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חזרה קטנה – 

static 

משתנה שהוא בעצם גלובאלי ומשותף לכל ה class ואין עותק שלו לכל אוביקט

שיטה שהיא בעצם פונקציה גלובאלית רגילה שלא מקבלת שום אוביקט מפעיל.

המשך - 

overloading –
נקבע ע"פ הסוג המוצהר ולא ע"פ הסוג בפועל.

Nested Classes – מותר להגדיר מחלקות בתוך מחלקות

class A {


int x;


static class B {


}

}

אם זה static אז אפשר להתייחס לזה פשוט כמו מחלקה שהשם שלה זה A.B. את הטיפול במחלקות פנימיות שאינן static  נשאיר למועד מאוחר יותר.

שיעור 6 – The Java API 

החבילות הבסיסיות ב Java הן

java.lang

java.applet

java.awt

javax.swing

java.io

java.util

java.rmi

java.sql

java.security

java.net

java.beans

java.math

java.accesability

java.lang
(תרשים 6.1)
java.lang 

PRIVATE
Interfaces 
Cloneable 
Comparable 
Runnable

PRIVATE
Classes 
Boolean 
Byte 
Character 
Character.Subset 
Character.UnicodeBlock 
Class 
ClassLoader 
Compiler 
Double 
Float 
InheritableThreadLocal 
Integer 
Long 
Math 
Number 
Object 
Package 
Process 
Runtime 
RuntimePermission 
SecurityManager 
Short 
String 
StringBuffer 
System 
Thread 
ThreadGroup 
ThreadLocal 
Throwable 
Void

(תרשים 6.2)
class String

PRIVATE
Field Summary


static Comparator
CASE_INSENSITIVE_ORDER 
Returns a Comparator that orders String objects as by compareToIgnoreCase.

PRIVATE
Constructor Summary


String() 
Initializes a newly created String object so that it represents an empty character sequence.


String(byte[] bytes) 
Construct a new String by converting the specified array of bytes using the platform's default character encoding.


String(byte[] ascii, int hibyte) 
Deprecated. This method does not properly convert bytes into characters. As of JDK 1.1, the preferred way to do this is via the String constructors that take a character-encoding name or that use the platform's default encoding.


String(byte[] bytes, int offset, int length) 
Construct a new String by converting the specified subarray of bytes using the platform's default character encoding.


String(byte[] ascii, int hibyte, int offset, int count) 
Deprecated. This method does not properly convert bytes into characters. As of JDK 1.1, the preferred way to do this is via the String constructors that take a character-encoding name or that use the platform's default encoding.


String(byte[] bytes, int offset, int length, String enc) 
Construct a new String by converting the specified subarray of bytes using the specified character encoding.


String(byte[] bytes, String enc) 
Construct a new String by converting the specified array of bytes using the specified character encoding.


String(char[] value) 
Allocates a new String so that it represents the sequence of characters currently contained in the character array argument.


String(char[] value, int offset, int count) 
Allocates a new String that contains characters from a subarray of the character array argument.


String(String value) 
Initializes a newly created String object so that it represents the same sequence of characters as the argument; in other words, the newly created string is a copy of the argument string.


String(StringBuffer buffer) 
Allocates a new string that contains the sequence of characters currently contained in the string buffer argument.


PRIVATE
Method Summary


char
charAt(int index) 
Returns the character at the specified index.

int
compareTo(Object o) 
Compares this String to another Object.

int
compareTo(String anotherString) 
Compares two strings lexicographically.

int
compareToIgnoreCase(String str) 
Compares two strings lexicographically, ignoring case considerations.

String
concat(String str) 
Concatenates the specified string to the end of this string.

static String
copyValueOf(char[] data) 
Returns a String that is equivalent to the specified character array.

static String
copyValueOf(char[] data, int offset, int count) 
Returns a String that is equivalent to the specified character array.

boolean
endsWith(String suffix) 
Tests if this string ends with the specified suffix.

boolean
equals(Object anObject) 
Compares this string to the specified object.

boolean
equalsIgnoreCase(String anotherString) 
Compares this String to another String, ignoring case considerations.

byte[]
getBytes() 
Convert this String into bytes according to the platform's default character encoding, storing the result into a new byte array.

void
getBytes(int srcBegin, int srcEnd, byte[] dst, int dstBegin) 
Deprecated. This method does not properly convert characters into bytes. As of JDK 1.1, the preferred way to do this is via the getBytes(String enc) method, which takes a character-encoding name, or the getBytes() method, which uses the platform's default encoding.

byte[]
getBytes(String enc) 
Convert this String into bytes according to the specified character encoding, storing the result into a new byte array.

void
getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin) 
Copies characters from this string into the destination character array.

int
hashCode() 
Returns a hashcode for this string.

int
indexOf(int ch) 
Returns the index within this string of the first occurrence of the specified character.

int
indexOf(int ch, int fromIndex) 
Returns the index within this string of the first occurrence of the specified character, starting the search at the specified index.

int
indexOf(String str) 
Returns the index within this string of the first occurrence of the specified substring.

int
indexOf(String str, int fromIndex) 
Returns the index within this string of the first occurrence of the specified substring, starting at the specified index.

String
intern() 
Returns a canonical representation for the string object.

int
lastIndexOf(int ch) 
Returns the index within this string of the last occurrence of the specified character.

int
lastIndexOf(int ch, int fromIndex) 
Returns the index within this string of the last occurrence of the specified character, searching backward starting at the specified index.

int
lastIndexOf(String str) 
Returns the index within this string of the rightmost occurrence of the specified substring.

int
lastIndexOf(String str, int fromIndex) 
Returns the index within this string of the last occurrence of the specified substring.

int
length() 
Returns the length of this string.

boolean
regionMatches(boolean ignoreCase, int toffset, String other, int ooffset, int len) 
Tests if two string regions are equal.

boolean
regionMatches(int toffset, String other, int ooffset, int len) 
Tests if two string regions are equal.

String
replace(char oldChar, char newChar) 
Returns a new string resulting from replacing all occurrences of oldChar in this string with newChar.

boolean
startsWith(String prefix) 
Tests if this string starts with the specified prefix.

boolean
startsWith(String prefix, int toffset) 
Tests if this string starts with the specified prefix beginning a specified index.

String
substring(int beginIndex) 
Returns a new string that is a substring of this string.

String
substring(int beginIndex, int endIndex) 
Returns a new string that is a substring of this string.

char[]
toCharArray() 
Converts this string to a new character array.

String
toLowerCase() 
Converts all of the characters in this String to lower case using the rules of the default locale, which is returned by Locale.getDefault.

String
toLowerCase(Locale locale) 
Converts all of the characters in this String to lower case using the rules of the given Locale.

String
toString() 
This object (which is already a string!) is itself returned.

String
toUpperCase() 
Converts all of the characters in this String to upper case using the rules of the default locale, which is returned by Locale.getDefault.

String
toUpperCase(Locale locale) 
Converts all of the characters in this String to upper case using the rules of the given locale.

String
trim() 
Removes white space from both ends of this string.

static String
valueOf(boolean b) 
Returns the string representation of the boolean argument.

static String
valueOf(char c) 
Returns the string representation of the char argument.

static String
valueOf(char[] data) 
Returns the string representation of the char array argument.

static String
valueOf(char[] data, int offset, int count) 
Returns the string representation of a specific subarray of the char array argument.

static String
valueOf(double d) 
Returns the string representation of the double argument.

static String
valueOf(float f) 
Returns the string representation of the float argument.

static String
valueOf(int i) 
Returns the string representation of the int argument.

static String
valueOf(long l) 
Returns the string representation of the long argument.

static String
valueOf(Object obj) 
Returns the string representation of the Object argument.

(תרשים 6.3)
class System

PRIVATE
Field Summary


static PrintStream
err 
The "standard" error output stream.

static InputStream
in 
The "standard" input stream.

static PrintStream
out 
The "standard" output stream.

PRIVATE
Method Summary


static void
arraycopy(Object src, int src_position, Object dst, int dst_position, int length) 
Copies an array from the specified source array, beginning at the specified position, to the specified position of the destination array.

static long
currentTimeMillis() 
Returns the current time in milliseconds.

static void
exit(int status) 
Terminates the currently running Java Virtual Machine.

static void
gc() 
Runs the garbage collector.

static String
getenv(String name) 
Deprecated. The preferred way to extract system-dependent information is the system properties of the java.lang.System.getProperty methods and the corresponding getTypeName methods of the Boolean, Integer, and Long primitive types. For example: 

     String classPath = System.getProperty("java.class.path",".");

     if (Boolean.getBoolean("myapp.exper.mode"))

         enableExpertCommands();

 

static Properties
getProperties() 
Determines the current system properties.

static String
getProperty(String key) 
Gets the system property indicated by the specified key.

static String
getProperty(String key, String def) 
Gets the system property indicated by the specified key.

static SecurityManager
getSecurityManager() 
Gets the system security interface.

static int
identityHashCode(Object x) 
Returns the same hashcode for the given object as would be returned by the default method hashCode(), whether or not the given object's class overrides hashCode().

static void
load(String filename) 
Loads a code file with the specified filename from the local file system as a dynamic library.

static void
loadLibrary(String libname) 
Loads the system library specified by the libname argument.

static String
mapLibraryName(String libname) 
Maps a library name into a platform-specific string representing a native library.

static void
runFinalization() 
Runs the finalization methods of any objects pending finalization.

static void
runFinalizersOnExit(boolean value) 
Deprecated. This method is inherently unsafe. It may result in finalizers being called on live objects while other threads are concurrently manipulating those objects, resulting in erratic behavior or deadlock.

static void
setErr(PrintStream err) 
Reassigns the "standard" error output stream.

static void
setIn(InputStream in) 
Reassigns the "standard" input stream.

static void
setOut(PrintStream out) 
Reassigns the "standard" output stream.

static void
setProperties(Properties props) 
Sets the system properties to the Properties argument.

static String
setProperty(String key, String value) 
Sets the system property indicated by the specified key.

static void
setSecurityManager(SecurityManager s) 
Sets the System security.

(תרשים 6.4)
class Runtime

PRIVATE
Method Summary


Process
exec(String command) 
Executes the specified string command in a separate process.

Process
exec(String[] cmdarray) 
Executes the specified command and arguments in a separate process.

Process
exec(String[] cmdarray, String[] envp) 
Executes the specified command and arguments in a separate process with the specified environment.

Process
exec(String command, String[] envp) 
Executes the specified string command in a separate process with the specified environment.

void
exit(int status) 
Terminates the currently running Java Virtual Machine.

long
freeMemory() 
Returns the amount of free memory in the system.

void
gc() 
Runs the garbage collector.

InputStream
getLocalizedInputStream(InputStream in) 
Deprecated. As of JDK 1.1, the preferred way translate a byte stream in the local encoding into a character stream in Unicode is via the InputStreamReader and BufferedReader classes.

OutputStream
getLocalizedOutputStream(OutputStream out) 
Deprecated. As of JDK 1.1, the preferred way to translate a Unicode character stream into a byte stream in the local encoding is via the OutputStreamWriter, BufferedWriter, and PrintWriter classes.

static Runtime
getRuntime() 
Returns the runtime object associated with the current Java application.

void
load(String filename) 
Loads the specified filename as a dynamic library.

void
loadLibrary(String libname) 
Loads the dynamic library with the specified library name.

void
runFinalization() 
Runs the finalization methods of any objects pending finalization.

static void
runFinalizersOnExit(boolean value) 
Deprecated. This method is inherently unsafe. It may result in finalizers being called on live objects while other threads are concurrently manipulating those objects, resulting in erratic behavior or deadlock.

long
totalMemory() 
Returns the total amount of memory in the Java Virtual Machine.

void
traceInstructions(boolean on) 
Enables/Disables tracing of instructions.

void
traceMethodCalls(boolean on) 
Enables/Disables tracing of method calls.

(תרשים 6.5)
class Double

PRIVATE
Field Summary


static double
MAX_VALUE 
The largest positive finite value of type double.

static double
MIN_VALUE 
The smallest positive value of type double.

static double
NaN 
A Not-a-Number (NaN) value of type double.

static double
NEGATIVE_INFINITY 
The negative infinity of type double.

static double
POSITIVE_INFINITY 
The positive infinity of type double.

static Class
TYPE 
The Class object representing the primitive type double.

PRIVATE
Constructor Summary


Double(double value) 
Constructs a newly allocated Double object that represents the primitive double argument.


Double(String s) 
Constructs a newly allocated Double object that represents the floating- point value of type double represented by the string.


PRIVATE
Method Summary


byte
byteValue() 
Returns the value of this Double as a byte (by casting to a byte).

int
compareTo(Double anotherDouble) 
Compares two Doubles numerically.

int
compareTo(Object o) 
Compares this Double to another Object.

static long
doubleToLongBits(double value) 
Returns a representation of the specified floating-point value according to the IEEE 754 floating-point "double format" bit layout.

double
doubleValue() 
Returns the double value of this Double.

boolean
equals(Object obj) 
Compares this object against the specified object.

float
floatValue() 
Returns the float value of this Double.

int
hashCode() 
Returns a hashcode for this Double object.

int
intValue() 
Returns the integer value of this Double (by casting to an int).

boolean
isInfinite() 
Returns true if this Double value is infinitely large in magnitude.

static boolean
isInfinite(double v) 
Returns true if the specified number is infinitely large in magnitude.

boolean
isNaN() 
Returns true if this Double value is the special Not-a-Number (NaN) value.

static boolean
isNaN(double v) 
Returns true if the specified number is the special Not-a-Number (NaN) value.

static double
longBitsToDouble(long bits) 
Returns the double-float corresponding to a given bit represention.

long
longValue() 
Returns the long value of this Double (by casting to a long).

static double
parseDouble(String s) 
Returns a new double initialized to the value represented by the specified String, as performed by the valueOf method of class Double.

short
shortValue() 
Returns the value of this Double as a short (by casting to a short).

String
toString() 
Returns a String representation of this Double object.

static String
toString(double d) 
Creates a string representation of the double argument.

static Double
valueOf(String s) 
Returns a new Double object initialized to the value represented by the specified string.

(תרשים 6.6)
java.lang 
Interface Comparable

All Known Implementing Classes: 

Byte, Character, Double, File, Float, Long, ObjectStreamField, Short, String, Integer, BigInteger, BigDecimal, Date, CollationKey 

See Also: 
Comparator, Collections.sort(java.util.List), Arrays.sort(Object[]), SortedSet, SortedMap, TreeSet, TreeMap
[image: image1.bmp]
PRIVATE
Method Summary


int
compareTo(Object o) 
Compares this object with the specified object for order.

PRIVATE
Method Detail

compareTo

public int compareTo(Object o)

Compares this object with the specified object for order. Returns a negative integer, zero, or a positive integer as this object is less than, equal to, or greater than the specified object. 

The implementor must ensure sgn(x.compareTo(y)) == -sgn(y.compareTo(x)) for all x and y. (This implies that x.compareTo(y) must throw an exception iff y.compareTo(x) throws an exception.) 

The implementor must also ensure that the relation is transitive: (x.compareTo(y)>0 && y.compareTo(z)>0) implies x.compareTo(z)>0. 

Finally, the implementer must ensure that x.compareTo(y)==0 implies that sgn(x.compareTo(z)) == sgn(y.compareTo(z)), for all z. 

It is strongly recommended, but not strictly required that (x.compareTo(y)==0) == (x.equals(y)). Generally speaking, any class that implements the Comparable interface and violates this condition should clearly indicate this fact. The recommended language is "Note: this class has a natural ordering that is inconsistent with equals."

Parameters: 

o - the Object to be compared. 

Returns: 

a negative integer, zero, or a positive integer as this object is less than, equal to, or greater than the specified object. 

Throws: 

ClassCastException - if the specified object's type prevents it from being compared to this Object.

java.util
java.util מכילה מחלקות שמטפלות בדברים הבאים:

1. מבני נתונים

2. זמן – לוח שנה , אזור זמן

3. טיפול בקבצי zip ו jar
4. אחרים: מחולל מספרים רנדומיים , ועוד,

5. resources
מבני נתונים
(תרשים 6.7)

[image: image2.bmp]
הערות:

Collection – אפשרי כפילויות , אין סדר

List – אפשרי כפילויות, יש סדר

Set – אין כפילויות , אין סדר

SortedSet – אין כפילויות , ממוין

sun בחרו  שלא לעשות interfaces נפרדים ל read-only ו read-write . במקום זאת הגדירו פעולות כתיבה לכולם  כאשר למבנה שהוא read-only מותר לזרוק UnsupportedOperationException  כשמנסים לכתוב לו.
(תרשים 6.8)
interface Collection
boolean add(Object o) 
Ensures that this collection contains the specified element (optional operation). boolean addAll(Collection c) 
Adds all of the elements in the specified collection to this collection (optional operation). void clear() 
Removes all of the elements from this collection (optional operation). boolean contains(Object o) 
Returns true if this collection contains the specified element. boolean containsAll(Collection c) 
Returns true if this collection contains all of the elements in the specified collection. boolean equals(Object o) 
Compares the specified object with this collection for equality. 

int hashCode() 
Returns the hash code value for this collection.

 boolean isEmpty() 
Returns true if this collection contains no elements. 

Iterator iterator() 
Returns an iterator over the elements in this collection. 

boolean remove(Object o) 
Removes a single instance of the specified element from this collection, if it is present (optional operation).

 boolean removeAll(Collection c) 
Removes all this collection's elements that are also contained in the specified collection (optional operation). 

boolean retainAll(Collection c) 
Retains only the elements in this collection that are contained in the specified collection (optional operation). 

int size() 
Returns the number of elements in this collection.

 Object[] toArray() 
Returns an array containing all of the elements in this collection

. Object[] toArray(Object[] a) 
Returns an array containing all of the elements in this collection whose runtime type is that of the specified array.

נסתכל לשם דוגמא על התיעוד של פונקצית add :

(תרשים 6.9)
add

public boolean add(Object o)

Ensures that this collection contains the specified element (optional operation). Returns true if this collection changed as a result of the call. (Returns false if this collection does not permit duplicates and already contains the specified element.) 

Collections that support this operation may place limitations on what elements may be added to this collection. In particular, some collections will refuse to add null elements, and others will impose restrictions on the type of elements that may be added. Collection classes should clearly specify in their documentation any restrictions on what elements may be added. 

If a collection refuses to add a particular element for any reason other than that it already contains the element, it must throw an exception (rather than returning false). This preserves the invariant that a collection always contains the specified element after this call returns.

Parameters: 

o - element whose presence in this collection is to be ensured. 

Returns: 

true if this collection changed as a result of the call 

Throws: 

UnsupportedOperationException - add is not supported by this collection. 

ClassCastException - class of the specified element prevents it from being added to this collection. 

IllegalArgumentException - some aspect of this element prevents it from being added to this collection.

איטרטורים:

(תרשים 6.10)
interface Iterator

PRIVATE
boolean
hasNext() 
Returns true if the iteration has more elements.

Object
next() 
Returns the next element in the interation.

void
remove() 
Removes from the underlying collection the last element returned by the iterator (optional operation).

מעבר על פני קבוצה או רשימה

רשימה דו-כיוונית  -

(תרשים 6.11)
interface List

PRIVATE
Method Summary


void
add(int index, Object element) 
Inserts the specified element at the specified position in this list (optional operation).

boolean
add(Object o) 
Appends the specified element to the end of this list (optional operation).

boolean
addAll(Collection c) 
Appends all of the elements in the specified collection to the end of this list, in the order that they are returned by the specified collection's iterator (optional operation).

boolean
addAll(int index, Collection c) 
Inserts all of the elements in the specified collection into this list at the specified position (optional operation).

void
clear() 
Removes all of the elements from this list (optional operation).

boolean
contains(Object o) 
Returns true if this list contains the specified element.

boolean
containsAll(Collection c) 
Returns true if this list contains all of the elements of the specified collection.

boolean
equals(Object o) 
Compares the specified object with this list for equality.

Object
get(int index) 
Returns the element at the specified position in this list.

int
hashCode() 
Returns the hash code value for this list.

int
indexOf(Object o) 
Returns the index in this list of the first occurrence of the specified element, or -1 if this list does not contain this element.

boolean
isEmpty() 
Returns true if this list contains no elements.

Iterator
iterator() 
Returns an iterator over the elements in this list in proper sequence.

int
lastIndexOf(Object o) 
Returns the index in this list of the last occurrence of the specified element, or -1 if this list does not contain this element.

ListIterator
listIterator() 
Returns a list iterator of the elements in this list (in proper sequence).

ListIterator
listIterator(int index) 
Returns a list iterator of the elements in this list (in proper sequence), starting at the specified position in this list.

Object
remove(int index) 
Removes the element at the specified position in this list (optional operation).

boolean
remove(Object o) 
Removes the first occurrence in this list of the specified element (optional operation).

boolean
removeAll(Collection c) 
Removes from this list all the elements that are contained in the specified collection (optional operation).

boolean
retainAll(Collection c) 
Retains only the elements in this list that are contained in the specified collection (optional operation).

Object
set(int index, Object element) 
Replaces the element at the specified position in this list with the specified element (optional operation).

int
size() 
Returns the number of elements in this list.

List
subList(int fromIndex, int toIndex) 
Returns a view of the portion of this list between the specified fromIndex, inclusive, and toIndex, exclusive.

Object[]
toArray() 
Returns an array containing all of the elements in this list in proper sequence.

Object[]
toArray(Object[] a) 
Returns an array containing all of the elements in this list in proper sequence; the runtime type of the returned array is that of the specified array.

(תרשים 6.12)
interface ListIterator

PRIVATE
Method Summary


void
add(Object o) 
Inserts the specified element into the list (optional operation).

boolean
hasNext() 
Returns true if this list iterator has more elements when traversing the list in the forward direction.

boolean
hasPrevious() 
Returns true if this list iterator has more elements when traversing the list in the reverse direction.

Object
next() 
Returns the next element in the list.

int
nextIndex() 
Returns the index of the element that would be returned by a subsequent call to next.

Object
previous() 
Returns the previous element in the list.

int
previousIndex() 
Returns the index of the element that would be returned by a subsequent call to previous.

void
remove() 
Removes from the list the last element that was returned by next or previous (optional operation).

void
set(Object o) 
Replaces the last element returned by next or previous with the specified element (optional operation).

פונקציות סטטיות לטיפול במבני נתונים – המחלקה Collections יש מחלקה דומה לטיפול במערכים בשם Arrays
(תרשים 6.13)
PRIVATE
Field Summary


static List
EMPTY_LIST 
The empty list (immutable).

static Set
EMPTY_SET 
The empty set (immutable).

PRIVATE
Method Summary


static int
binarySearch(List list, Object key) 
Searches the specified list for the specified object using the binary search algorithm.

static int
binarySearch(List list, Object key, Comparator c) 
Searches the specified list for the specified object using the binary search algorithm.

static void
copy(List dest, List src) 
Copies all of the elements from one list into another.

static Enumeration
enumeration(Collection c) 
Returns an enumeration over the specified collection.

static void
fill(List list, Object o) 
Replaces all of the elements of the specified list with the specified element.

static Object
max(Collection coll) 
Returns the maximum element of the given collection, according to the natural ordering of its elements.

static Object
max(Collection coll, Comparator comp) 
Returns the maximum element of the given collection, according to the order induced by the specified comparator.

static Object
min(Collection coll) 
Returns the minimum element of the given collection, according to the natural ordering of its elements.

static Object
min(Collection coll, Comparator comp) 
Returns the minimum element of the given collection, according to the order induced by the specified comparator.

static List
nCopies(int n, Object o) 
Returns an immutable list consisting of n copies of the specified object.

static void
reverse(List l) 
Reverses the order of the elements in the specified list. This method runs in linear time.

static Comparator
reverseOrder() 
Returns a comparator that imposes the reverse of the natural ordering on a collection of objects that implement the Comparable interface.

static void
shuffle(List list) 
Randomly permutes the specified list using a default source of randomness.

static void
shuffle(List list, Random rnd) 
Randomly permute the specified list using the specified source of randomness.

static Set
singleton(Object o) 
Returns an immutable set containing only the specified object.

static void
sort(List list) 
Sorts the specified list into ascending order, according to the natural ordering of its elements.

static void
sort(List list, Comparator c) 
Sorts the specified list according to the order induced by the specified comparator.

static Collection
synchronizedCollection(Collection c) 
Returns a synchronized (thread-safe) collection backed by the specified collection.

static List
synchronizedList(List list) 
Returns a synchronized (thread-safe) list backed by the specified list.

static Map
synchronizedMap(Map m) 
Returns a synchronized (thread-safe) map backed by the specified map.

static Set
synchronizedSet(Set s) 
Returns a synchronized (thread-safe) set backed by the specified set.

static SortedMap
synchronizedSortedMap(SortedMap m) 
Returns a synchronized (thread-safe) sorted map backed by the specified sorted map.

static SortedSet
synchronizedSortedSet(SortedSet s) 
Returns a synchronized (thread-safe) sorted set backed by the specified sorted set.

static Collection
unmodifiableCollection(Collection c) 
Returns an unmodifiable view of the specified collection.

static List
unmodifiableList(List list) 
Returns an unmodifiable view of the specified list.

static Map
unmodifiableMap(Map m) 
Returns an unmodifiable view of the specified map.

static Set
unmodifiableSet(Set s) 
Returns an unmodifiable view of the specified set.

static SortedMap
unmodifiableSortedMap(SortedMap m) 
Returns an unmodifiable view of the specified sorted map.

static SortedSet
unmodifiableSortedSet(SortedSet s) 
Returns an unmodifiable view of the specified sorted set.

Maps – "מילון"

(תרשים 6.14)
Note: great care must be exercised if mutable objects are used as map keys. The behavior of a map is not specified if the value of an object is changed in a manner that affects equals comparisons while the object is a key in the map. A special case of this prohibition is that it is not permissible for a map to contain itself as a key. While it is permissible for a map to contain itself as a value, extreme caution is advised: the equals and hashCode methods are no longer well defined on a such a map.

(תרשים 6.15)
PRIVATE


PRIVATE
Method Summary


void
clear() 
Removes all mappings from this map (optional operation).

boolean
containsKey(Object key) 
Returns true if this map contains a mapping for the specified key.

boolean
containsValue(Object value) 
Returns true if this map maps one or more keys to the specified value.

Set
entrySet() 
Returns a set view of the mappings contained in this map.

boolean
equals(Object o) 
Compares the specified object with this map for equality.

Object
get(Object key) 
Returns the value to which this map maps the specified key.

int
hashCode() 
Returns the hash code value for this map.

boolean
isEmpty() 
Returns true if this map contains no key-value mappings.

Set
keySet() 
Returns a set view of the keys contained in this map.

Object
put(Object key, Object value) 
Associates the specified value with the specified key in this map (optional operation).

void
putAll(Map t) 
Copies all of the mappings from the specified map to this map (optional operation).

Object
remove(Object key) 
Removes the mapping for this key from this map if present (optional operation).

int
size() 
Returns the number of key-value mappings in this map.

Collection
values() 
Returns a collection view of the values contained in this map.

(תרשים 6.16)
class BitSet

PRIVATE


PRIVATE
Method Summary


void
and(BitSet set) 
Performs a logical AND of this target bit set with the argument bit set.

void
andNot(BitSet set) 
Clears all of the bits in this BitSet whose corresponding bit is set in the specified BitSet.

void
clear(int bitIndex) 
Sets the bit specified by the index to false.

Object
clone() 
Cloning this BitSet produces a new BitSet that is equal to it.

boolean
equals(Object obj) 
Compares this object against the specified object.

boolean
get(int bitIndex) 
Returns the value of the bit with the specified index.

int
hashCode() 
Returns a hash code value for this bit set.

int
length() 
Returns the "logical size" of this BitSet: the index of the highest set bit in the BitSet plus one.

void
or(BitSet set) 
Performs a logical OR of this bit set with the bit set argument.

void
set(int bitIndex) 
Sets the bit specified by the index to true.

int
size() 
Returns the number of bits of space actually in use by this BitSet to represent bit values.

String
toString() 
Returns a string representation of this bit set.

void
xor(BitSet set) 
Performs a logical XOR of this bit set with the bit set argument.

מחלקות לטיפול בתאריך / זמן Date \ Calender \ Random
מחולל מספרים פסאודו-רנדומי Random

Properties
(תרשים 6.17)
java.io 

PRIVATE
Interfaces 
DataInput 
DataOutput 
Externalizable 
FileFilter 
FilenameFilter 
ObjectInput 
ObjectInputValidation 
ObjectOutput 
ObjectStreamConstants 
Serializable

PRIVATE
Classes 
BufferedInputStream 
BufferedOutputStream 
BufferedReader 
BufferedWriter 
ByteArrayInputStream 
ByteArrayOutputStream 
CharArrayReader 
CharArrayWriter 
DataInputStream 
DataOutputStream 
File 
FileDescriptor 
FileInputStream 
FileOutputStream 
FilePermission 
FileReader 
FileWriter 
FilterInputStream 
FilterOutputStream 
FilterReader 
FilterWriter 
InputStream 
InputStreamReader 
LineNumberInputStream 
LineNumberReader 
ObjectInputStream 
ObjectInputStream.GetField 
ObjectOutputStream 
ObjectOutputStream.PutField 
ObjectStreamClass 
ObjectStreamField 
OutputStream 
OutputStreamWriter 
PipedInputStream 
PipedOutputStream 
PipedReader 
PipedWriter 
PrintStream 
PrintWriter 
PushbackInputStream 
PushbackReader 
RandomAccessFile 
Reader 
SequenceInputStream 
SerializablePermission 
StreamTokenizer 
StringBufferInputStream 
StringReader 
StringWriter 
Writer

כל הגישה ב Java ל IO היא דרך Streams 

יש שני סוגים של Streams – 8bit ו 16bit
8bit – InputStream / OutputStream 

16bit – Reader/ Writer
(תרשים 6.18)
הצורה הכללית של עבודה עם Stream היא להלביש אותם אחד על השני כמו בצורה הבאה:

(תרשים 6.19)

איך עושים את זה?

יש לנו InputStream בשם System.in . אנחנו רוצים לקבל BufferedReader .

 אנחנו כותבים

InputStreamReader in1 = new InputStreamReader(System.in);

BufferedReader in  = new BufferedReader(in1);

דוגמא
 :

תכנית שמקבלת שם קובץ ומכניסה אותו לתוך קובץ zip בשם output.zip 

(תרשים 6.19)
import java.io.*;

import java.util.zip.*;

public class MakeZip {


public static void main(String args[]) {




try {




String fileName = args[0];




// input




FileInputStream fin = new FileInputStream(fileName);




//output




FileOutputStream fout = new FileOutputStream(“output.zip”);




ZipOutputStream  zout = new ZipOutputStream(fout);




zout.putNextEntry(fileName);




int j;




while ( (j = fin.read()) != -1) { 





z.write( (byte) j);




}




z.close();



} catch (IOException e) {




e.printStackTrace();



} catch (ArrayIndexOutOfBoundsException e) {




System.out.println(“usage: java MakeZip fileName”);



}

}

}

השימוש בה:

java MakeZip filename

(תרשים 6.20)

תרגיל: שנו את התכנית כך שתוכל להתמודד עם רשימה של קבצים.

תרגיל רשות: האם אתם יכולים לשנותה כך שאפשר יהיה לעשות דברים כגון java MakeZip *.exe ?  (הערה: בטוח יש מי שכתב כבר מחלקה ב Java להתמודד עם דברים כאלה , ייתכן שאפילו יש כזו בספריה הסטנדרטית).

הערה: ע"מ לבצע את התרגיל הסתכלו בדוקומנטציה של ZipOutputStream .

תרגיל: כתבו תכנית שמקבלת קובץ Zip ומדפיסה את הקבצים שנמצאים בו.

תרגיל רשות: כתבו תכנית שפותחת קובץ zip .

כתיבת אוביקטים ל Stream  - Serialization .
Java תומכת באופן אוטומטי בכתיבה וקריאה של אוביקטים מתוך Stream . אולם, ע"מ שאפשר יהיה לקרוא ולכתוב אוביקט ממחלקה מסוימת יש לציין זאת במפורש בהגדרת המחלקה ע"י כך שהיא תממש את ה interface  Serializable .

(תרשים 6.21)
class ObjectOutputStream 

PRIVATE
Method Summary


void
close() 
Closes the stream.

void
flush() 
Flushes the stream.

void
reset() 
Reset will disregard the state of any objects already written to the stream.

void
write(byte[] b) 
Writes an array of bytes.

void
write(byte[] b, int off, int len) 
Writes a sub array of bytes.

void
write(int data) 
Writes a byte.

void
writeBoolean(boolean data) 
Writes a boolean.

void
writeByte(int data) 
Writes an 8 bit byte.

void
writeBytes(String data) 
Writes a String as a sequence of bytes.

void
writeChar(int data) 
Writes a 16 bit char.

void
writeChars(String data) 
Writes a String as a sequence of chars.

void
writeDouble(double data) 
Writes a 64 bit double.

void
writeFields() 
Write the buffered fields to the stream.

void
writeFloat(float data) 
Writes a 32 bit float.

void
writeInt(int data) 
Writes a 32 bit int.

void
writeLong(long data) 
Writes a 64 bit long.

void
writeObject(Object obj) 
Write the specified object to the ObjectOutputStream.

protected void
writeObjectOverride(Object obj) 
This method is called by trusted subclasses of ObjectInputStream that constructed ObjectInputStream using the protected no-arg constructor.

void
writeShort(int data) 
Writes a 16 bit short.

void
writeUTF(String data) 
Primitive data write of this String in UTF format.

דוגמא לכתיבה באמצעות ObjectOutputStream:
FileOutputStream ostream = new FileOutputStream("t.tmp"); 

ObjectOutputStream p = new ObjectOutputStream(ostream); 

p.writeInt(12345); 

p.writeObject("Today"); 

p.writeObject(new Date()); 

p.flush(); 

ostream.close(); 

הערה חשובה: ה constructor של ObjectOutputStream כותב header לתוך ה Stream וצריך לעשות flush כדי שהוא ממש יכתב. ה constructor של ObjectInputStream יחכה עד שיקרא את ה header הנ"ל. באפלקציות Client\Server ששני הצדדים עובדים עם ObjectInput / Output Streams זה עלול להביא לתקיעה לכן חשוב קודם לייצר את ObjectOutputStream ולעשות לו flush ורק אחר כך לייצר את ObjectInputStream .

דוגמא לקריאה באמצעות ObjectInputStream:

FileInputStream istream = new FileInputStream("t.tmp"); 

ObjectInputStream p = new ObjectInputStream(istream); 

int i = p.readInt(); 

String today = (String) p.readObject(); 

Date date = (Date)p.readObject(); 

istream.close(); 

שיעור 7 Threads ו Networking
Threads מאפשרים לנו לעשות מספר דברים בו זמנית. 

ב Java מוגדר ה interface הבא:

interface Runnable {


public void run();

}

תחשבו על הפונקציה הבאה:

void runInBackground(Runnable task);

ברגע שמריצים אותה היא חוזרת מיד והפונקציה run() של task מתחילה לרוץ ברקע.

המימוש של הפונקציה הזו ב Java הוא כזה

void runInBackground(Runnable task) {


new Thread(task).start();

}

(תרשים 7.1)
class Thread

PRIVATE
Constructor Summary


Thread() 
Allocates a new Thread object.


Thread(Runnable target) 
Allocates a new Thread object.


Thread(Runnable target, String name) 
Allocates a new Thread object.


Thread(String name) 
Allocates a new Thread object.


Thread(ThreadGroup group, Runnable target) 
Allocates a new Thread object.


Thread(ThreadGroup group, Runnable target, String name) 
Allocates a new Thread object so that it has target as its run object, has the specified name as its name, and belongs to the thread group referred to by group.


Thread(ThreadGroup group, String name) 
Allocates a new Thread object.


PRIVATE
Method Summary


static int
activeCount() 
Returns the current number of active threads in this thread's thread group.

void
checkAccess() 
Determines if the currently running thread has permission to modify this thread.

int
countStackFrames() 
Deprecated. The definition of this call depends on suspend(), which is deprecated. Further, the results of this call were never well-defined.

static Thread
currentThread() 
Returns a reference to the currently executing thread object.

void
destroy() 
Destroys this thread, without any cleanup.

static void
dumpStack() 
Prints a stack trace of the current thread.

static int
enumerate(Thread[] tarray) 
Copies into the specified array every active thread in this thread's thread group and its subgroups.

ClassLoader
getContextClassLoader() 
Returns the context ClassLoader for this Thread.

String
getName() 
Returns this thread's name.

int
getPriority() 
Returns this thread's priority.

ThreadGroup
getThreadGroup() 
Returns the thread group to which this thread belongs.

void
interrupt() 
Interrupts this thread.

static boolean
interrupted() 
Tests whether the current thread has been interrupted.

boolean
isAlive() 
Tests if this thread is alive.

boolean
isDaemon() 
Tests if this thread is a daemon thread.

boolean
isInterrupted() 
Tests whether this thread has been interrupted.

void
join() 
Waits for this thread to die.

void
join(long millis) 
Waits at most millis milliseconds for this thread to die.

void
join(long millis, int nanos) 
Waits at most millis milliseconds plus nanos nanoseconds for this thread to die.

void
resume() 
Deprecated. This method exists solely for use with suspend(), which has been deprecated because it is deadlock-prone. For more information, see Why are Thread.stop, Thread.suspend and Thread.resume Deprecated?.

void
run() 
If this thread was constructed using a separate Runnable run object, then that Runnable object's run method is called; otherwise, this method does nothing and returns.

void
setContextClassLoader(ClassLoader cl) 
Sets the context ClassLoader for this Thread.

void
setDaemon(boolean on) 
Marks this thread as either a daemon thread or a user thread.

void
setName(String name) 
Changes the name of this thread to be equal to the argument name.

void
setPriority(int newPriority) 
Changes the priority of this thread.

static void
sleep(long millis) 
Causes the currently executing thread to sleep (temporarily cease execution) for the specified number of milliseconds.

static void
sleep(long millis, int nanos) 
Causes the currently executing thread to sleep (cease execution) for the specified number of milliseconds plus the specified number of nanoseconds.

void
start() 
Causes this thread to begin execution; the Java Virtual Machine calls the run method of this thread.

void
stop() 
Deprecated. This method is inherently unsafe. Stopping a thread with Thread.stop causes it to unlock all of the monitors that it has locked (as a natural consequence of the unchecked ThreadDeath exception propagating up the stack). If any of the objects previously protected by these monitors were in an inconsistent state, the damaged objects become visible to other threads, potentially resulting in arbitrary behavior. Many uses of stop should be replaced by code that simply modifies some variable to indicate that the target thread should stop running. The target thread should check this variable regularly, and return from its run method in an orderly fashion if the variable indicates that it is to stop running. If the target thread waits for long periods (on a condition variable, for example), the interrupt method should be used to interrupt the wait. For more information, see Why are Thread.stop, Thread.suspend and Thread.resume Deprecated?.

void
stop(Throwable obj) 
Deprecated. This method is inherently unsafe. See stop() (with no arguments) for details. An additional danger of this method is that it may be used to generate exceptions that the target thread is unprepared to handle (including checked exceptions that the thread could not possibly throw, were it not for this method). For more information, see Why are Thread.stop, Thread.suspend and Thread.resume Deprecated?.

void
suspend() 
Deprecated. This method has been deprecated, as it is inherently deadlock-prone. If the target thread holds a lock on the monitor protecting a critical system resource when it is suspended, no thread can access this resource until the target thread is resumed. If the thread that would resume the target thread attempts to lock this monitor prior to calling resume, deadlock results. Such deadlocks typically manifest themselves as "frozen" processes. For more information, see Why are Thread.stop, Thread.suspend and Thread.resume Deprecated?.

String
toString() 
Returns a string representation of this thread, including the thread's name, priority, and thread group.

static void
yield() 
Causes the currently executing thread object to temporarily pause and allow other threads to execute.

נעילות , המתנות וכו'
כאשר בתכנית שלנו קורים מספר דברים בו זמנית ישנה סכנה לדברים בלתי צפויים. למשל קוד כזה:

Thread A

A.1 p.x = 4;

A.2 p.y = 7;

ובו זמנית

Thread B

B.1 p.x = 6;

B.2 p.y = 8;

ייתכן שסדר הדברים יהיה כזה

A.1 p.x = 4;

B.1 p.x = 6;

B.2 p.y = 8;

A.2 p.y = 7;

ואז בסוף נקבל

p.x = 6 , p.y = 7

שזה לא מה שאף אחד מהם ציפה לו.

ב Java פותרים את הבעיות הנ"ל בשיטת המקל כלומר קוד כזה נכתוב בצורה

p תפוס את המקל של 
p.x = 4

p.y = 7

p שחרר את המקל של
ה syntax הוא

synchronize(p) {


p.x = 4;


p.y = 7l

}

(שימו לב שזה מבטיח שלא נשכח לשחרר את המקל)

wait() ו notifyAll() 

לכל אוביקט, בנוסף למקל יש מיטה ופעמון. נניח שיש לנו Thread שבכל פעם שמוסיפים איבר לרשימה , רץ ברקע וממיין אותה.

במקום שירוץ ב loop וכל הזמן יבדוק אם הרשימה השתנתה הוא מבצע את הקוד הבא:

(תרשים 7.3)
while (true) {


קח את המקל של הרשימה


לך לישון במיטה של הרשימה


ברגע שצלצלו בפעמון:


מיין את הרשימה

שחרר את המקל


print “I did it!”;

}
עכשיו בכל פעם שרוצים לשנות את הרשימה כותבים קוד כזה

(תרשים 7.4)
public void addObject(Obj o)  {


קח את המקל של הרשימה


לרשימה o הוסף את

צלצל בפעמון של הרשימה


שחרר את המקל של הרשימה
}

למה צריך להחזיק במקל כדי לצלצל בפעמון או ללכת לישון? (תן דוגמא עם flag ).

הסינטקס:

ללכת לישון – wait()
להעיר מישהו שישן – notify() 

להעיר את כל הישנים – notifyAll() 

בדרך כלל נעדיף להשתמש ב notifyAll() 

הסבר קצר: intterupt()  , InterruptedException
Networking
(לקחתי הרבה כאן מ Just Java 2  - פרק 22 )

אנחנו נלמד איך לכתוב אפליקציות שמשתמשות בתקשורת ב TCP Sockets .

בע"פ: קצת הסבר על IP וכו'

(תרשים 7.5)

בגדול תקשורת TCP עובדת בדיוק כמו טלפון. יש לנו קוד ב Java שאומר

s Socket תתקשר למחשב 1234 ותקבל אוביקט 
InputStream in = s.getInputStream();

OutputStream out = s.getOutputStream();

יאללה , אפשר להתחיל לדבר...

זה כאשר אנחנו יוזמים את השיחה.

כאשר אנחנו רוצים לקבל שיחות יש לנו קוד ב Java שאומר:

תאזין על הקו ותחכה לשיחה, 

s Socketברגע שמגיעה שיחה תכניס אותה לאוביקט  
InputStream in = s.getInputStream();

OutputStream out = s.getOutputStream();

יאללה , אפשר להתחיל לדבר...

כתובת של תכנית מורכבת מכתובת של מחשב + port בתוך המחשב. כאשר תכנית מאזינה היא מאזינה על port מסוים.

איך עושים את זה ב Java :

תתקשר למחשב ecu.co.il , port 23 וקבל אוביקט Socket לתוך s :

Socket s = new Socket(“ecu.co.il”,23)
תאזין לשיחה על port 23  וברגע שהיא מגיעה קבל אוביקט Socket לתוך s :

ServerSocket serverSock = new ServerSocket(23);

Socket s = serverSock.accept();

לנתק שיחה

s.close();

דוגמא מגניבה מתוך Just Java 2 :
תכנית ששולחת email :

(תרשים 7.6)
import java.io.*;

import java.net.*;

class SendMail {

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


// mail.actcom.co.il:25 תתקשר ל 
Socket s =  new Socket(“mail.actcom.co.il”,25);


InputStream in = s.getInputStream();


OutputStream out = s.getOutputStream();


// streams תעטוף את ה 
DataInputStream dis = new DataInputStream(in);


PrintStream ps = new PrintStream(out);


// שלח דואר

// אנחנו שולחים פקודות ומדפיסים למסך את התשובה
ps.println(“mail from: saar”);


System.out.println( dis.readLine() );


ps.println(“rcpt to: einat”);


System.out.println( dis.readlIne() );


ps.println(“data”);


System.out.println( dis.readlIne() );


ps.println(“Hello\n Here’s a message from a program”);


ps.println(“.”);


System.out.println( dis.readlIne() );


ps.flush();


s.close();

}

}
(תרשים 7.7)
class Socket

PRIVATE
Constructor Summary


protected 
Socket() 
Creates an unconnected socket, with the system-default type of SocketImpl.


Socket(InetAddress address, int port) 
Creates a stream socket and connects it to the specified port number at the specified IP address.


Socket(InetAddress host, int port, boolean stream) 
Deprecated. Use DatagramSocket instead for UDP transport.


Socket(InetAddress address, int port, InetAddress localAddr, int localPort) 
Creates a socket and connects it to the specified remote address on the specified remote port.

protected 
Socket(SocketImpl impl) 
Creates an unconnected Socket with a user-specified SocketImpl.


Socket(String host, int port) 
Creates a stream socket and connects it to the specified port number on the named host.


Socket(String host, int port, boolean stream) 
Deprecated. Use DatagramSocket instead for UDP transport.


Socket(String host, int port, InetAddress localAddr, int localPort) 
Creates a socket and connects it to the specified remote host on the specified remote port.

PRIVATE
Method Summary


void
close() 
Closes this socket.

InetAddress
getInetAddress() 
Returns the address to which the socket is connected.

InputStream
getInputStream() 
Returns an input stream for this socket.

InetAddress
getLocalAddress() 
Gets the local address to which the socket is bound.

int
getLocalPort() 
Returns the local port to which this socket is bound.

OutputStream
getOutputStream() 
Returns an output stream for this socket.

int
getPort() 
Returns the remote port to which this socket is connected.

int
getReceiveBufferSize() 
Get value of the SO_RCVBUF option for this socket, that is the buffer size used by the platform for input on the this Socket.

int
getSendBufferSize() 
Get value of the SO_SNDBUF option for this socket, that is the buffer size used by the platform for output on the this Socket.

int
getSoLinger() 
Returns setting for SO_LINGER.

int
getSoTimeout() 
Returns setting for SO_TIMEOUT.

boolean
getTcpNoDelay() 
Tests if TCP_NODELAY is enabled.

void
setReceiveBufferSize(int size) 
Sets the SO_RCVBUF option to the specified value for this DatagramSocket.

void
setSendBufferSize(int size) 
Sets the SO_SNDBUF option to the specified value for this DatagramSocket.

static void
setSocketImplFactory(SocketImplFactory fac) 
Sets the client socket implementation factory for the application.

void
setSoLinger(boolean on, int linger) 
Enable/disable SO_LINGER with the specified linger time in seconds.

void
setSoTimeout(int timeout) 
Enable/disable SO_TIMEOUT with the specified timeout, in milliseconds.

void
setTcpNoDelay(boolean on) 
Enable/disable TCP_NODELAY (disable/enable Nagle's algorithm).

String
toString() 
Converts this socket to a String.

דוגמא מגניבה 2

תכנית שמדפיסה דף אינטרנט

(תרשים 7.8)
import java.io.*;

import java.net.*;

public class Browse {


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



Socket s = new Socket(“www.ecu.co.il”,80);



PrintStream out = new PrintStream(s.getOutputStream());



DataInputStream  in = new DataInputStream(s.getInputStream());



out.println(“GET /index.html”);



String str = null;



while ( (str = in.readLine()) != null) {




System.out.println(str);



}



s.close();


}

}

הערה: התכניות האלה משתמשות ב DataInputStream.readLine()  שהיא deprecated – צריך להחליף ב BufferedReader 

(תרשים 7.9)
String readLine() 
Deprecated. This method does not properly convert bytes to characters. As of JDK 1.1, the preferred way to read lines of text is via the BufferedReader.readLine() method. Programs that use the DataInputStream class to read lines can be converted to use the BufferedReader class by replacing code of the form: 

     DataInputStream d = new DataInputStream(in);

with: 

     BufferedReader d

          = new BufferedReader(new InputStreamReader(in));

הערה: כאשר נמצאים מאחורי firewall קוראים לתכנית בצורה

java –DproxySet=true –DproxyHost=HOSTNAME –DproxyPort=HOSTNUM Browse

תרגיל: כתבי אפליקצית telnet  כרגע אני לא זוכר את port ברירת המחדל של telnet – בררי אותו באינטרנט.

תרגיל רשות: כתבי אפליקציה שמקבלת את הדואר שלך דרך פרוטוקול pop .

הערה: הגדרות של הפרוטוקולים השונים כגון דואר (pop,smtp) , telnet , ftp וכו' נמצאות במסמכים שנקראים RFC (Request For Comments)  ניתן למצוא אותם באינטרנט. נסו למשל ב

http://www.internic.net/std
http://www.w3.org/pub/WWW/Protocols/
 כתיבת תכנית שמאזינה:

נכתוב תכנית שמקבלת שיחה , מדפיסה כל מה שנאמר ושולחת אותו בחזרה למתקשר

(תרשים 7.10)
import java.io.*;

import java.net.*;

class StupidServer {


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



ServerSocket ssocket  = new ServerSocket(6000);



while (true) {




System.err.println(“Starting…”);






Socket soc = ssocket.accept();




System.err.println(“Connected!”);




PrintStream out = new PrintStream(soc.getOutputStream());




BufferedReader in = new BufferedReader(new InputStreamReader (





 
soc.getInputStream() ) );




out.println(“hello!”);




String s = null;




while ( (s = in.readLine() ) != null ) {





if (s.equals(“exit”)) {






out.println(“bye bye”);






soc.close();

break;





}





System.out.println(“He said” + s);





out.println(“You said “ + s);




}



}


}

}

בדוק אותה ע"י telnet

יש לנו בעיה אחת עם השרת הזה – הוא לא יכול לטפל בכמה clients בו זמנית.

נתקן את זה ע"י שימוש ב Threads
(תרשים 7.11)
import java.io.*; import java.net.*;

class StupidServer {

    static class Handler implements Runnable {

        Socket soc;

        Handler(Socket soc_) { soc = soc_; }

        public void run() {

            try {

              System.err.println("Got connection!");

            PrintStream out = new PrintStream(soc.getOutputStream());

            BufferedReader in = new BufferedReader(new InputStreamReader (

                    soc.getInputStream() ) );

            out.println("You are connected to stupid server");

            String s = null;

            while ( (s = in.readLine() ) != null ) {

                if (s.equals("exit")) {

                    out.println("bye");

                    soc.close();

                    break;

                }

                System.out.println("He said" + s);

                out.println("You said " + s);

            }

            } catch (IOException e) {

                e.printStackTrace();

            }

        }

    }

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

        ServerSocket ssocket  = new ServerSocket(6000);

        while (true) {

            System.err.println("Starting...");

            Socket soc = ssocket.accept();

            new Thread(new Handler(soc)).start();

        }

    }

}

תרגיל: הפוך את השרת הזה ל Chat Server – השתמש ברשימה משותפת שתסנכרן אותה ע"י השיטה המתאימה במחלקה Collections .

interface Collection
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interface Set





abstract class AbstractCollection
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abstract class AbstractMap





class HashMap





class WeakHashMap





class TreeMap





abstract class Reader





class BufferedReader





class InputStreamReader





class FileReader
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