Slide Set 9: Java Strings and Files

+» String variables are a Reference DataType

+ Strings objects are an immutable group of character s

& Variable contains memory address of the location “ Variables can be declared as String objects
of string # String sFirstName;
# String class is used to create string objects @ String sFirstName = "Robert";
# String objects contain a string of characters ¢ String sFirstName = new String("Robert”);
#String sFirstName, slLast Nane; +» Declaration as string object allows:
+»+ String methods are used access string object ¢ Concatenation operator * usage

) ¢ sFullName = sLastName + ", " + sFirstName;
Instances @ String methods usage
&S |:| rst Nane. t oLower Case( ) ¢ int nLength = sEntry.length(); // returns string length

. i ¢ String sUpEntry = sEntry.toUppercCase(); // returns Upper Case
o Strlng operators # char clstChar = sUpEntry.charAt(9); // returns first character

H ¢ if(sUpEntry.equals("YES")) //compares and returns true or false
‘Concatenatlon + » if(sUpEntry == "YES") //Won'twork in Java because string immutable
®Assignment = // Changes address not string “ Documentation available in API docs and Chapter 9

- # http://docs.oracle.com/javase/6/docs/api/java/lang/ __ String.html
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e __________________________________________________________________________}
++A String object is immutable % Java VM can use a unique instance for string litera Is
# Once created contents of memory cannot be changed with the same character sequence created as new
« Improves processing efficiency string object
¢ Saves memory for repeated strings of characters % Such an instance is called interned
& Java garbage collection deletes String when unrefer  enced String s1 = "Wl cone to Java"; si= ~SEine
& Does the following code change the contents of the string? String s2 = new String("Vel cone to Java'); & Internedstring object f
H —_n " "'Wel Java"
String sCode = "Java’; String s3 = "Wl cone to Java"; elcome toJava
sCode = "HTML";
. . Syst toprintin(’sl ==s2 is " + (sl = s2)); s> -
# No, it changes the reference to a new string of cha  racters sﬁtiﬂ out. E[! :“:Euzl S N 521 = 2355; “ — 'Sbj‘”"fg
string object for
Afte executingSring s = "Java'; After executing s = "HTM."; "'Welcome to Java"
s [ strinc s + String This string object : display A new object is created if you use the new
now unreferenced t
Stry object for "Javd" String object for "Java" sl == 52 iS false Opel’a or.
) If you use the string assignment operator,
Contents cannot be chan: N String sl==s3istrue no new object is created if the interned object
) is already created.
String object for "HTML'|
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java.lang.Strin

+equals(s1: Object): boolean

+equalsignoreCase(s 1: String):
boolean

+compareTo(s1: String): int

int
+region Matches (toffset: int, sBtring
offset: int, len: int): boolean

+region Matches (ign oreCase: boole
toffset: int, s1: String, offset: int,
len: int): boolean

+startsWith(prefix: String): boolean

+compareTolgnoreCase(s1: String)f

+endsWith(s uffix: String): boolean

Returns true if this string is equal to string s1.

Returns true if this string is equal to string sbe-
insensitive.

Returns an integer greater than 0, equal to G&ssrthan 0
to indicate whether this string is greater thaat tp, or
less than s1.

Same as compareTo except that the comparisonds cas
insensitive.

Returns true if the specifieslibregion of this string exac
matches the specified subregion in string s1.

prSame as the preceding method except that you eifys p

whetherthe match is case-sensitive.

Returns true if this string starts with the specifprefix.
Returns true if this string end's with the sp eciatfix.

L ——
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a

sequal s
String s1 = new String("Wlcone");
String s2 = "wel cone"

if (sl.equals(s2)){
/1 sl and s2 have the sane contents

}
if (sl == s2) {
/1 sl and s2 have the sane reference

}
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}

else

String compareTo() Method

«»compareTo(Object object)
String s1 = new String("Welcome*);
String s2 = "welcome";
if (sl.compareTo(s2) > @) {
// sl is greater than s2

else if (sl.compareTo(s2) == 0) {

// sl and s2 have the same contents

// sl is less than s2
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String length, charit, and concat Methods

java.lang.String

+length(): int Returns the number of characters in this string.
+charAt(index: int): char | Returns the character at the specified index flumstring.
+concat(s1: String): String| Returns a new string that concatenate this stritfystring s1.

Copyright © 2012 R.M. Laurie

«Finding string length using the length() method:
message = "Welcome";
message.length() // returns 7
String s3 = message.concat(" to Java);

message.charAt(14)
«+Concatenation operator can also be used
. String s3 = message + " to Java";

Indices 01 2 3 4 5 6 7 8 9 1C 11 12 12 14

messae (wle 1 Te[oTm[e] T+ o] T3 e[v]e]

message.charAt(0) message.length() is 15 message.charAt(14
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Extracting Substrings

javalang.String

+substring(beginindex: int): String| Retums this string's substring thaggins with the character
the specified beginindex and extends to the ertteobtring

Retums this string's substring that begins atsipecified
beginIndex and extends to the character at indebndex
— 1. Note that the character at endindex is natgiahe
substring.

+substring(beginindex: int,
endIndex: int): String

You can extract a single character from a string us
method. You can also extract a substring from a str
substring method in the String _ class.

String s1 = "Welcome to Java";

String s2 = sl.substring(@, 11) + "HTML";

Indices 0 1 2 3 4 5 6 7 8 9 1€ 11 12 12 14

ing the charAt
ing using the

messae (W[ e 1 el m[e] [T ] [s]e[v]e]

message.charAt(0) message.length() is 15 message.charAt(14

L ——
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Replacing, and Splitting Strings

java.lang.String

+toLowerCase(): String
+toUpperCase(): String
+trim(): String
+replace(oldChar: char,
newChar: char): String
+replaceFirst(oldString: Strin|
newsString: String): String

+replaceAll(oldString: String,
newsString: String): String

+split(delimiter: String):

String[]

Returns a new string with all characters convetoeddwercase.
Returns a new string with all characters convettagppercase.
Returns a new string with blank characters trimmedoth sides.

Returns a new string that replaces all matchingacter in this
string with the new character.

Returns a new string that replaces the first matgbibstring in
this string with the new substring.

Returns a new string that replace all matchingtsinigs in this
string with the new substring.

Returns an array of strings consisting of the sirtgg split by the
delimitel.

©

"Welcome".toLowerCase() // returns a new string, welcome.

" Welcome ".trim()
"Welcome".replace(‘e’

"Welcome".replaceFirst("e", "AB")

/ returns a new string, Welcome.
,'A’) /I returns a new string, WAIcomA.
/ returns a new string, WABIcome.
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Finding Character or Substring in String

java.lang.String

+indexOf(ch: char): int Returns the index of the first occurrence of cthimstring.
Returns -1 if not matched.

+indexOf(ch: char, fromIndeX: Returns the index of the first occurrence of cerafitomindex in
int): int the string. Returns -1 if not matched.

+indexOf(s: String): int Returns the index of the first occurrence of stsrig this string.

Returns -1 if not matched.

+indexOf(s: String, fromindex: Returns the index of the first occurrence of stsrig this string
int): int after fromindex. Returns -1 if not matched.

+lastindexOf(ch: int): int Returns the index of the last occurrence of ciénstring.

Returns -1 if not matched.

+lastindexOf(ch: int, Returns the index of the last occurrence of chigef@mindex
fromindex: int): int in this string. Returns -1 if not matched.

+lastindexOf(s: String): int | Returns the index of the last occurrence of stsingeturns -1 if
not matched.

Returns the index of the last occurrence of stsibgfore
fromindex. Returns -1 if not matched.

+lastindexOf(s: String,
fromindex: int): int

"Welcome to Java".indexOf('W') // returns O.
"Welcome to Java".indexOf('x') // returns -1.
"Welcome to Java".indexOf('o', 5) // returns 9 .copyigtoc2012 RM. Lauie

N
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“ Integers, floating-pol

int numbers, and Strings appea  rance can be

controlled with ~String.format() static method

3

“ The format specifiers for general, character, and nu  meric types syntax:

%[argument_index$ﬂ[ﬂags][width][.precision]convers ion

String .format ("%n
nCount )
String .format ("%n

“ Especially useful in

RUN #%d Results for %,d dealt hands" , nRun,

| %,12d = %s" , naryKindCounter [nJ], saryKind [nJ]);
printing columns with numbers

http://docs.oracle.com/javase/6/docs/api/java/lang/String.html#format(java.lang.String, java.lang.Object...

Symbol Description

%cC Character place

holder [char]

%,12d Decimal place holder 12 spaces, thousands, [int, o ng, short]

%8.2f Floating point 8 wide and 2 places right . [double |, float]

%s String placeholder [String]
%n Newline - OS independent ~ Windows file output my need  \n\n
# A digit placeholder; zero shows as absentand nota s space

0 A digit placehold

ler and automatic fill character

Grouping placeh

older

% Multiply by 100 and add a % sign
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String.format() method e Eng Cher® | The character Class

+Character(value: char) Constructs a character object with char value

% The usual way to assemble strings with variables o
N +charValue(): char
sDisplay = "Product of " + nNuml + " x " + nNum2 + " = " 0 Returns the c.har value from this object
+ nNuml*nNum2 + "\n"; +compareTo(anotherCharacter: Character)]: Compares this character with another
< New style using String format static method similar ~ to printf() +equals(anotherCharacter: Character): bogkReturns true if this character equals to another
sDisplay = String.format("Product of %d x %d = %d%n", +isDiqit(ch: char): boolean Returns true if the specified character is a digit
nNuml, nNum2, nNuml * nNum2); Message === +isLetter(ch: char): boolean Returns true if the specified character is a letter
@® s +isLetterOrDigit(ch: char): boolean Returns true if the character is a letter or atdigi
import javax.swing.*; Can be used to fix igits: 6/ 9= 0657 +isLowerCase(ch: char): boolean Returns true if the character is a lowercase letter
public class StringFormat { +isUpperCase(ch: char): boolean Returns true if the character is an uppercase lette
public static void main(String[] args) { o
int nNuml = 6, nNum2 = 9; // Declares int variables +toLowerCase(ch: char): char Returns the lowercase of the specified character

String sDisplay; // Declares String variables +toUpperCase(ch: char): char Returns the uppercase of the specified character
sDisplay = "Product of " + nNuml + " x " + nNum2 + " =" - _ .

+ nNuml * nNum2 + "\n"; // Traditional method CharacFer charObject = new Charader(lb')’

sDisplay += String.format("Product of %d x %d = %d%n", charObject.compareTo(new Character('a));  //returns 1

nNuml, nNum2, nNuml * nNum2); charObject.compareTo(new Character('b’);  // returns 0

sDisplay += String.format("Can be used to fix digits: " charObject.compareTo(new Character(c'));  // returns -1
+ "%3d / %3d = %5.3f%n", nNuml, nNum2, (double)nNuml / nNum2);

J0ptionPane. showMessageDialog(null, sDisplay); charObject.compareTo(new Character('d'); Il returns =2
} charObject.equals(new Character('b")) ; /I returns true
} Copyright ©2012 RM. Laurie I 13 charObject.equals(new Character('d")) ; /l returns false

StringBuilder and stringBuffer StringBuilder Class Methods

e __________________________________________________________________________}
+The StringBuilder and StringBuffer classes

java.lang.StringBuilder

. . - H+StringBuilder() Construdtsan empty string builder with capacity 16.
¢ Alternative to the String class located in java.lang package \ SringBilder(capadity: int) Corsiructsa siring builder with the spocified capacy.
# In general can be used wherever a string is used [+tringBuilder(s: Sring) Constructsastring buil der with the specified string.
& Both are more flexible than String [rappend(data: char(]): StringB uil der Appendsa char array into this string builder.
¢ String object is fixed once the string is created "as‘;f;‘;éﬂﬁ‘grma’”' offset: int, Ien: in{): Appendsa subarray in datainto thisstring builder.
¢ With both StringBuilder and StringBuffer not fixed | append(v: aPrimitiveType): StringBui der 2ppe”gsap"_m""’e;y_pe""_" “zaizs‘””g“"h'“””d“-
» Add new contents into string l+append(s String): StringBuilder ppendsastring tothisstring buil der.
» Insert new contents into string [+delete(star tindex: int, endIndex: int): StringBuilder Deletes char adersfrom sanlru.iex.toendlndex.
i i I+deleteChar At(index: int): StringBuilder Deletesa charader at the spedfied index.
» Append new contents into string . ) . ' ) ) - . Inser tsa subar ray of the datain thearray tothe builder at
’:’StringBUilder +gsritg(‘|3njleé<ie:m, data: char[], offset: int, len:int): the specified index.
.. . . . offset: int. data: ch StringBuild Insertsdatainto thisbuil der at the position off set.
. . . .
¢ Most efficient for single task access with many app ~ ends inser (offse: int, date: char(l): SringBuilder Inser s vel e converted foa i nginto thisbuilder.
& Not thread safe when concurrent thread access neede  d [rinser (offoet: int, b: aPrimitiveTypd): StringBuilder | g 15 string i nto this buil der at theposition offset.

tinser t(offset: int, s &ring): StringBuilder . . .
Replacesthe character sin thisbuilder from sartindex to

’1’String Buffer +repl ace(star tIndex: int, endl ndex: int, s Sring): endindex with thespecified string.
. SringBuilder
& Thread safe Allows concurrent access for multiple t asks N Reversesthe character sin thebuil der.
. . treverse(): SringBuilder o . . .
¢ Almost same methods as SmngBu”der |t st Char At(index: int. ch: char ): void Sets anew char acter at the spedfiedindex in thisbuil der.
Copyright © 2012 RM. Laurie I 15 Copyiighi © 2012 R.vi. Lawie I 16
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The File Class and Text 1/0

“File class
¢ The filename is a string
& The File class is a wrapper for filename and path
+File object
& Encapsulates properties of a file or a path
& Does not contain methods for reading/writing data f rom/to file
+1/0O requires creating objects of appropriate /O cl  ass
& Objects contain methods for reading/writing data fr om/to a file
& PrintWriter class to write strings and numeric data to text fil e
¢ Scanner class to read strings and numeric data from text fi le

L ——
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java.io.PrintWriter

+PrintWriter(filename: String) | Creates a PrintWriter for the specified file.

+print(s: String): void Writes a string

+print(c: char): void Writes a characte

+print(cArray: charf]): void Writes an array of charact

+print(i: int): void

+print(l: long): void

+print(f: float): void

+print(d: double): void

+print(b: boolean): void

Also contains the overloaded | A printin method acts like a print method; additdiy it
printin methods. prints a line separator. The line separator stisrigefined

Also contains the overloaded by the system. It is \r\n on Windows and \n on Unix

printf methods The printf method was introduced in §3.6, “Fornmagti
) Console Output and Strings.”

Writes an int valur
Writes a long valu:
Writes a floa value.
Writes a double valu
Writes a boolean valu
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Saving Data to a new Log File

1. import javax.swing.*;

2. import java.io.*;

3. public class WriteLogFile {

4. public static void main(String[] args) throws Exception

5.

6.

7. JFileChooser outFile = new JFileChooser();

8. outFile.setSelectedFile(new File("logFile_YourName.txt"));

9. outFile.setCurrentDirectory(new File(".") /* null is default */);
10. if(outFile.showSaveDialog(null) == JFileChooser.APPROVE_OPTION)
11. {

12. File logFile = outFile.getSelectedFile();

13. PrintWriter logOutput = new PrintWriter(logFile);

14. String sEntry = JOptionPane.showInputDialog(null, "Enter the Data");
15. logOutput.println(sEntry + " <-- This is what you typed");

16. logOutput.println(“\n4 x 7 = " + 4*7);

17. logOutput.print("My name is: ");

18. logOutput.println("Bob Laurie");

19. logOutput.printf(“\nPI = %6.3f Rounded\nDone", Math.PI);

20. JoptionPane.showMessageDialog(null, "Done and check file");

21. logOutput.close();

22,

23. else

24. System.exit(@);

25, }

26. } This is a test of the log file which can be overwri  tten not appended <-- This is what you typed
27. } 4x7=28

My name is: Bob Laurie
Pl = 3.142 RoundedDone
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1. import javax.swing.*; H H

2.  import ;:-:v:-:.io.*;g “slngr ewrlter
3. import java.util.*;

4. public class AppendLogFile {

5. public static void main(String[] args) throws Exception

6.

7. {

8. Date dateToday = new Date();

9. JFileChooser outFile = new JFileChooser();

10. outFile.setSelectedFile(new File("AppendLogFile_YourName.txt"));

11. outFile.setCurrentDirectory(new File(".") /* null is default */);

12. if(outFile.showSaveDialog(null) == JFileChooser.APPROVE_OPTION)

13.

14. File logFile = outFile.getSelectedFile();

15. FileWriter logOutput = new FileWriter(logFile, true);// Just add true
16. String sEntry = JOptionPane.showInputDialog(null, "What is your name");
17. logOutput.write(sEntry + " type this text.\n");

18. logOutput.write("Time Stamp: " + dateToday.toString() + "\n\n");
19. JOptionPane.showMessageDialog(null, "Done and check file");

20. logOutput.close();

21. }

22. else

23. System.exit(0);

24.

25. } Bob Laurie type this text.

26. } Time Stamp: Sun Apr 29 04:38:28 JST 2012

Nikola Tesla type this text.

Time Stamp: Sun Apr 29 04:41:20 JST 2012
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Reading Data Using Scanner

java.util.Scanner

+Scanner(source: File) Creates a Scanner that produces values scannedhfecspecified file.
+Scanner(source: String) Creates a Scanner that produces values scannedhfesspecified string.
+close() Closes this scanner.
+hasNext(): boolean Returns true if this scanner has another toketsimput.
+next(): String Returns next token as a string.
+nextByte(): byte Returns next token as a byte.
+nextShort(): short Returns next token as a short.
+nextint(): int Returns next token as an int.
+nextLong(): long Returns next token as a long.
+nextFloat(): float Returns next token as a float.
+nextDouble(): double Returns next token as a double.
+useDelimiter(pattern: String)f Sets this scanner’s delimiting pattern.

Scanner

L ——
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“ Line breaks may not show if viewing files in Window

& Another option is to use  String.format( "%n Line");
¢ Create new String constant accessing system propert

¢ When creating Strings use the NL constant within st
sbFileWrite.append(NL + |

« Binary file formatter is best for unicode UTF-8
¢ Best to assemble in a StringBuilder or StringBuffer

& Use wrapper OutputStreamWriter for FileOutputStream
¢ FileOutputStream has UTF-8 encoding specification

Text File Write and UTF-8

# Instead use windows default newline on file writes “\n\n"

final String NL = System.getProperty("line.separator");

The following hand was dealt:" );

& After string is fully assembled then write to file as binary data

s Notepad

y for newline

ring for newline
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1. import javax.swing.*; H H
2. import java.io.*; sca““er elass “"' neadlng 'ext Flle
3. import java.util.*;
4. public class ReadProcessFile {
5. public static void main(String[] args) throws Exception {
6. String sFirstName, sLastName, sHighFirstName = "", sHighLastName =
7. int nScore, nCount = @, nHighScore = 0, nLowScore = 100;
8. JFileChooser inFile = new JFileChooser();
9. inFile.setSelectedFile(new File("TestResults.txt"));
10. inFile.setCurrentDirectory(new File(".") /* null is default */);
11. if(inFile.showOpenDialog(null) == JFileChooser.APPROVE_OPTION) {
12. File dataFile = inFile.getSelectedFile();
13. Scanner inputFile = new Scanner(dataFile);
14. while(inputFile.hasNext()) {
15. nScore = inputFile.nextInt(); 84 Jesse Ventura
16. sFirstName = inputFile.next(); 72 Dustin Hoffman
17. sLastName = inputFile.next(); 100 Robert Laurie
18. if(nScore > nHighScore) { 94 Yuri Gregeron
19. nHighScore = nScore; 78 David Caradine
20. sHighFirstName = sFirstName;
21. sHighLastName = sLastName;
22. Message ===
23. if(nScore < nLowScore)
24. nLowScore = nScore; ® High Score = 100 by Robert Laurie
25. nCount++; Low Score =72
26. 3}
27. inputFile.close();
28.
29. else
30. System.exit(@);
31. JoptionPane.showMessageDialog(null, "High Score = " + nHighScore + " by "
32. + sHighFirstName + " " + sHighLastName + "\nLow Score = " + nLowScore );
33.
34. }
File logFile = null; // Reference variable to filename
JFileChooser outFile; // Reference variable to file chooser

OutputStreamWriter logOutput = null; // Reference to file writer object
outFile = new JFileChooser();
outFile.setSelectedFile(new File("PokerLog_YourName.txt"));
outFile.setCurrentDirectory(new File(".") /* null is default */);
if (outFile.showSaveDialog(null) == JFileChooser.APPROVE_OPTION)
{
logFile = outFile.getSelectedFile();
logOutput = new OutputStreamWriter(
new FileOutputStream(logFile),"UTF-8");
}
else
System.exit(0);
JoptionPane.showMessageDialog(null, sbDisplay);
if(bLogFile)
logOutput.write(sbFileWrite + "\n"); // Write to file

JoptionPane.showMessageDialog(null,

"Please check file log for results:\n" + logFile);
if(bLogFile)

logOutput.close(); // Close log file
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