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Java SE 7 � ��� �
• http://download.oracle.com/javase/7/docs/tec

hnotes/guides/io/enhancements.html#7
• http://java.sun.com/developer/technicalArticle

s/javase/nio/s/javase/nio/
• http://www.oracle.com/us/technologies/java/fil

e-system-api-428204.pdf
• File i/o�� ���� �� �	 
�

java.nio.file ��
,
java.nio.file.attribute ��
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Specification

• JSR 203
– http://jcp.org/en/jsr/detail?id=203

5



��
• ��� API�����	
��
�
• Java.io.File��

– ��������� fail����� exception ��
boolean�� return!�"#$. %&'()*�+,
-�./0 (File� public boolean delete���)

– Symbolic link, permission, attribute, �123�4'5(
6

– Symbolic link, permission, attribute, �123�4'5(
6

– 789�6:;<�=/0. Last modified time >� file
� type �? @�A�3��BCD� method(��
E

– renameTo() ���F&'G)�HI0
• ������	
���
�������
• ������������� !"�#$%

– JCK�� java.io.File9 deprecatedL�9H+M0
(!N�O�)
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�	
• Oracle jdk�����	
��
���
����!!! (�� oracle jdk!)
– Api���������	
–
� oracle jdk7 api����
�����–
� oracle jdk7 api����
�����
�������	

• Oracle Java Tutorial ��������
� (2011.7.20��)
– Path� Files API ..
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Concept

• Path
–�������� ��

• Files
–��!"#$%�&' static ()*�+–��!"#$%�&' static ()*�+

• FileSystem
–������&' handle 

• FileStore
–,-, ./������&'�$%�01
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Path � File ���
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File(java6
�)-> Path(java7)

java.io.File file = new java.io.File("c:\\test\\1.png"); 
if (!file.delete()){

System.out.println("???");
}

Java6 ��
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Path path = Paths.get("C:\\test\\.\\1"); 

try {      
path.delete();    

} catch (IOException e) {
//log.error(e, e);

}

Java7

Path : String, URI, java.io.File������
File.toPath() : File-> Path
Path.toFile() : Path -> File



New API

• Java.nio.file
• Java.nio.attribute
• Java.nio.file.spi
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Path
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Symbolic link

-Symbolic link : reference� �������
-Original file : /home/logfile
-Target file : dir/logs/HomeLogFile
-Resolving a link : symbolic link��	
��
�� (logfile� dir/log/HomeLogFile���)



Path

Path path = Paths.get("C:\\test\\1"); 
System.out.format("toString: %s%n", path.toString());
System.out.format("getFileName: %s%n", path.getFileName());
System.out.format("getName(0): %s%n", path.getName(0));
System.out.format("getNameCount: %d%n", path.getNameCount());
System.out.format("subpath(0,2): %s%n", path.subpath(0,2));
System.out.format("getParent: %s%n", path.getParent());
System.out.format("getRoot: %s%n", path.getRoot());
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System.out.format("getRoot: %s%n", path.getRoot());
System.out.format("getFileSystem : %s%n", path.getFileSystem());
System.out.format("getFileSystem : %s%n", path.isAbsolute());
System.out.format("%s%n", path.toUri());

toString: C:\test\1
getFileName: 1
getName(0): test
getNameCount: 2
subpath(0,2): test\1
getParent: C:\test
getRoot: C:\
getFileSystem : sun.nio.fs.WindowsFileSystem@cf829d
getFileSystem : true
file:///C:/test/1/

��



Files
Methods Comment

size(Path) Returns the size of the specified file in bytes.

isDirectory(Path, LinkOption)
Returns true if the specified Path locates a file that is a direct
ory.

isRegularFile(Path, LinkOption...)
Returns true if the specified Path locates a file that is a regul
ar file.

isSymbolicLink(Path)
Returns true if the specified Path locates a file that is a symb
olic link.
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isHidden(Path)
Returns true if the specified Path locates a file that is conside
red hidden by the file system.

getLastModifiedTime(Path, LinkOption...)
setLastModifiedTime(Path, FileTime)

Returns or sets the specified file's last modified time.

getOwner(Path, LinkOption...)
setOwner(Path, UserPrincipal)

Returns or sets the owner of the file.

getPosixFilePermissions(Path, LinkOption...)
setPosixFilePermissions(Path, Set<PosixFilePermission>)

Returns or sets a file's POSIX file permissions. 

getAttribute(Path, String, LinkOption...)
setAttribute(Path, String, Object, LinkOption...)

Returns or sets the value of a file attribute



�
 ��
• Path : ��� !"#$%&
• Paths : Path'()*+
• Files : ��,$ (-., �/, 0�11)
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java.nio.file.Path
Path path = Paths.get("C:\\test\\.\\1"); 
System.out.format("normalize: %s%n", path.normalize()); getFileSystem : C:\test\1

Path p1 = Paths.get("C:\\home\\joe\\foo");    
System.out.format("%s%n", p1.resolve("bar")); C:\home\joe\foo\bar
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Path p1 = Paths.get("file1");
Path p2 = Paths.get("file2");

Path p1_to_p2 = p1.relativize(p2);
Path p2_to_p1 = p2.relativize(p1); 

System.out.format("%s%n", p1_to_p2); 
System.out.format("%s%n", p2_to_p1); 

..\file2

..\file1

file1 file2

dir



try-with-resources
Path file = Paths.get("c:\\test\\1.txt");
Charset charset = Charset.forName("UTF8");
String s = "
�������";
try (BufferedWriter writer = Files.newBufferedWriter(file, charset)) {

writer.write(s, 0, s.length());
} catch (IOException x) {

System.err.format("IOException: %s%n", x);System.err.format("IOException: %s%n", x);
}

17
BufferedWriter

AutoClosable

��



Files.move

// file move
Path source = Paths.get("c:\\test\\1.txt");
Path target = Paths.get("c:\\test\\2.txt");
Files.move(source, target, REPLACE_EXISTING, ATOMIC_MOVE);

public static Path move(Path source, Path target, CopyOption... options)

• Copy�23
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public static Path move(Path source, Path target, CopyOption... options)

Atomic operation���



Files.delete

Path path = Paths.get("c:\\test\\21.txt");
try {

Files.delete(path);
} catch (NoSuchFileException x) {

System.err.format("%s: no such file or directory%n", path);
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System.err.format("%s: no such file or directory%n", path);
} catch (DirectoryNotEmptyException x) {

System.err.format("%s not empty%n", path);
} catch (IOException x) {

//File permission problems are caught here.
System.err.println(x);

}

static boolean deleteIfExists(Path path)

‘���������’  !
"#$



Method Chaining

// like String Buffer append method
StringBuffer sb = new StringBuffer();
sb.append("Hello ")
.append("  ")
.append("! Welcome!");

String value = Charset.defaultCharset()
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String value = Charset.defaultCharset()
.decode(buf)

.toString();

Path file = Paths.get("c:\\test\\1.txt");
UserPrincipal group = file.getFileSystem()

.getUserPrincipalLookupService()

.lookupPrincipalByName("me");



Glob

• Glob?
– ��� pattern matching ��
– ��

• http://openjdk.java.net/projects/nio/javadoc/java/nio/file/FileSy
stem.html#getPathMatcher(java.lang.String)

• *.java -> *.java• *.java -> *.java
• *.{java,class} -> *.java, *.class
• C:\\* -> c:\ ����� �� �	 
��
• /home/**
• Test.? -> Test.a, Test.b
• [a-z]
• *[0-9]*

– ��	 Apache ORO(http://jakarta.apache.org/oro/)	

 text ��
 ��
 Perl5, AWK, glob �
 ����
(2010� 9� retired�)
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Glob

Path file1 = Paths.get("Test1.java");
Path file2 = Paths.get("Test2.text");

PathMatcher matcher = 
FileSystems.getDefault().getPathMatcher("glob:*.{java,class}");
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System.out.println(file1.toString() + " : " + matcher.matches(file1));
System.out.println(file2.toString() + " : " +matcher.matches(file2));

Test1.java : true
Test2.text : false

��

FileSystems.getDefault().getPathMatcher(“regex:…..”);

%#&� regular expression'�(�)�&�



Checking File Accessibility

Path file = Paths.get("c:\\test\\2.txt");
boolean isRegularExecutableFile = Files.isRegularFile(file) &

Files.isReadable(file) &	
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Files.isReadable(file) &
Files.isExecutable(file);

System.out.print(isRegularExecutableFile);

true��



Checking Same File

Path p1 = Paths.get("c:\\test\\2.txt");
Path p2 = Paths.get("c:\\test\\a.class");

if (Files.isSameFile(p1, p2)) {
System.out.print("same");
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System.out.print("same");
} else {

System.out.print("not same");
}

not same��



Attributes

Path file = ...;

// modified time *+
Files.setLastModifiedTime(file, ft);
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Files.setLastModifiedTime(file, ft);

// set attribute (View�,:���,), �-.�/�� “basic”012
Files.setAttribute(file, "dos:hidden", true);

// read attribute
DosFileAttributes attr = Files.readAttributes(file, DosFileAttributes.class);
System.out.println("isReadOnly is " + attr.isReadOnly());



Attributes

• 4���567�89 Attribute:��
(;, Posix)

PosixFileAttributes attrs = Files.readAttributes(path, PosixFileAttributes.class);
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PosixFileAttributes attrs = Files.readAttributes(path, PosixFileAttributes.class);

UserPrincipal owner = attrs.owner();
UserPrincipal group = attrs.group();
Set<PosixFilePermission> perms = attrs.permissions();

Files.createFile(newPath,
PosixFilePermissions.asFileAttribute(perms));



User Defined Attributes

• NTFS Alternative Data Stream, EXT3, ZFS
<=�.�%>��?0�9��56
7:@A
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Path file = ...;
UserDefinedFileAttributeView view = 

Files.getFileAttributeView(file, UserDefinedFileAttributeView.class);
view.write("user.mimetype", Charset.defaultCharset().encode("text/html");



ContentType

Path dir = Paths.get("c:\\test\\2.JPG");
String type = Files.probeContentType(dir);
System.out.format("'%s' filetype.%n", type);	
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System.out.format("'%s' filetype.%n", type);
// custom345�6��%7��8
// java.nio.file.spi.FileTypeDetector��

	


�� 'image/jpeg' filetype.



Default File System
& Path ���

PathMatcher matcher = 
FileSystems.getDefault().getPathMatcher("glob:*.*");
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String separator = File.separator; (posix : /, window : \)
String separator = FileSystems.getDefault().getSeparator();

	




FileStore

Path path = Paths.get("c:\\test");
FileStore store = Files.getFileStore(path);

long total = store.getTotalSpace() / (1024 * 1024);
long used = (store.getTotalSpace() - store.getUnallocatedSpace()) / 
(1024 * 1024);
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(1024 * 1024);
long avail = store.getUsableSpace() / (1024 * 1024);

System.out.println("total (mb): " + total);
System.out.println("used (mb): " + used);
System.out.println("avail (mb): " + avail);

�� total (mb): 76316
used (mb): 52939
avail (mb): 23377



FileSystem

• �� OS������	 FileSystem
�/
�
����
– ����� FileSystem
– Desktop FileSystem
– Hadoop FileSystem– Hadoop FileSystem

• java.nio.file.spi� FileSystemProvider
abstract ����
� (Factory)

31

FileSystem fs = FilesSystems.getDefault();

class CustomFileSystem extends FileSystem {
..
}



NIO.2 filesystem provider for 
zip/jar archives

• Demo
– C:\Program Files\Java\jdk1.7.0\demo\nio\zipfs

• ZipFileSystem(src.zip����)� Zip�	 Jar 
��� java.nio.file.FileSystem�� ���

32

Path jarfile = Paths.get("foo.jar");   
FileSystem fs = FileSystems.newFileSystem(jarfile, null);
Path mf = fs.getPath("/META-INF/MANIFEST.MF");   
InputStream in = mf.newInputStream();



Details of reading, writing, 
creating, and opening files

33



Commonly Used Methods 
for Small Files

//write
Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";  
byte[] b = s.getBytes(); 
Files.write(file, b);
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Files.write(file, b);

//read
byte[] fileArray;
fileArray = Files.readAllBytes(file);
System.out.print(new String(fileArray));

�� DEADBEEF



Buffered I/O Methods 
for Text Files

Path file = Paths.get("c:\\test\\created.txt");Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";  
Charset charset = Charset.forName("UTF-8");
//write
try (BufferedWriter writer = Files.newBufferedWriter(file, charset)) {

writer.write(s, 0, s.length());
} catch (IOException x) {

System.err.format("IOException: %s%n", x);
}
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}

}
//read
try (BufferedReader reader = Files.newBufferedReader(file, charset)) {

String line = null;
while ((line = reader.readLine()) != null) {

System.out.println(line);
}

} catch (IOException x) {
System.err.format("IOException: %s%n", x);

}

�� DEADBEEF



Methods for buffered Streams
import static java.nio.file.StandardOpenOption.*;
Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";
byte data[] = s.getBytes();
//write
try (OutputStream out = new BufferedOutputStream(

Files.newOutputStream(file, CREATE, CREATE_NEW))) {
out.write(data, 0, data.length);

} catch (IOException x) {
System.err.println(x);

}
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}
//read
try (InputStream in = Files.newInputStream(file);

BufferedReader reader = new BufferedReader(new InputStreamReader(in))) {
String line = null;
while ((line = reader.readLine()) != null) {

System.out.println(line);
}

} catch (IOException x) {
System.err.println(x);

}

�� DEADBEEF



Methods for Channels 
and ByteBuffers

import static java.nio.file.StandardOpenOption.*;import static java.nio.file.StandardOpenOption.*;

Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";
//write
Set<StandardOpenOption> options = new HashSet<StandardOpenOption>();
options.add(APPEND);
options.add(CREATE);
byte data[] = s.getBytes();
ByteBuffer bb = ByteBuffer.wrap(data);
try (SeekableByteChannel sbc = Files.newByteChannel(file, options)) {

sbc.write(bb);
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}

sbc.write(bb);
} catch (IOException x) {

System.out.println("exception thrown: " + x);
}
//read
try (SeekableByteChannel sbc = Files.newByteChannel(file)) {

ByteBuffer buf = ByteBuffer.allocate(10);
String encoding = System.getProperty("file.encoding");
while (sbc.read(buf) > 0) {

buf.rewind();
System.out.print(Charset.forName(encoding).decode(buf));
buf.flip();

}
} catch (IOException x) {

System.out.println("caught exception: " + x);
}

��
DEADBEE
F



Methods for File Channel
Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";
byte data[] = s.getBytes();
ByteBuffer buffer = ByteBuffer.wrap(data);
//write
try (AsynchronousFileChannel fileChannel = 

AsynchronousFileChannel.open(file, StandardOpenOption.CREATE,
StandardOpenOption.TRUNCATE_EXISTING,
StandardOpenOption.WRITE)) {

fileChannel.write(buffer, 0);
fileChannel.close();

} catch (IOException e) {
System.out.println("exception thrown: " + e);	
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}
//read
try (AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(file)) {

ByteBuffer buf = ByteBuffer.allocate(100);
java.util.concurrent.Future<Integer> pendingResult = fileChannel.read(buf, 0);
pendingResult.get();
buf.rewind();
if (pendingResult.isDone()) {

byte[] bytes = new byte[buf.position()];
buf.get(bytes);
String encoding = System.getProperty("file.encoding");
System.out.print(Charset.forName(encoding).decode(buf));

}
} catch (IOException e) {

System.out.println("exception thrown: " + e);
}

��
DEADBEE
F



Methods for Creating Regular 
and Temporary Files

try {
Path tempFile = Files.createTempFile(null, ".temp");
System.out.format("The temporary file has been created: %s%n", 

tempFile);
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tempFile);
} catch (IOException x) {

System.err.format("IOException: %s%n", x);
}

�� The temporary file has been created: 
C:\Users\knight\AppData\Local\Temp\6479267834592362734.temp



��
Path newLink = ...; 
Path target = ...; 

// 9:;<=>?%
Files.createSymbolicLink(newLink, target);

40

// detecting
boolean isSymbolicLink = Files.isSymbolicLink(newLink);

// @��A%
System.out.format("Target of link '%s' is '%s'%n", link, 
Files.readSymbolicLink(newLink));

// �
<=>?%
Files.createLink(newLink, existingFile);



��	
 ���
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Getting Root Directories

Iterable<Path> dirs = FileSystems.getDefault().getRootDirectories();
for (Path name: dirs) {

System.err.println(name);
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}

��
C:\
D:\
E:\
F:\



Getting Root Directories
// create & delete
Files.createDirectories(Paths.get("c:\\test\\test"));
Files.delete(Paths.get("c:\\test\\test"));

// list
Path dir = Paths.get("c:\\test\\dir");
try (DirectoryStream<Path> stream = Files.newDirectoryStream(dir)) {

for (Path file: stream) {
System.out.println(file.getFileName());

43

}
} catch (IOException | DirectoryIteratorException x) {

System.err.println(x);
}

// filter
try (DirectoryStream<Path> stream = Files.newDirectoryStream(dir, 
"*.{xml,class,jar}")) { // glob

for (Path entry: stream) {
System.out.println(entry.getFileName());

}
} catch (IOException x) {

System.err.println(x);
}



Walking File Tree

Path dir = Paths.get("c:\\test\\dir");
PrintFiles pf = new PrintFiles();
Files.walkFileTree(dir, pf);

class PrintFiles extends SimpleFileVisitor<Path> {
public FileVisitResult visitFile(Path file, BasicFileAttributes attr) {

System.out.println( "File :" + file.getFileName());
return CONTINUE;

}
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}

public FileVisitResult postVisitDirectory(Path dir, IOException ioe) throws 
IOException {

System.out.printf(“Post visit directory: %s\n", dir.getFileName());
return CONTINUE;

}

public FileVisitResult preVisitDirectory(Path dir, BasicFileAttributes bfa) throws 
IOException {

System.out.printf(“Pre visit directory: %s\n", dir.getFileName() );
return CONTINUE;

}
}



Walking File Tree - ��
pom.xml

AFile.txt
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Pre visit directory: dir
Pre visit directory: a
File :AFile.txt
Post visit directory: a
Pre visit directory: b
Post visit directory: b
File :pom.xml
Post visit directory: dir



Files.walkFileTree

• !"# Path$%&�� file tree$ iterate
• ��
�'()*$+�, FileVisitor$-
. (invoke)

• /
01(Depth First)
• 2'()*3 pre/post �22-.45• 2'()*3 pre/post �22-.45
• '67�89::;	<=

46



FileVistResult

• BCDEF
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Files.walkFileTree
• ������ walkFileTree��	
�
• �
�����
������ cycle��������
���� 
�

import static java.nio.file.FileVisitResult.*;

Path startingDir = ...;
// �����������
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// �����������
EnumSet<FileVisitOption> opts = EnumSet.of(FOLLOW_LINKS);

Finder finder = new Finder(pattern);
Files.walkFileTree(startingDir, opts, Integer.MAX_VALUE, finder);

FileVistor interface ������ !FileVistor interface ������ !
public FileVisitResult visitFileFailed(Path file, IOException exc) {

if (exc instanceof FileSystemLoopException) {
System.err.println("cycle detected: " + file);

} else {
System.err.format("Unable to copy: %s: %s%n", file, exc);

}
return CONTINUE;

}




� ��� ��� Event ��
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WatchService
import static java.nio.file.StandardWatchEventKinds.*;import static java.nio.file.StandardWatchEventKinds.*;

Path dir = Paths.get("c:\\test\\");
WatchService watcher = FileSystems.getDefault().newWatchService();
WatchKey key = dir.register(watcher, ENTRY_CREATE, ENTRY_DELETE,

ENTRY_MODIFY);

for (;;) {
key = watcher.take();
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}

key = watcher.take();
for (WatchEvent<?> event : key.pollEvents()) {

if (event.kind() == ENTRY_CREATE) {
Path name = (Path) event.context();
System.out.format("%s created%n", name);

} else if (event.kind() == ENTRY_DELETE) {
Path name = (Path) event.context();
System.out.format("%s deleted%n", name);

} else if (event.kind() == ENTRY_MODIFY) {
Path name = (Path) event.context();
System.out.format("%s modified%n", name);

}
}
key.reset();

}



WatchService

BCD created
BCD deleted

�� created

�� deleted

<E"F>
c:\\test GHIJK0� ‘BCD’��-> 
�,� ‘
��’�L*+ -> �,� ‘
��-1’L*+
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�� deleted

��-1 created

<E"F>
c:\\test GHIJK0� ‘2.txt’ �8��MN��O-
-> ‘2.txt’ ��PQ

2.txt modified
2.txt deleted



WatchService

• Event$>�Watch$?@
• Create/delete/modify A, event�BCAD
E

• '()*�F+ ���, ����G• '()*�F+ ���, ����G
– Exception in thread "main" 

java.nio.file.NotDirectoryException: c:\test\2.txt
• RC HB�WatchServiceIJKFHL�M

– WatchEvent.context() � Path Instance���	

� Java �
��������������
������. ��
� !" Path 

– Oracle Bugzilla#$%
52



WatchService

.. for (WatchEvent<?> event : key.pollEvents()) {
if (event.kind() == ENTRY_CREATE) {

Path name = (Path) event.context();
System.out.println("name : " + name.toAbsolutePath());

System.out.format("%s created%n", name);
} else if (event.kind() == ENTRY_DELETE) {

Path name = (Path) event.context();
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Path name = (Path) event.context();
System.out.println("name : " + name.toAbsolutePath());

System.out.format("%s deleted%n", name);
} else if (event.kind() == ENTRY_MODIFY) {

Path name = (Path) event.context();
System.out.println("name : " + name.toAbsolutePath());

System.out.format("%s modified%n", name);
}

}
…

name : e:\jdk1.7\test\bin\why
why created 

C:\test\GHIJ0
why GHIJ��RDS??

TU



��� API 
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New API

• SeekableByteChannel (random access)
• MulticastChannel
• NetworkChannel
• Asynchronous I/O• Asynchronous I/O
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SeekableByteChannel

• Random access
– �� position� ����, � position � 	

�� 
� �	� ��. 

• Method
AutoClosable

• Method
– long position()
– long size()
– position(long newPosition)
– truncate(long size)

56
SeekableByteChannel

ByteChannel

ReadableByteChanne
l

Channel

WritableByteChannel



SeekableByteChannel
import static java.nio.file.StandardOpenOption.*;import static java.nio.file.StandardOpenOption.*;

Path file = Paths.get("c:\\test\\created.txt");
String s = "DEADBEEF";
//write
Set<StandardOpenOption> options = new HashSet<StandardOpenOption>();
options.add(APPEND);
options.add(CREATE);
byte data[] = s.getBytes();
ByteBuffer bb = ByteBuffer.wrap(data);
try (SeekableByteChannel sbc = Files.newByteChannel(file, options)) {

sbc.write(bb);
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}

sbc.write(bb);
} catch (IOException x) {

System.out.println("exception thrown: " + x);
}
//read
try (SeekableByteChannel sbc = Files.newByteChannel(file)) {

ByteBuffer buf = ByteBuffer.allocate(10);
String encoding = System.getProperty("file.encoding");
while (sbc.read(buf) > 0) {

buf.rewind();
System.out.print(Charset.forName(encoding).decode(buf));
buf.flip();

}
} catch (IOException x) {

System.out.println("caught exception: " + x);
}

��
DEADBEE
F



NetworkChannel

• Network NO, binding, socket option�PQ
RS, local address$TU!	 interface

• AsynchronousServerSocketChannel, 
AsynchronousSocketChannel, 
DatagramChannel, ServerSocketChannel, DatagramChannel, ServerSocketChannel, 
SocketChannelVW>�
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MulticastChannel

• IP multicasting(ip groupG@H IP 
datagram:IJK�):�L�9
network channel

• NetworkChannel:MN�OJ, • NetworkChannel:MN�OJ, 
DatagramChannel�MNK�
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��
• AsynchronousByteChannel, 

AsynchronousFileChannel

• AsynchronousSocketChannel• AsynchronousSocketChannel

• AsynchronousServerSocketChannel

60



Asynchronous I/O

• Mina like API
• SocketF���PQ� AsynchRS:
>TUA
– java.util.concurrent.Future� ��– java.util.concurrent.Future� ��
– completionHandler� ��

61



AsynchronousFileChannel
AsynchronousFileChannel channel =

AsynchronousFileChannel.open(Paths.get(“c:\\test\2.txt")); 
ByteBuffer buffer = ByteBuffer.allocate(1024);

Future result = channel.read(buffer, 100); 
boolean done = result.isDone();

1
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boolean done = result.isDone();
int bytesRead = result.get();

Future result = channel.read(buffer, 100); 
boolean done = result.isDone();
int bytesRead = result.get(10, TimeUnit.SECONDS)

String str = new String();
channel.read(buffer, 100, str , new CompletionHandler<Integer, String>(){

public void completed(Integer result, String attachement) {  …  }
public void failed(Throwable exception, String attachement) {  …   }

});

2

3

IO ��� ���� �	
 ��
� attachment. 
�� ��� ��� Connection �� �
 �
 � ��



CompletionHandler

• V = type of result value
• A = type of object attached to I/O operation

– Used to pass context
– Typically encapsulates connection context– Typically encapsulates connection context
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interface CompletionHandler<V,A> {
void completed(V result, A attachment);
void failed(Throwable exc, A attachment);

}



AsynchronousChannelGroup

• CompletionHandler9
AsynchronousChanneGroupVW��9
Thread Pool�XQYZ[

• V>L�9 Thread Pool:��>T• V>L�9 Thread Pool:��>T
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ExecutorService service = Executors.newFixedThreadPool(25);
AsynchronousChannelGroup channelGroup = 

AsynchronousChannelGroup.withThreadPool(service);
AsynchronousSocketChannel socketChannel = 

AsynchronousSocketChannel.open(channelGroup);



AsynchronousServerSocketChannel

ExecutorService service = Executors.newFixedThreadPool(25);
AsynchronousChannelGroup channelGroup = 

AsynchronousChannelGroup.withThreadPool(service);

AsynchronousSocketChannel asyChannel = 
AsynchronousSocketChannel.open(channelGroup);

AsynchronousServerSocketChannel listener = 
AsynchronousServerSocketChannel.open().bind(

65

AsynchronousServerSocketChannel.open().bind(
new InetSocketAddress(5000));

listener.accept(null, new CompletionHandler<AsynchronousSocketChannel, Object>() {
@Override
public void completed(AsynchronousSocketChannel result, Object attachment) {
}

@Override
public void failed(Throwable exc, Object attachment) {
}

});



DatagramChannel

NetworkInterface networkInterface = NetworkInterface.getByName("ifcfg0");
DatagramChannel dc = DatagramChannel.open(StandardProtocolFamily.INET)

.setOption(StandardSocketOptions.SO_REUSEADDR, true)

.bind(new InetSocketAddress(5000))

66

.bind(new InetSocketAddress(5000))

.setOption(StandardSocketOptions.IP_MULTICAST_IF, networkInterface);

InetAddress group = InetAddress.getByName("225.4.5.6");
MembershipKey key = dc.join(group, networkInterface);



New API ��� ��
	
 �� 
�

• AsynchronousByteChannel
– java.nio.channels.Channels
– java.nio.channels.FileLock

• SeekableByteChannel
– java.nio.channels.FileChannel � SeekableByteChannel���

• MulticastChannel
– java.nio.channels.DatagramChannel– java.nio.channels.DatagramChannel

• NetworkChannel
– VWXW�?'YZ NetworkChannel� ��

• java.nio.channels.DatagramChannel
• java.nio.channels.SocketChannel
• java.nio.channels.ServerSocketChannel

• Path
– java.util.Scanner
– java.io.FilePermission
– java.io.File
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To be continued #4To be continued #4
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