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:KDW�LV�D�&ROOHFWLRQ"

� 2EMHFW�WKDW�JURXSV�HOHPHQWV

� 0DLQ�8VHV
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:KDW�LV�D�&ROOHFWLRQV�)UDPHZRUN"

� 8QLILHG�$UFKLWHFWXUH

� ,QWHUIDFHV���LPSOHPHQWDWLRQ�LQGHSHQGHQFH

� ,PSOHPHQWDWLRQV���UHXVDEOH�GDWD�VWUXFWXUHV

� $OJRULWKPV���UHXVDEOH�IXQFWLRQDOLW\

� %HVW�NQRZQ�H[DPSOHV

� &���6WDQGDUG�7HPSODWH�/LEUDU\��67/�

� 6PDOOWDON�FROOHFWLRQV
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%HQHILWV

� 5HGXFHV�SURJUDPPLQJ�HIIRUW

� ,QFUHDVHV�SURJUDP�VSHHG�DQG�TXDOLW\

� ,QWHURSHUDELOLW\�DPRQJ�XQUHODWHG�$3,V

� 5HGXFHV�HIIRUW�WR�OHDUQ�QHZ�$3,V

� 5HGXFHV�HIIRUW�WR�GHVLJQ�QHZ�$3,V

� )RVWHUV�VRIWZDUH�UHXVH
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'HVLJQ�*RDOV

� 6PDOO�DQG�VLPSOH

� 5HDVRQDEO\�SRZHUIXO

� (DVLO\�H[WHQVLEOH

� &RPSDWLEOH�ZLWK�SUHH[LVWLQJ�FROOHFWLRQV

� 0XVW�IHHO�IDPLOLDU
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$UFKLWHFWXUH�2YHUYLHZ

� &RUH�&ROOHFWLRQ�,QWHUIDFHV

� *HQHUDO�3XUSRVH�,PSOHPHQWDWLRQV

� :UDSSHU�,PSOHPHQWDWLRQV

� $EVWUDFW�,PSOHPHQWDWLRQV

� $OJRULWKPV
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&RUH�&ROOHFWLRQ�,QWHUIDFHV
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&ROOHFWLRQ�,QWHUIDFH

public interface Collection {
int size();
boolean isEmpty();
boolean contains(Object element);
boolean add(Object element);    // Optional
boolean remove(Object element); // Optional
Iterator iterator();

Object[] toArray();
Object[] toArray(Object a[]);

// Bulk Operations
boolean containsAll(Collection c);
boolean addAll(Collection c);    // Optional
boolean removeAll(Collection c); // Optional
boolean retainAll(Collection c); // Optional
void clear();                    // Optional

}
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,WHUDWRU�,QWHUIDFH

� 5HSODFHPHQW�IRU�(QXPHUDWLRQ�LQWHUIDFH

� $GGV�remove �PHWKRG

� ,PSURYHV�PHWKRG�QDPHV

public interface Iterator {
    boolean hasNext();
    Object next();
    void remove();    // Optional
}
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&ROOHFWLRQ�([DPSOH

public static boolean removeNulls(Collection c) {
boolean modified = false;
for (Iterator i = c.iterator(); i.hasNext(); ) {
  if (i.next()==null) {
    i.remove();
    modified = true;
  }
}
return modified;

}

Reusable algorithm to eliminate nullsReusable algorithmReusable algorithm to to eliminate nulls eliminate nulls
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6HW�,QWHUIDFH

� $GGV�QR�PHWKRGV�WR�&ROOHFWLRQ�

� $GGV�VWLSXODWLRQ��QR�GXSOLFDWH�HOHPHQWV

� 0DQGDWHV�HTXDOV�DQG�KDVK&RGH�FDOFXODWLRQ

public interface Set extends Collection {
}
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6HW�,GLRPV

Set s1, s2;

boolean  subset  = s1.containsAll(s2);

Set  union  = new HashSet(s1);
union = union.addAll(s2);

Set  intersection  = new HashSet(s1);
intersection = intersection.retainAll(s2);

Set  difference  = new HashSet(s1);
difference = difference.removeAll(s2);

Collection c;
Collection  noDups  = new HashSet(c);
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/LVW�,QWHUIDFH

public interface List extends Collection {
Object get(int index);
Object set(int index, Object element); // Optional
void add(int index, Object element);   // Optional
Object remove(int index);              // Optional
abstract boolean addAll(int index, Collection c);
                                       // Optional

int indexOf(Object o);
int lastIndexOf(Object o);

List subList(int from, int to);

ListIterator listIterator();
ListIterator listIterator(int index);

}

A sequence of objectsAA sequence of objects sequence of objects
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/LVW�([DPSOH

public static void swap(List a, int i, int j) {
Object tmp = a.get(i);
a.set(i, a.get(j));
a.set(j, tmp);

}

private static Random r = new Random();

public static void shuffle(List a) {
for (int i=a.size(); i>1; i--)
  swap(a, i-1, r.nextInt(i));

}

Reusable algorithms to swap elements and randomizeReusable algorithmsReusable algorithms to to swap elements and randomize swap elements and randomize
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/LVW�,GLRPV

  List a, b;

  // Concatenate two lists
a.addAll(b);

  // Range-remove
a.subList(from, to).clear();

  // Range-extract
List partView = a.subList(from, to);
List part = new ArrayList(partView);
partView.clear();
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0DS�,QWHUIDFH

public interface Map {
int size();
boolean isEmpty();
boolean containsKey(Object key);
boolean containsValue(Object value);
Object get(Object key);
Object put(Object key, Object value);   // Optional
Object remove(Object key);              // Optional

  void putAll(Map t);  // Optional
void clear();        // Optional

  // Collection Views
public Set keySet();
public Collection values();
public Set entrySet();

}

A key-value mappingAA key key--value mappingvalue mapping
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0DS�,GLRPV

  // Iterate over all keys in Map m
Map m;
for (iterator i = m.keySet().iterator(); i.hasNext(); )
  System.out.println(i.next());

  // "Map algebra”
Map a, b;

  boolean isSubMap  = a.entrySet().containsAll(b.entrySet());

  Set commonKeys = new HashSet(a.keySet()).retainAll(b.keySet);

  //Remove keys from a that have mappings in b
a.keySet().removeAll(b.keySet());

  //etc. !!!
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*HQHUDO�3XUSRVH�,PSOHPHQWDWLRQV

Consistent Naming and BehaviorConsistent Naming and BehaviorConsistent Naming and Behavior
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&KRRVLQJ�DQ�,PSOHPHQWDWLRQ

� 6HW

� +DVK6HW����2����DFFHVV��QR�RUGHU�JXDUDQWHH

� 7UHH6HW����2�ORJ�Q��DFFHVV��VRUWHG

� 0DS

� +DVK0DS�����6HH�+DVK6HW�

� 7UHH0DS�����6HH�7UHH6HW�

� /LVW

� $UUD\/LVW����2����UDQGRP�DFFHVV��2�Q��LQVHUW�UHPRYH

� /LQNHG/LVW����2�Q��UDQGRP�DFFHVV��2����LQVHUW�UHPRYH�

� 8VH�IRU�TXHXHV�DQG�GHTXHV
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,PSOHPHQWDWLRQ�%HKDYLRU

� )DLO�IDVW�LWHUDWRU

� 1XOO�HOHPHQWV��NH\V��YDOXHV�SHUPLWWHG

� 1RW�WKUHDG�VDIH

Unlike Vector and Hashtable...Unlike Vector and HashtableUnlike Vector and Hashtable......
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6\QFKURQL]DWLRQ�:UDSSHUV

� $QRQ\PRXV�LPSOHPHQWDWLRQV��RQH�SHU�FRUH�LQWHUIDFH

� 6WDWLF�IDFWRULHV�WDNH�FROOHFWLRQ�RI�DSSURSULDWH�W\SH

� 7KUHDG�VDIHW\�DVVXUHG�LI�DOO�DFFHVV�WKURXJK�ZUDSSHU

� 0XVW�PDQXDOO\�V\QFKURQL]H�LWHUDWLRQ

A New Approach to Thread SafetyA NewA New Approach Approach to Thread to Thread Safety Safety
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6\QFKURQL]DWLRQ�:UDSSHU�([DPSOH

Set s = Collections.synchronizedSet(new HashSet());
        ...
s.add("wombat");  // Thread-safe
        ...
synchronized(s) {
    Iterator i = s.iterator(); // In synch block!
    while (i.hasNext())
        System.out.println(i.next());
}
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8QPRGLILDEOH��:UDSSHUV

� $QDORJRXV�WR�V\QFKURQL]DWLRQ�ZUDSSHUV

� $QRQ\PRXV�LPSOHPHQWDWLRQV

� 6WDWLF�IDFWRU\�PHWKRGV

� 2QH�IRU�HDFK�FRUH�LQWHUIDFH

� 3URYLGH�UHDG�RQO\�DFFHVV
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&RQYHQLHQFH�,PSOHPHQWDWLRQV

� Arrays.asList(Object[] a)

� $OORZV�DUUD\�WR�EH��YLHZHG��DV�/LVW

� %ULGJH�WR�&ROOHFWLRQ�EDVHG�$3,V

• EMPTY_SET�DQG�EMPTY_LIST
LPPXWDEOH�FRQVWDQWV

• singleton
LPPXWDEOH�VHW�ZLWK�VSHFLILHG�REMHFW

• nCopies
LPPXWDEOH�OLVW�ZLWK�Q�FRSLHV�RI�REMHFW
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&XVWRP�,PSOHPHQWDWLRQ�,GHDV

� 3HUVLVWHQW

� +LJKO\�FRQFXUUHQW

� +LJK�SHUIRUPDQFH��VSHFLDO�SXUSRVH

� 6SDFH�HIILFLHQW�UHSUHVHQWDWLRQV

� )DQF\�GDWD�VWUXFWXUHV

� &RQYHQLHQFH�FODVVHV
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&XVWRP�,PSOHPHQWDWLRQ�([DPSOH

  // List adapter for primitive int array
public static List intArrayList(final int[] a) {
  return new AbstractList() {
    public Object get(int i) {
      return new Integer(a[i]);
    }

    public int size() {return a.length;}

    public Object set(int i, Object o) {
      int oldVal = a[i];
      a[i] = ((Integer)o).intValue();
      return new Integer(oldVal);
    }
  };
}

It‘s easy with our abstract implementationsItIt ‘s‘s easy with our abstract implementations easy with our abstract implementations
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5HXVDEOH�$OJRULWKPV

� static void sort (List[]);

� static int binarySearch (List list, Object key);

� static object min (List[]);

� static object max(List[]);

� static void fill (List list, Object o);

� static void copy (List dest, List src);

� static void reverse (List list);

� static void shuffle (List list);
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$OJRULWKP�([DPSOH��

List strings;              // Elements type: String
    ...
Collections.sort(strings); // Alphabetical order

Vector dates;              // Elements type: Date
    ...
Collections.sort(dates);   // Chronological order

// Comparable interface (Infrastructure)
public interface Comparable {
    int compareTo(Object o);
}

Sorting Lists of Comperable ElementsSorting Lists of ComperableSorting Lists of Comperable Elements Elements
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&RPSDUDWRU�,QWHUIDFH

� 6SHFLILHV�RUGHU�DPRQJ�REMHFWV

� 2YHUULGH�QDWXUDO�RUGHU�RQ�&RPSDUDEOHV

� 3URYLGH�RUGHU�RQ�QRQ�&RPSDUDEOHV

public interface Comparator {
    public int compare(Object o1, Object o2);
}

(Infrastructure)((InfrastructureInfrastructure))
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$OJRULWKP�([DPSOH��

  List strings; // Element type: String
  ...
Collections.sort(strings, Collections.ReverseOrder() );

  // Case-independent alphabetical order
static Comparator cia  = new Comparator() {
  public int compare(Object o1, Object o2) {
    return ((String)o1).toLowerCase().
     compareTo(((String)o2).toLowerCase());
  }
};

  Collections.sort(strings, cia );

Sorting with a ComparatorSorting withSorting with a a Comparator Comparator
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&RPSDWLELOLW\

� 8SZDUG�&RPSDWLELOLW\

- Vector �LPSOHPHQWV�List

- Hashtable �LPSOHPHQWV�Map

- Arrays.asList(myArray)

� %DFNZDUG�&RPSDWLELOLW\

- myCollection.toArray()

- Vector(myCollection)

- Hashtable(myMap)

Old and new collections interoperate freelyOld and new collections interoperate freelyOld and new collections interoperate freely
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$3,��'HVLJQ�*XLGHOLQHV

� $YRLG�DG�KRF�FROOHFWLRQV

� ,QSXW�SDUDPHWHU�W\SH�

� $Q\�FROOHFWLRQ�LQWHUIDFH��&ROOHFWLRQ��0DS�EHVW�

� $UUD\�PD\�VRPHWLPHV�EH�SUHIHUDEOH

� 2XWSXW�YDOXH�W\SH�

� $Q\�FROOHFWLRQ�LQWHUIDFH�RU�W\SH

� $UUD\

� 3URYLGH�DGDSWHUV�IRU�OHJDF\�FROOHFWLRQV
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6HUPRQ

� 3URJUDPPHUV�

� 8VH�QHZ�LPSOHPHQWDWLRQV�DQG�DOJRULWKPV

� :ULWH�UHXVDEOH�DOJRULWKPV

� ,PSOHPHQW�FXVWRP�FROOHFWLRQV

� $3,�'HVLJQHUV�

� 7DNH�FROOHFWLRQ�LQWHUIDFH�REMHFWV�DV�LQSXW

� )XUQLVK�FROOHFWLRQV�DV�RXWSXW
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)RU�0RUH�,QIRUPDWLRQ

http://java.sun.com/products/ jdk /1.2/docs/
guide/collections/index.html


