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CSE 7345
Advanced Application Development

Java Collections and Maps

Java Collections Framework

Collection

List Set

Map

HashMap  TreeMap  List Set

TreeSet  

HashMap  TreeMap  

Vector

Question: What is Collection?

a concrete 
Collectionadd(Object o)

Things all Collection 
classes can do..

addAll(Collection c)

contains(Object)( j )

isEmpty()
iterator()
remove(Object)

Map
Defines an interface that maps 
keys to values. A map cannot 
contain duplicate keys; each key 
can map to at most one value. 
Specifies:

put (Object, Object)

get(Object)
HashMap  

g ( j )

Hash table based implementation
of the Map interface… permits 
null values and the null 
key…provides constant-time 
performance for get and put

Map

HashMap  TreeMap  

TreeMap is an implementation of the Map TreeMap is an implementation of the Map 
interface… guarantees that the map 
will be in ascending key order, sorted 
according to the natural order for 
the key's class (for Strings, this 
means alphabetical order)

Java Map Interface
keys values

put(keyObject, valueObject)

get(keyObject) : valueObject

returns reference to 
value object

HashMap is a “hash table”

put(keyObject, valueObject)

buckets

0

uses keyObject.hashCode()
to assign (key-value) pair to a bucket 
(think array element)
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HashMap retrieval

get(keyObject)

buckets

uses keyObject.hashCode()
to select the bucket 

then uses “equals” to test the keyObject 
against the key(s) in the bucket

Map altering operations

• Object put(Object key, Object value) 
• Object remove(Object key) 
• void putAll(Map mapping) • void putAll(Map mapping) 
• void clear() 
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Map query operations

• Object get(Object key) 
• boolean containsKey(Object key) 
• boolean containsValue(Object value) • boolean containsValue(Object value) 
• int size() 
• boolean isEmpty()

Maps and Iteration over Elements

Enumerations are OUT!

Map Iteration
You don’t enumerate or iterate over a Map
You extract keys, values or key-value pairs

as Sets or Collections

keySet()
Set

values()
Collection

removing elements in Set or Collection 
removes pair in Map!

Map Iteration
You don’t enumerate or iterate over a Map
You extract keys, values or key-value pairs

as Sets or Collections

keySet()
Set

Set keys = map.keySet();

Iterator iter = keys.iterator();
while (iter.hasNext() ) {

Object key = iter.next();
…

}

map

Map Iteration
You can extract key-value pairs as  
a Set of Map.Entry objects

entrySet()

Set

Set entries = map.entrySet();

Iterator iter = entries.iterator();
while (iter.hasNext() ) {

Map.Entry e = (Map.Entry)iter.next();

Object key = e.getKey();
Object val  = e.getValue();
…

}

map

Your own classes:
hashCode and equals

Employee class
String name
String title
i iint idNumber double salary

override equals so that two 
objects with the same data 
are considered equal

override hashCode so that 
two objects that are equal 
have the same hashCode


