Test.java:40)
Suppressed: java.lang.RuntimeException: Exception in close()

at AutoClose.close(Test.java:52)
at Test.main(Test.java:41) 48



try-with-resources

• Suppressed Exception
– java.lang.Throwable9&�%:;<=>

49



To be continued #3To be continued #3
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