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Exceptigns and I/0 Streams

0 Wecan now further exploretwo related topics. exceptions
and input / output streams

0 Chapter 8 focuseson:
* thetry-catch statement
* exception propagation
» creating and throwing exceptions
o typesof I/O streams
o Keyboard class processing
* reading and writing text files
* Object serialization



Exceptions

0 An exception isan object that describes an unusual or
erroneous situation

0 EXxceptionsarethrown by a program, and may be caught
and handled by another part of the program

0 A program can therefore be separated into a normal
execution flow and an exception execution flow

0 Anerrorisalsorepresented asan object in Java, but
usually represents a unrecover able situation and should not
be caught



Exception Handling

0 A program can deal with an exception in one of three ways:
e ignoreit
 handleit whereit occurs
 handleit an another placein the program

0 Themanner in which an exception isprocessed isan
Important design consideration



Exception Handling

0 If an exception isignored by the program, the program will
terminate and produce an appropriate message

I Themessageincludesa call stack tracethat indicates on
which line the exception occurred

0 Thecall stack trace also showsthe method call trail that
lead to the execution of the offending line

0 SeeZero.java (page379)




Thet r g Statement

0 To processan exception when it occurs, theline that throws
the exception is executed within atry block

0 A try block isfollowed by one or more catch clauses, which
contain code to process an exception

0 Each catch clause has an associated exception type

I When an exception occurs, processing continues at thefirst
catch clause that matchesthe exception type

0 SeeProduct Codes. | ava (page381)




Thef i pal | y Clause

0 A try statement can have an optional clause designated by
thereserved wordfinal |y

0 1f no exception isgenerated, the statementsin the finally
clause ar e executed after the statementsin thetry block
complete

0 Also, if an exception is generated, the statementsin the
finally clause ar e executed after the statementsin the
appropriate catch clause complete



Exception Propagation

0 Ifitisnot appropriateto handlethe exception whereit
occurs, it can be handled at a higher level

0 Exceptions propagate up through the method calling
hierar chy until they are caught and handled or until they
reach the outermost level

0 A try block that containsa call to a method in which an
exception isthrown can be used to catch that exception

0 SeePropagation.java (page384)
0 See ExceptionScope.ava (page 385)




The t hopowStatement

0 A programmer can define an exception by extending the
appropriate class

0 EXxceptionsarethrown usingthethrow statement

0 SeeCreatingExceptions.ava (page388)
0 SeeQut Of RangeException.java (page389)

0 Usually athrow statement isnested inside an if statement
that evaluates the condition to seeif the exception should be
thrown



Checkenl Exceptions

0 An exception isether checked or unchecked

0 A checked exception can only be thrown within atry block
or within a method that isdesignated to throw that
exception

0 Thecompiler will complain if a checked exception is not
handled appropriately

0 An unchecked exception does not require explicit handling,
though it could be processed that way
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|/0 Streams

0 A stream isa sequence of bytesthat flow from a sourceto a
destination

0 Inaprogram, weread information from an input stream
and write information to an output stream

0 A program can manage multiple streamsat a time

01 Thejava.io package contains many classesthat allow usto
define various streams with specific characteristics



|/0 Str@am Categories

0 Theclassesin thel/O packagedivide input and output
streamsinto other categories

0 Anl/O stream isdather a
e character stream, which dealswith text data
* byte stream, which deal with byte data

0 Anl/O stream isalso @ther a
e data stream, which acts as either a source or destination

e processing stream, which alters or managesinformation in the
stream



Standagd |/0

I Therearethreestandard |/O streams:
e dtandard input —defined by System i n
» standard output — defined by Syst em out
o dtandard error —defined by Syst em err

1 WeuseSyst em out when weexecuteprintln
statements

0 System i nisdeclared tobeagenericl nput St ream

reference, and therefore usually must be mapped to a more
useful stream with specific characteristics



The Keyboard Class

0 TheKeyboar d classwaswritten by the authors of your
textbook to facilitate reading data from standard input

0 Now we can examinethe processing of the Keyboar d class
In mor e detail

I TheKeyboar d class:

o declaresauseful standard input stream

* handles exceptionsthat may be thrown

e parsesinput linesinto separate values

e convertsinput stingsinto the expected type
* handles conversion problems



The Standard Input Stream

0 TheKeyboar d classdeclaresthe following input stream:

| nput St r eanReader 1sr =
new | nput St r eanReader (System i n)
Buf f eredReader stdin = new BufferedReader (isr);

0 Thel nput St r eanReader object convertstheoriginal
byte stream into a character stream

0 TheBufferedReader object allowsusto usethe
r eadLi ne method to get an entireline of input



Text Files

0 Information can beread from and written to text files by
declaring and using the correct 1/O streams

0 TheFi | eReader classrepresentsan input file containing
character data

0 Seelnventory.java (page397)
0 Seelnventoryltemjava (page400)

0 TheFi|l eWiter classrepresentsatext output file

I SeeTestData.] ava (page402)




Object Serialization

0 Object serialization isthe act of saving an object, and its
current state, so that it can be used again in another
program

0 Theideathat an object can “live” beyond the program
that created it iscalled persistence

0 Object serialization isaccomplished using the classes
(bj ect Qut put St reamand oj ect | nput St r eam

0 Serialization takesinto account any other objectsthat are
referenced by an object being serialized, saving them too



