Java Collection Framework


Java Collection Framework – in java.util

public interface Collection

The root interface in the collection hierarchy. A collection represents a group of objects, known as its elements. Some collections allow duplicate elements and others do not. Some are ordered and others unordered. The SDK does not provide any direct implementations of this interface: it provides implementations of more specific subinterfaces like Set and List. This interface is typically used to pass collections around and manipulate them where maximum generality is desired.

Method Summary

boolean add(Object o)                    

boolean  addAll(Collection c)                    

void clear()                 

boolean contains(Object o)   

boolean containsAll(Collection c)                 

boolean equals(Object o)                 

int hashCode() 

boolean isEmpty()             

Iterator iterator()           

boolean remove(Object o)   

boolean

removeAll(Collection c) 

boolean retainAll(Collection c) 

int size()      

Object[] toArray() 

public interface Set extends Collection

A collection that contains no duplicate elements. More formally, sets contain no pair of elements e1 and e2 such that e1.equals(e2) – different to e1==e2, and at most one null element. As implied by its name, this interface models the mathematical set abstraction.

The Set interface places additional stipulations, beyond those inherited from the Collection interface, on the contracts of all constructors and on the contracts of the add, equals and hashCode methods. Declarations for other inherited methods are also included here for convenience. (The specifications accompanying these declarations have been tailored to the Set interface, but they do not contain any additional stipulations.)

Note: Great care must be exercised if mutable objects are used as set elements. The behavior of a set is not specified if the value of an object is changed in a manner that affects equals comparisons while the object is an element in the set. A special case of this prohibition is that it is not permissible for a set to contain itself as an element.

boolean add(Object o) 

boolean addAll(Collection c) 

void clear() 

boolean contains(Object o) 

boolean containsAll(Collection c) 

boolean equals(Object o) 

int hashCode() 

boolean isEmpty() 

Iterator iterator() 

boolean remove(Object o) 

boolean removeAll(Collection c) 

boolean retainAll(Collection c) 

int size() 

Object[] toArray()

public interface List extends Collection

An ordered collection (also known as a sequence). The user of this interface has precise control over where in the list each element is inserted. The user can access elements by their integer index (position in the list), and search for elements in the list.

Unlike sets, lists typically allow duplicate elements. More formally, lists typically allow pairs of elements e1 and e2 such that e1.equals(e2), and they typically allow multiple null elements if they allow null elements at all. It is not inconceivable that someone might wish to implement a list that prohibits duplicates, by throwing runtime exceptions when the user attempts to insert them, but we expect this usage to be rare.

The List interface places additional stipulations, beyond those specified in the Collection interface, on the contracts of the iterator, add, remove, equals, and hashCode methods. Declarations for other inherited methods are also included here for convenience.

The List interface provides four methods for positional (indexed) access to list elements. Lists (like Java arrays) are zero based. Note that these operations may execute in time proportional to the index value for some implementations (the LinkedList class, for example). Thus, iterating over the elements in a list is typically preferable to indexing through it if the caller does not know the implementation.

Retrospectively implemented by Vector.

public interface Map

An object that maps keys to values. A map cannot contain duplicate keys; each key can map to at most  one value. This interface takes the place of the Dictionary class, which was a totally abstract class rather than an interface.

The Map interface provides three collection views, which allow a map's contents to be viewed as a set of keys, collection of values, or set of key-value mappings. The order of a map is defined as the order in which the iterators on the map's collection views return their elements. Some map implementations, like the TreeMap class, make specific guarantees as to their order; others, like the HashMap class, do not.

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.

void clear() 

boolean containsKey(Object key) 

boolean containsValue(Object value) 

Set entrySet() 

boolean equals(Object o) 

Object get(Object key) 

int hashCode() 

boolean isEmpty() 

Set keySet() 

Object put(Object key, Object value) 

Associates the specified value with the specified key in this map 

void putAll(Map t) 

Object remove(Object key) 

int size() 

Collection values()

public interface Enumeration

An object that implements the Enumeration interface generates a series of elements, one at a time. Successive calls to the nextElement method return successive elements of the series. 

For example, to print all elements of a vector v: 

    for (Enumeration e = v.elements() ; e.hasMoreElements() ;) {

              System.out.println(e.nextElement());

    }

Methods are provided to enumerate through the elements of a vector, the keys of a hashtable, and the values in a hashtable.Enumerations are also used to specify the input streams to a  SequenceInputStream. 

NOTE: The functionality of this interface is duplicated by the Iterator interface. In addition, Iterator adds an optional remove operation, and has shorter method names. New implementations should consider using Iterator in preference to Enumeration.

Methods

boolean hasMoreElements() 

Object nextElement()

public interface Iterator

An iterator over a collection. Iterator takes the place of Enumeration in the Java collections framework. Iterators differ from enumerations in two ways: 

· Iterators allow the caller to remove elements from the underlying collection during the iteration with well-defined semantics.  

· Method names have been improved.

boolean hasNext() 

                  Returns true if the iteration has more elements.

Object next() 

                  Returns the next element in the interation.

void remove() 

public class HashSet extends AbstractSet implements Set, Cloneable, Serializable 
This class implements the Set interface, backed by a hash table (actually a HashMap instance). It makes no guarantees as to the iteration order of the set; in particular, it does not guarantee that the order will remain constant over time. This class permits the null element.

This class offers constant time performance for the basic operations (add, remove, contains and size), assuming the hash function disperses the elements properly among the buckets. Iterating over this set requires time proportional to the sum of the HashSet instance's size (the number of elements) plus the "capacity" of the backing HashMap instance (the number of buckets). Thus, it's very important not to set the intial capacity too high (or the load factor too low) if iteration performance is important.

Note that this implementation is not synchronized. If multiple threads access a set concurrently, and at least one of the threads modifies the set, it must be synchronized externally. This is typically accomplished by synchronizing on some object that naturally encapsulates the set.

add(Object o) 

void clear() 

Object clone() – returns a shallow copy

boolean contains(Object o) 

boolean isEmpty() 

Iterator iterator() 

boolean remove(Object o) 

int size()

Methods inherited from interface java.util.Set

addAll, containsAll, equals, hashCode, removeAll, retainAll, toArray, toArray

public class HashMap extends AbstractMap implements Map, Cloneable, Serializable

Hash table based implementation of the Map interface. This implementation provides all of the optional map operations, and permits null values and the null key. (The HashMap class is roughly equivalent to Hashtable, except that it is unsynchronized and permits nulls.) This class makes no guarantees as to the order of the map; in particular, it does not guarantee that the order will remain constant over time.

This implementation provides constant-time performance for the basic operations (get and put), assuming the hash function disperses the elements properly among the buckets. Iteration over collection views requires time proportional to the "capacity" of the HashMap instance (the number of buckets) plus its size (the number of key-value mappings).

void clear() 

Object clone() 

boolean containsKey(Object key) 

boolean containsValue(Object value) 

Set entrySet() 

Object get(Object key) 

boolean isEmpty() 

Set keySet() 

Object put(Object key, Object value) 

void putAll(Map t) 

Object remove(Object key) 

int size() 

Collection values() 

public class Hashtable extends Dictionary implements Map, Cloneable, Serializable

This class implements a hashtable, which maps keys to values. Any non-null object can be used as a key or as a value. 

To successfully store and retrieve objects from a hashtable, the objects used as keys must implement the hashCode method and the equals method. 

An instance of Hashtable has two parameters that affect its performance: initial capacity and load factor. The capacity is the number of buckets in the hash table, and the initial capacity is simply the capacity at the time the hash table is created. Note that the hash table is open: in the case a "hash collision", a single bucket stores multiple entries, which must be searched sequentially. The load factor is a measure of how full the hash table is allowed to get before its capacity is automatically increased. When the number of entries in the hashtable exceeds the product of the load factor and the current capacity, the capacity is increased by calling the rehash method.

Generally, the default load factor (.75) offers a good tradeoff between time and space costs. Higher values decrease the space overhead but increase the time cost to look up an entry (which is reflected in most Hashtable operations, including get and put).

The initial capacity controls a tradeoff between wasted space and the need for rehash operations, which are time-consuming. No rehash operations will ever occur if the initial capacity is greater than the maximum number of entries the Hashtable will contain divided by its load factor. However, setting the initial capacity too high can waste space.

As of the Java 2 platform v1.2, this class has been retrofitted to implement Map, so that it becomes a part of Java's collection framework. Unlike the new collection implementations, Hashtable is synchronized.

Some methods

Enumeration elements() - Returns an enumeration of the values in this hashtable.

Set entrySet() 

Enumeration keys() – Returns an enumeration of the keys in this hashtable.

Set keySet() - Returns a Set view of the keys contained in this Hashtable.

protected void rehash() 

Collection values()

public class Vector extends AbstractList implements List, Cloneable, Serializable

The Vector class implements a growable array of objects. Like an array, it contains components that can be accessed using an integer index. However, the size of a Vector can grow or shrink as needed to accommodate adding and removing items after the Vector has been created.

Each vector tries to optimize storage management by maintaining a capacity and a capacityIncrement. The capacity is always at least as large as the vector size; it is usually larger because as components are added to the vector, the vector's storage increases in chunks the size of capacityIncrement. An application can increase the capacity of a vector before inserting a large number of components; this reduces the amount of incremental reallocation. 

As of the Java 2 platform v1.2, this class has been retrofitted to implement List, so that it becomes a part of Java's collection framework. Unlike the new collection implementations, Vector is synchronized.

The Iterators returned by Vector's iterator and listIterator methods are fail-fast: if the Vector is structurally modified at any time after the Iterator is created, in any way except through the Iterator's own remove or add methods, the Iterator will throw a ConcurrentModificationException. Thus, in the face of concurrent modification, the Iterator fails quickly and cleanly, rather than risking arbitrary, non-deterministic behavior at an undetermined time in the future. The Enumerations returned by Vector's

elements method are not fail-fast.

void add(int index, Object element) 

boolean add(Object o) 

void addElement(Object obj) 

Object elementAt(int index) 

Enumeration elements() 

int indexOf(Object elem) 

boolean remove(Object o) 

boolean removeElement(Object obj) 

void removeElementAt(int index) 

Object set(int index, Object element) 

void setElementAt(Object obj, int index) 

Object[]toArray() 
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