Java Collection Framework

A simple, extensible framework to handle

collections of objects
Coffection Mag
| | ﬂl
St List Sortediviay
Sorted Set

Interface Col | ecti on

An unordered collection of possibly duplicate
objects, a.k.a. A bag.

+add(o) Add a new element
+clear () Remove all elements
+cont ai ns(o0) Membership checking.
+i SEnpt y() Whether it is empty
siterator() Returnan iterator
srenove(0) Remove an element
+size() The number of elements

A sequential collection of objects, a.k.a. Sequence.

«add(i, 0)
sadd( o)
sget (1)

s enove(i)
of enove( 0)
sset (i, 0)

nterface Li st

Insert o at position i

Append o to the end

Return the i -th element
Remove the i -th element
Remove the element o

Replace the i -th element with o

Interface Set

A set is an unordered collection of non-duplicate
objects.

+ Same methods as Col | ecti on

+ The add() method will check if the element
occurs in the set.

An ordered set is a set whose elements are sorted in
certain order.




Interface Map

A collection of key-value pairs.

*cl ear () Remove all mappings

*cont ai nsKey (k) Whether contains a mapping for k
»cont ai nsVal ue(v) Whether contains a mapping to v
*entrySet () Return the set of key-value pairs

Concrete Collections

concrete implements description

collection

HashSet Set hash table

Tr eeSet SortedSet balanced binary tree

+get (k) The value associated with k ArraylLi st List resizable-array
i sEmpty() Whether it is empty Li nkedLi st Li st linked list
>keySet () Return the set .0; keys Vect or Li st resizable-array
*put (k, v) Associate v with k
*renmove( k) Remove the mapping for k HashMap Map hash table .
ssi ze() Return the number of pairs TreeMap SortedMap balanced binary tree
sval ues() Return the collection of values Hasht abl e Map hash table
Iterate Through Collections Using Set

+Thel tertor interface:

interface lterator {
bool ean hasNext () ;
bj ect next();
voi d renove();

}

»Theiterator() method defined in the
Col | ect i on interface:

I[terator iterator()

Set set = new HashSet(); // instantiate a concrete set
glet édd( obj); // insertan elements

i/i’lt | n = set.size(); // getsize

|/1{ (set .contains(obj)) {...} // check membership

/ | iterate through the set
Iterator iter = set.iterator();
while (iter.hasNext()) {
hject e = iter.next();
/| downcast e
...

}




Using Map

Map map = new HashMap(); // instantiate a concrete map
...
map. put (key, val); // inserta key-value pair

/| get the value associated with key
bj ect val = map. get (key);
map. renove(key); // remove a key-value pair
...
i f (map.containsvalue(val)) { ... }
i f (map.containsKey(kay)) { ... }
Set keys = nmap. keySet (); // getthe setof keys
/ | iterate through the set of keys
Iterator iter = keys.iterator();
while (iter.hasNext()) {
Key key = (Key) iter.next();
...

Counting Different Words

public class CountWrds {

static public void main(String[] args) {
Set words = new HashSet ();
Buf f eredReader in =

new Buf f er edReader (
new | nput St reanReader (Systemin));

String delim=" \t\n.,:;?2'-/(O)[]\"\"";
String |ine;
int count = O;

Counting Different Words

try {
while ((line = in.readLine()) !'= null) {
StringTokeni zer st =
new StringTokeni zer(line, delim;
whil e (st. hasMreTokens()) {
count ++;
wor ds. add(
st. next Token().toLower Case());

}

}
} catch (1 Oexception e) {}
Systemout.println("Total nunber of words:
+ count);
System out. println("Nunber of different words:
+ words. si ze());

Word Frequency

public class Count {
public Count(String word, int i) {
this.word = word,

this.i =1i;
}
public String word;
public int i;

}




Word Frequency (cont'd)

public class WrdFrequency {

static public void main(String[] args) {
Map words = new HashMap();
String delim=" \t\n.,:;?2'-/(O)[]\"\"";
Buf f eredReader in =
new Buf f er edReader (
new | nput St r eanReader (Systemin));
String line, word,
Count count;

Word Frequency (cont'd)
(class Wor dFr equency continued.)

try {
while ((line = in.readLine()) !'= null) {

StringTokeni zer st =
new StringTokeni zer(line, delim;
whil e (st. hasMreTokens()) {
word = st.next Token().toLower Case();
count = (Count) words. get(word);
if (count == null) {
wor ds. put (wor d,
new Count (word, 1));
} else {
count. i ++;
}

}
} iatch (I CException e) {}

Word Frequency (cont'd)

(class Wor dFr equency continued.)

Set set = words.entrySet();

Iterator iter = set.iterator();

while (iter.hasNext()) {
Map. Entry entry =

(Map. Entry) iter.next();

word = (String) entry. getKey();
count = (Count) entry. getVal ue();
Systemout.println(word +

(word.length() < 8 2 "\t\t" : "\t") +

count.i);

Word Frequency Output

Using President Lincoln's The Gettysburg Address
as the input, the output is:

devoti on
years
civil

pl ace
gave

t hey

st ruggl ed
men
remenber
who

did

wor k

r at her

f at hers

PWNRRRN

PNRRPWRLN




Ordering and Sorting

There are two ways to define orders on objects.
» Each class can define a natural order among its
instances by implementing the Conpar abl e interface.

i nt conpareTo(Obj ect 0)

* Arbitrary orders among different objects can be defined
by comparators, classes that implement the
Conpar at or interface.

i nt conpare(Object o0l, Cbject 02)

Word Frequency 11

public class WrdFrequency2 {
static public void main(String[] args) {
Map words = new TreeMap();
<smae as Wor dFr equency>

}
}

Word Frequency Il Output

Using President Lincoln's The Gettysburg Address
as the input, the output is:

a
above
add

addr ess
advanced
ago

al |

whet her
whi ch
who

wi |
wor k
wor | d
years

RPRRRPRRRN

PRRPRRPWNBR

User-Defined Order

Reverse alphabetical order of strings

public class StringConparat or
i npl enments Conparator {
public int conpare(Object 0l, Object 02) {
if (ol I'= null &&
02 !'= null &&
ol instanceof String &&
02 instanceof String) {
String s1 = (String) o1l;
String s2 = (String) o02;
return - (sl.conpareTo(s2));
} else {
return O;
}

}
}




Word Frequency 11

public class WrdFrequency3 {
static public void main(String[] args) {
Map words =
new TreeMap(new Stri ngConparator());
<smae as Wr dFr equency>
}
}

Word Frequency 111 Output

Using President Lincoln's The Gettysburg Address
as the input, the output is:

years
wor | d
wor k
will
who

whi ch
whet her

PNWR R R

ago
advanced
addr ess
add
above

a

NP R R R R

Sorting

publ i c cl ass Count Conpar at or
I npl ements Conparator {
public int conpare(Qbject 0l, bject 02) {
if (ol !'=null &&
02 !'=null &&
ol instanceof Count &&
02 instanceof Count) {
Count cl1 = (Count) ol
Count c2 = (Count) o02;
return (c2.i - cl.i);
} else {
return O;

Word Frequency 1V

public class WrdFrequency4 {
static public void main(String[] args) {
<smae as Wor dFr equency>
List list = new ArrayLi st (words. val ues());
Col l ections.sort(list,
new Count Conparator());
Iterator iter = list.iterator();
while (iter.hasNext()) {
count = (Count) iter.next();
word = count.word;
Systemout. println(word +
(word.length() <8 2?2 "\t\t" : "\t") +
count.i);




Word Frequency IV Output

Using President Lincoln's The Gettysburg Address

as the input, the output is:
t he 13
t hat 12
we 10
here
to

o N 00

consecrat e
wor | d
consecr at ed
renenber
did

wor k

fat hers

RPRRRRRR

The Input/Output Framework

Java supports two types of 10:

*Stream 10

*A stream is a sequence of bytes.

*Stream-based 10 supports reading or writing data
sequentially.

*A stream may be opened for reading or writing, but not
reading and writing.

*There are tow types of streams: the byte streams and the
character stream.

*Random access 10

*Random access 10 support reading and writing data at any
positions of a file. A random access file may be opened for
reading and writing.

Byte Streams
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Standard Input/Output Streams

public class java.l ang. System {
public static final InputStreami n;
public static final PrintStream out;
public static final PrintStreamerr;
1. ..

}

Using Reader and Writer

Buf f eredReader in
= new Buf f er edReader (
new Fi | eReader ("fo0o0.in"));

Buf f er edReader in
= new Buf f er edReader (
new | nput St r eanReader (Systemin));

PrintWiter out
= new PrintWiter(
new Buf feredWiter(
new FileWiter("foo.out")));

Witer out
= new BufferedWiter(
new Qut put StreanWiter(Systemout));

Write and Read

Write and read a simple matrix of doubles.

The data

public interface Matri xData {
doubl e[][] data = {
{ Math.exp(2.0), Mth.exp(3.0),
Mat h. exp(4.0) 1},
{ Math.exp(-2.0), Math.exp(-3.0),
Mat h. exp(-4.0) 1},

Write Using Qut put St r eam

i mport java.io.*;

public class WiteMatrix1 inplenents MtrixData {
public static void main(String[] args) {

int row = data.l ength;

int col = data[0].!length;

int i, j;

if (args.length > 0) {

try {

Fi | eQut put Stream out = new Fi |l eQut put Strean(args[0]);
witelnt(row, out);
witelnt(col, out);

for (i =0; i <row i++) {
for (j =0; j <col; j++) {
writeDoubl e(datal[i][]j], out);
}

out.close();
} catch (1 OException e) {}




Write Using Qut put St r eam

public static void witelnt(int i, QutputStream out)
throws | OException {
byte[] buf = new byte[4];
for (int k =3; k >=0; k--) {
buf [k] = (byte)(i & OxFF);
i >>>= 8;

out.write(buf);

}

public static void witeDoubl e(double d, QutputStream out)
throws | CException {
byte[] buf = new byte[8];
long | = Doubl e. doubl eToLongBi t s(d);
for (int k =7; k >=0; k--) {
buf[ k] = (byte)(l & OxFF);
| >>>= §;

out.wite(buf);

Read Using | nput St r eam

i mport java.io.*;

public class ReadMatrixl {
static double[][] data;
public static void main(String[] args) {
if (args.length > 0) {
try {
FilelnputStreamin = new Fil el nput Strean(args[0]);
int row = readlnt(in);

Systemout.printin("row =" + row);
int col = readlnt(in);
Systemout.println("col =" + col);
data = new doubl e[row][col];
for (int i =0; i <row i++) {
for (int j =0; j <col; j++) {
data[i][j] = readDoubl e(in);

} E:atch (1 OException e) {}

Read Using | nput St r eam

public static int readlnt(lnputStreamin)

t hrows | CException {

byte[] buf = new byte[4];

in.read(buf);

int i = 0;

for (int k = 0; k < 4; k++) {
i <<= 8;
i += (((int) buf[k]) & OxFF);

return i;

}

public static doubl e readDoubl e(l nput Stream i n)

throws | CException {

byte[] buf = new byte[8];

in.read(buf);

long I = 0;

for (int k =0; k < 8; k++) {
| <<= 8;
I += (((int) buf[Kk]) & OxFF);

}
return Doubl e. | ongBi t sToDoubl e(l);

Write Using DX at Qut put St r eam

Dat aQut put Stream out =
new Dat aCut put St r eam(
new Fi |l eQut put Stream(args[0]));

out.witelnt(row;
out.witelnt(col);
for (i =0; i <row i++) {
for (j =0; J <col; j++)
out.witeDouble(data[i][j]);
}

out . cl ose();




Read Using Dat al nput St r eam

Dat al nput Streamin =
new Dat al nput St r eam(
new Fil el nput Streanm(args[0]));

int row = in.readlnt();
int col = in.readlnt();
data = new doubl e[row][col];
for (int i =0; i <row i++) {
for (int j =0; j <col; j++) {
data[i][j] = in.readDoubl e();
}

Write Using Buffered Stream

Dat aQut put Stream out =
new Dat aCut put St r ean(
new Buf f er edQut put St r eam(
new Fi |l eQut put Stream(args[0])));

out.witelnt(row;
out.witelnt(col);
for (i =0; i <row i++) {
for (j =0; j <col; j++) {
out.witeDouble(datal[i][j]);
}

out.cl ose();

Read Using Buffered Stream

Dat al nput Streamin =
new Dat al nput St r eanm(
new Buf f er edl nput St r ean(
new Fil el nput Stream(args[0]));

int row = in.readlnt();

int col = in.readlnt();

data = new doubl e[row][col];

for (int i =0; i <row i++) {
for (int j =0; j <col; j++) {

data[i][j] = in.readDoubl e();

Write Using Object Stream

bj ect Qut put St ream out =
new (bj ect Qut put St ream(
new Fi | eQut put Stream(args[0]));

out.witeQbject(data);
out.close();




Read Using Object Stream

oj ectlnputStreamin =
new Obj ect | nput St rean(
new Fil el nput Streanm(args[0]));
data = (double[][])in.readObject();

Write Using Character Stream

PrintWiter out =
new PrintWiter(
new Buf feredWiter(
new FileWiter(args[0])));
out.println(row;
out.println(col);
for (i =0; i <row i++) {
for (j =0; j <col; j++) {
out.println(datali][j]);
}

out.cl ose();

Read Using Character Stream

Buf f eredReader in =
new Buf f er edReader (
new Fi | eReader (args[0]));
String |ine;

line = in.readLine();

int row = Integer.parselnt(line);

line = in.readLine();

int col = Integer.parselnt(line);

data = new doubl e[row][col];

for (int i =0; i <row i++) {

for (int j =0; j <col; j++) {

line = in.readLine();
datal[i][j] =

Doubl e. val ue (1 i ne). doubl eVal ue();




