CMSC433, Spring 2001
Programming Language

Technology and Paradigms
Basic Java, continued

Alan Sussman
October 4, 2001

Administrivia
 Java project due Friday, 6PM
—see TA or Dr. Porter for questions
« Second Java project posted soon
« Practice midterm posted, with answers

— there are topics on there that we haven't gotten
toyet
« but only topics covered in lecture will be on the
exam
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Last time - Java

» Constructors
— call another constructor or super() first
« Static methods/instance variables
— associated with Class object
» Types— primitive, class, array, interface
« Object obligations — equals(), toString(), clone(),
€etc.

— write themif you don’t want the default implementation
¢ Use Object for polymorphism
— need to downcast to actual type before using areference
declared as Object
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Interacting with External

Environment

Applicationsand 1/0

« Javaexterna interfaceisapublic class
« viapublic static void main(String [] args)
e argg0] isfirst argument
— unlike C/C++
¢ System.out and System.err are PrintStreams's
— should be PrintWriter's, but would break 1.0 code
— System.out.print(...) printsastring
— System.out.printin(...) prints astring with a newline
e System.in isan InputStream
— not quite so easy to use
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Input (JDK 1.1 and higher)

* Wrap System.in in an I nputStreamReader
— converts from bytes to characters
* Wrap theresult in a BufferedReader
— makes input operations efficient
— supports readline() interface
« readline() returns a string
— returns null if at EOF
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Example Echo Application

import java.io.*;
public class Echo {
public static void main(String [] args) {
String s,
BufferedReader in = new BufferedReader(
new InputStreamReader(System.in));
inti =1;
try {
while((s = in.readLine()) != null)
System.out.printin((i++) +“:“ +9); }
catch(IOException €) {
System.out.printin(e); }
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Java Programming Environments

« Classes grouped into packages
* Example: java.awt.image
— avoids namespace clashes
e But no semantics to having a common
prefix
— e.g., between java.awt and java.awt.image
 Package names are an implicit or explicit
part of aclass name
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Packages (cont.)

« Import makes a class or package name implicit
— eg., dlowsuse of ColorM odel instead of
java.awt.image.Color M odel by:
« import java.awt.image.color M odel;
— toimport all classesin a package, use *
¢ eg., import java.awt.image.*;
« Implicit at the beginning of every Javafile
— import java.lang.*;
 Import never required, just allows use of shorter
names
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Files—what goes where

« Each public classC must bein afile C.java
 If aclassC ispart of package P
— package P; must be the first statement in C.java
— which must bein adirectory P
— treats. in package name as subdirectories
« Reverse of domain name is reserved package
name
— edu.umd.csisreserved for UMD CS department
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Files (cont.)

e CLASSPATH giveslist of places to look
for classfiles
— both directories and archive (jar) files
— don't need to specify location of system files
— only need to set it for your own files
« if they are part of a package

« if they aren’'t in the current directory (where the
interpreter is run from)
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» Wrapper classes
* class String
« class StringBuffer
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Wrapper classes

« To create I nteger, Boolean, Double, ...
— that isa subclass of Object

— useful/required for polymorphic methods
* HashMap, LinkedList, ...

— used in reflection classes
* Include many utility functions
— eg., convert to/from String
¢ Number: superclass of Byte, Short, Integer,
Long, Float, Double
— alows conversion to any other numeric primitive type
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« Cannot be changed/updated
« Automatically created for string constants

« + used for concatenation (arguments converted to
String as needed)

« lots of methods, including:
— int length(), char charAt(int pos)
— int compare(String other String)

— void getChars(int begin, int end, char[]dst, int
dstBegin

— int indexOf(int ch) // why doesn’t take a char ??
— String toUpper Case()
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class StringBuffer

» String contents can be changed
» Congtructors
— StringBuffer ()
— StringBuffer (String s)
— StringBuffer (int initialBuffer Size)
« Lots of methods, including
— StringBuffer append(String str)
— StringBuffer insert(int offset, String str)

— both can actually take many types as argument, and
convert as needed (e.g., Object, int, float, ...)
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StringBuffer Example

» Used to implement String concatenation

NG S=* (X, Y) = (* +x+%," +y+°)";

/l'is compiled to:
String s = new StringBuffer(“ (X, Y) =(*)
-3ppend(x).append(*, " ).append(y).append(* )" ) toString();

CMCS 433, Fall 2001 - Alan Sussman 17

CMSC 433, Alan Sussman, U. Maryland
(viaBill Pugh)

Exceptions and Inner Classes




class Throwable

 Just another class of objects
 That can be thrown
» Two subtypes
— Exception
— Error
» which can always be thrown without being declared

CMCS 433, Fall 2001 - Alan Sussman 19

« Itisreasonable to catch and ignore exceptions
« |OException

— al 1/O errors detected by classesin javaio signaled by
asubclass

 InterruptedException
— useful for waking up sleeping or waiting threads

« RuntimeException — can be thrown without
being declared (all standard ones are subclasses)
— NullPointer Exception
— IndexOutOfBoundsException
— NegativeArraySizeException
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Error

 Can be thrown without being declared

» Generally unreasonable to catch and ignore
an error

VirtualM achineError

— OutOfM emoryError

— StackOver flowError
VerifyError
NoClassDefFoundError
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M ethod throws declarations

* A method declares the exceptions it might
throw

— public void openNext() throws
UnknownH ostException,
Fmp}tyStackException
* Must declare any exception the method
might throw
— unlessit is caught in the method
— includes exceptions thrown by called methods
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Throw (cont.)

¢ C++ does run-time check that function
doesn’t throw an unexpected exception
— better for backward compatibility
 Java uses compile-time check

— forces you to sometimes deal with exceptions
you know can’t occur
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Creating New Exceptions

« User-defined exception isjust aclassthat is
asubclass of Exception

class MyOwnException extends Exception {}
class MyClass {
void oops() throws MyOwnException {
if (some_error_occurred) {
throw new MyOwnException();
}
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. -y Exception/Error Handling
Throwing an Exception/Error + All exceptions eventualy get caught
« First catch with supertype of the exception
« Create anew object of the appropriate catches it
Exception/Error type, and throw it  Shouldn’t catch errors
« If it'snot asubtype of Error or « finally is always executed
RuntimeException try { if (i == 0) return; myMethod(a[i]); }
— must declare the method throws the exception cateh mg"gmg%ﬂﬁ%ﬁi% of bounds'); }
« Exceptions thrown are part of return type catch (MyOwnException €) {
- . System.out.println(“ Caught my error”); }
— when overriding amethod in a superclass catch (Exception & {
— can't throw anything that would surprise a superclass System.out.printin(“ Caught” + etoString()); throw e; }
object finally { /* stuff to do regardless of whether an exception */
/* was thrown or areturn taken */ }
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java.lang.Throwable

* Many objects of class Throwable have a
message
— gpecified when constructed, as String
— String getM essage() returns the message

e String toString()

 void printStackTrace()

« void printStackTrace(PrintWriter s)
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