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interface Stack {

 public Object top ();

 public void push(Object t);

 public void pop();

 public boolean empty();

 public boolean full();

}

1–74

public class FixedCapacityStack 
       implements Stack{
 private Object [] content;
 private int capacity;
 private int topIndex;
 public FixedCapacityStack(int capacity){
  content = new Object[capacity];
  this.capacity = capacity;
  topIndex = -1;
 }
 public Object top () {
  return content[topIndex];  }

1–75

 public void push(Object t) {
  content[++topIndex] = t;  }
 public void pop() {
  topIndex--; }

 public boolean empty() {
  return (topIndex < 0);
 }

 public boolean full() {
  return (topIndex >= capacity - 1) ;
 }
}

1–76

?

Stack s = new FixedCapacityStack(5); 
s.push("hello");
String t1 = s.top(); // compilation error
String t2 = (String) s.top(); //ok 
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FCStack<Something>) (
FCStack<Object>

 ,
-Object ,

String

ClassCastError,
String t = (String) s.top(); 

 ,)T (
 ;

 ;)erasure(

1–79

is-a
Stack <String>  ts =
    new FCStack <String> (5); 
Stack <Object> to =
    new FCStack <Object> (5); 
to = ts; should this work?
ts.push("The letter A"); clearly allowed
ts.push(new Integer(3)); clearly not allowed
to.push(new Integer(3)); oops, the compiler will

incorrectly allow this 
 :FCStack<String>

FCStack<Object> ;.

1–710

is-a)(
 :FCStack<String>

FCStack<Object> ;.
to = ts).(

:
String [] as = new String[5]; 

Object [] ao = as;

StringObject

:
content = new T[capacity] // compile error

1–711

)raw types(
' ,

class FCStack <T> implements Stack {…} 
Stack <String> vs =
  new FCStack <String>(); 
Stack raw = same as Versioned<?>
  new FCStack (); same as Versioned<Object> 
raw = vs; ok
vs = raw; "unckecked" compiler warning 

 ," "
)Object(

1–712

Comparableraw
 ,:

public class MyClass 

     implements Comparable<MyClass> { 
  public int compareTo(MyClass other) { 

   } 
}

 ,
.

 ,
).(
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 ,
FCStack <String>FCStack

<Integer> , ,

)instanceof (
)( , ,

static

 ,
<T> void m(T x) { T y = new T(); ...} illegal

1–714

generics

)
 , (

)type safe(
 :

-is-a
')

 (...
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 :
import java.io.*; 
…
  File f  = new File("A:\config.dat"); 

f represents the file's name; may or may not exist 
  if ( f.exists() ) { 
    FileInputStream is
      = new FileInputStream(f); 

now access the file 

 ,exists ,
 :
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 ,
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 ,
)thread , (

 ,

 ; ,
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import java.io.*; 
…
  File f  = new File("A:\config.dat"); 
try { 

    FileInputStream is
      = new FileInputStream(f); 

access the file (but only if the constructor succeeds) 
} catch (FileNotFoundException fnfe) { 

how to act if f does not exist 
}

 ,-catch

1–720

')1(
"throw).(

throw ,
exception handler .

exception handlertry/catch/finally.
 ,

 ,.
 ,

handler ,.
 .main

 , .

1–721

')2(
try { 

 main code block
} catch (Exception1 exc) { 

 when Exception1 thrown inside try, transfer here
} catch (Exception2 exc) { 

 when Exception2 thrown inside try, transfer here
} finally  { 

       optional part. Executed no matter how the try block 
      is exited. }

finally , ,
 , , .
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) (-
 ,http

 ;' ,
 ,

java.net.HttpURLConnection

 ,) (

)
(

) (
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 :
Matrix a = …; 
Vector b = …; 
Vector x; 
Matrix.solve requires nonsingularity
if ( a.nonsingular() ) 
  x = a.solve(b); solves Ax=b

 :A
Ax=b

 ,
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?
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try-catch
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 ,

 ,
 ,

 ,
 ,

)throws an exception(
precondition & invariant
  & side-condition  invariant & postcondition
precondition & invariant 
  & not side-condition  invariant & exception is thrown
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 ?
int compareTo(Comparable other) { 
  VersiondString other_vs; 
  other_vs = (VersiondString) other; 
  if (this.length() > other_vs.length())… 

)other (
)VersionedString(

 ,)
( ,

 : , ,

1–729

int compareTo(Comparable other) { 
  VersiondString other_vs;
  try { 
    other_vs = (VersiondString) other; } 
  catch (java.lang.ClassCastException ce) { 

throw new IncomparableException();
  } 
  if (this.length() > other_vs.length()) 
  … 

 :
-compareTo
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Matrix a = …; 
Vector b = …; 
Vector x; 
try { 
  x = a.solve(b); solves Ax=b, fast algorithm 
} catch (CloseToSingularException ctse) { 
  x = a.accurateSolve(b); try harder 
}

 ,
 , ,

?
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FileInputStream is;
try { 
 is = new FileInputStream("A:\config.dat"); 
} catch (FileNotFoundException fnfe) { 
 is = new FileInputStream("A:\config"); 
}
access the file (but only if the input stream was created)

 ,
 , .
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' ,
 ,

 ,new

'
java.io.FileNotFoundException

') (
" .Throwable ,

:
Error

RuntimeException
ExceptionRuntimeException

1–733

java.lang
Error : ,

 : ,class
 , ;

Exception : ,
 ,.

:
RuntimeException

 :null , ,
'

ExceptionRuntimeException
 ,.

1–734

Error

RuntimeException

Exception

Throwable

NullPointerException
IndexOutOfBoundsException
ClassCastException
NegativeArraySizeException
...

VirtualMachineError LinkageError...

OutOfMemoryError
StackOverflowError
...

NoClassDefFoundError
ClassFormatError
...

java.lang
ExceptionRuntimeException

checked exceptions

checked exceptionsun

1–735

RuntimeExceptionException

IOException

FileNotFoundException
InterruptedIOException
UnsupportedEncodingException
...

MalformedURLException
ProtocolException
SocketException
...

BindException
ConnectException
NoRouteToHostException
...

PriviledgedActionException
GeneralSecurityException

KeyException
SignatureException
DigestException
...

SecurityException

java.io.*
java.net.*
java.security.*

Exception
RuntimeException

Error)-
virtual machine (

1–736

int compareTo(Comparable other)
throws IncomparableException {…}

(checked exception) 
throws

1 :)
 ()throws(

2 :try
catch)(
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 ,?
RuntimeExceptionError

 ,
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ClassCastException ,
OutOfMemoryError ,

ClassCastException
)

(
 :

 ,

 ,)
( ,
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.

 ,ClassCastException
 .

 ,
 ,.
 ,

 ,
 . ,

 ,
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1–740

class IncomparableException 
  extends Exception {…} 

) (
?
 ,
1 :

 ,
2 :

")("... ,
3 :)(
 :'

1–741

' ,
 ,getMessage

 ,
 , ,

)
 ,

(
 ,

 ;
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 ,

public void polyMethod(…) throws
  resultType1, resultType2 { 
  do something 
  if (…) throw new resultType1(…); 
  else     throw new resultType2(…); 
}

'
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)encodings ( ,

 ,
java.io.UnsupportedEncodingException

 :EOFException?)( .
?
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?
class TaggedVersionedString { 
  … // some implementation of VersionedString 

  public void   tag(int i, String t) {…} 
requires: t is not an existing tag in this object

& 1<=i<=length()
ensures: getVersion(t)==getVersion(i) 

  public String getVersion(String t) {…} 
requires: t is an existing tag in this object
ensures: return_value != null 

}

1–745

tag ,

 ,
:

if ( !vs.exists(t) ) vs.tag(i,t); 
else … tell the user that  she can't use the tag t

tag
 ,:

try { vs.tag(i,t); } 
catch (DuplicateTagException e) 
  { … tell the user that  she can't use the tag t }

1–746

"" ,
)(

 , ,
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 :
static void tagAll(VersionedString[] a,
                   String t) { 
  boolean duplicate = false; 
  int i; 
  for (i=0; i<a.length; i++) 
    if ( a[i].exists(t) ) duplicate = true; 
  if (!duplicate) 
    for (i=0; i<a.length; i++)
      a[i].tag(a[i].length(),t); 
  else … tell the user that  she can't use the tag t
}

1–748

...
static void tagAll(VersionedString[] a,
                   String t) { 
  boolean duplicate = false; 
  int i; 
  try { 
    for (i=0; i<a.length; i++)
      a[i].tag(a[i].length(),t); 
  } catch (DuplicateTagException e) { 

now what? some elements have already been tagged,
and we don't have a method  to remove tags!

}
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 ,
Matrix a = …; 
Vector b = …; 
Vector x; 
SolveStatus s = new SolveStatus(); 
x = a.solve(b, s); 
if (s.succeeded())             {…} 
else if (s.closeToSingular ()) {…} 

 ;
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 ,
 , ,

Matrix a = …; 
Vector b = …; 
Vector x; 
a.try_to_solve(b);
if (a.succeeded())
   x = a.solution() 
else ... 
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class BoundedVersionedString 
  extends LinkedVersionedString { 
  … 
  public void getVersion(i) 
    throws DeletedVersionException {…} 

getVersion ,
chop

 !
 , ;'
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'throws)(.
) ,

 ( ,
throwsE , 

E
E ..

throws
E .

:
E , 

 .
throws.
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 -
public class Base {

 public void doIt() 

throws Exception1, Exception2 { ..}
}

public class Sub extends Base {

 public void doIt()  

       throws Exception1, Exception3 {..}

}
Exception3

1–756

assert
assert'

) .1.4.(
 ,

.
assert:

assert <assertion> 
assert <assertion> : <errorcode> 

<assertion> ,<errorcode>
) (.

 ,assert
.

1–757

assert)(
assert) ,

 ("-eaJVM.
eclipse

Run -> Run... -> Arguments
"VM arguments"-ea

assert , .
true)( ,

falseAssertionError . 
.

 ,
assert

1–758

assert
":

public ... method(... ) { 

  assert(pre1) : "pre1 in words"; 

  assert(pre2) : "pre2 in words"; 

  assert(inv1) : "inv1 in words"; 

  ... // the body of method 

  assert(post1) : "post1 in words"; 

  assert(post2) : "post2 in words"; 

  assert(inv1) : "inv1 in words"; 

}

1–759

assert)(
pre1, pre2, ...

post1, post2, ...
inv1, inv2, ...

:
$prev,

 ,...

 . .
 ,assert
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doc
assert).(

/
 ,

.
 ,:

JMSAssert, iContract, jContractor, Handshake, JML, 
Jass, JPP, Jose
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