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Chapter 15

Exceptions
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Chapter aims

So far made unreasonable assumptions abbout end user
- NO mistakes
- programs had little/no code 1o guard against erroneous input.

Here look at exceptions

- how we may avoid
* but why we do not!

Then Java’'s exception catching mechanism

- let them happen
— recover from them.

Many kinds of exception
- may treat different kinds differently.

e Also can throw excepftions in own code.
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Section 2

Example:

Age next yedar revisited
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AIM: To take a closer look at run time errors, or as Java calls
them, exceptions.
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it Ag e n eXt ye q I reVi s ite d

e Revisit AgeNext Year : see what can go wrong.

001: // Gets current age fromfirst argunment, and reports age next year.
002: public class AgeNext Year

003: {

004: public static void main(String[] args)

005: {

006: int ageNow = | nteger.parselnt(args[0]);

007: i nt ageNext Year = ageNow + 1;

008:

009: Systemout.println("Your age nowis " + ageNow);

010: Systemout.println("Your age next year wll be " + ageNext Year);
011: } // main

012: } // class AgeNext Year
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Age next year revisited

e WO ways user can make it fail

- run it without command line argument
* can’t access ar gs| 0]

- supply argument which is not string representation of i nt
x | nteger. parselnt() will fail.

e When exceptional circumstance occurs

- instance of class Except i on creafed.
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Exception

e Java cdlls run time errors exceptions.

e Standard class j ava. | ang. Excepti on

- used to record and handle exceptions.

e \When exceptional situation happens
- Instance of Excepti on created

- contains information about problem

x Stack trace: source line number,
method name, class name,
etc..
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Trying it

e NO command line arguments:

Console Input / Output

$ j ava AgeNext Year

Exception in thread "main" java.lang. Arrayl ndexQut Of BoundsException: 0
at AgeNext Year. mai n( AgeNext Year . | ava: 6)

$

e See kind of exception: Arrayl ndexQut O BoundsExcepti on.

— args[ 0] fails in main method
- stack frace confains only one entry.

e Default action of virfual machine for exceptions in main thread:

- print details of associated Excepti on object

- end the thread
x program ferminates unless another thread running.

December 6,2018 Java Just in Time - John Latham
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Trying it

e A string not representing i nt value:

Console Input / Output

$ java AgeNext Year ""
Exception in thread "main" java.lang. Number For mat Exception: For input string: ""
at java. | ang. Number For mat Excepti on. for | nput St ri ng( Nunber For mat Except i on.
j ava: 48)
at java.lang.Integer.parselnt(lnteger.java: 470)
at java.lang. | nteger.parselnt(lnteger.java: 499)
at AgeNext Year. mai n( AgeNext Year . | ava: 6)
$ java AgeNext Year 4.25
Exception in thread "main" java.lang. Nunber For mat Exception: For input string: "4.25"
at java. | ang. Number For mat Exception. forl nput St ri ng( Nunber For mat Excepti on. j ava: 48)
at java.lang.|nteger.parselnt(lnteger.java: 458)
at java.lang.Integer.parselnt(lnteger.java: 499)
at AgeNext Year . mai n( AgeNext Year . | ava: 6)

e Kind of exception: Nunber For mat Except i on.

e Detected within | nt eger. parsel nt (), called from main method.
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Trying it

e Also two cases of 'bad’ input that do not cause exception:
- representation of a negative numlber

— more than one argument.

Console Input / Output

$ java AgeNext Year -4

Your age nowis -4

Your age next year will be -3
$ java AgeNext Year 60 4

Your age now is 60

Your age next year will be 61
$

e Let us make this program robust. . ..
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(it
~Zoursework: Fi shTankVol unme robustness analysis

(Summary only)

Take a program you have seen before and analyse where it can go wrong.
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Section 3

Example:

Age next yedr with exception
avoidance
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AIM: To show how we can avoid exceptions using condi-
tional execution. We also meet the Char act er class.
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Age next year with exception avoidance

e Could add code to avoid exceptions.

e First add method to check

- String contains only digits,

— and is not empty.
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Standard API: Char act er

e | ava. |l ang. Charact er has class methods, including:

Method

Return

Arguments

Public method interfaces for class Char act er (some of them).

Description

| s\Whi t espace

bool ean

char

Returns true If the given char IS
a white space character, (e.g.
space character, tab character,
new line character), or f al se oth-
erwise.

December 6, 2018
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Standard API: Char act er

Public method interfaces for class Char act er (some of them).

Method

Return

Arguments

Description

| sDigit

bool ean

char

Returns true if the given char is A
digit (e.g. '0’,’' 8" ), or fal se other-
wise.

| sLetter

bool ean

Returns true if the given char is A
lefter (e.g.” A" ,’a’ ), orfal se other-
wise.

|sLetterODigit

Returns true if the given char is A
lefter or a digit, or f al se otherwise.

December 6, 2018

Java Just in Time - John Latham Page 17(0/0)




A Standard API: Char act er

Public method interfaces for class Char act er (some of them).

Method Return | Arguments | Description

| sLower Case | bool ean | char Returns true if the given char is A
lower case letter, or fal se other-

wise.

| sUpper Case | bool ean Returns true if the given char is an
upper case lefter, or fal se ofther-

wise.
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A Standard API: Char act er

Public method interfaces for class Char act er (some of them).

Method Return | Arguments | Description

t oLower Case | char char Returns the lower case equivalent
of the given char if it IS an upper
case lefter, or the given char if it is
not,@

t oUpper Case Returns the upper case equivalent
of the given char if it is a lower case
letter, or the given char if it is not.

9For maximum portability of code to different regions of the world, it is better to use the Stri ng
versions of these methods.
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Age next year with exception avoidance

. /] Gets current age fromfirst argument, and reports age next year.

. I/ Gves an error nessage if age is not a valid nunmber.

. public class AgeNext Year
A
Il Returns true if and only if given string is all digits and not enpty.

private static bool ean i SNonEnptyDi gits(String shoul dBeDi gits)
{
bool ean okaySoFar = shoul dBeDigits.length() != 0;
int index = 0;
whi I e (okaySoFar && index < shoul dBeDigits.|ength())
{
okaySoFar = Character.isD git(shoul dBeDi gits.charAt(index));
| ndex++;
} Il while
return okaySoFar;
} Il isNonEnptyDigits
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=% Age next year with exception avoidance

[l Check argunent and conpute result or report error.

public static void main(String[] args)

{
if (args.length > 0 && i sNonEmptyDigits(args[0]))

{

int ageNow = | nteger.parselnt(args[0]);
i nt ageNext Year = ageNow + 1;

Systemout. println("Your age nowis " + ageNow);
Systemout. println("Your age next year will be " + ageNext Year);

YO if

el se

Systemout. println("Please supply your age, as a whol e number.");

Y /1 main

.} /1 class AgeNext Year
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Age next year with exception avoidance

Coffee  What would happen if we swapped the order of the con-

@ fime: juncts in the if else statement condition above?
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Console Input / Output

$ java AgeNext Year

Pl ease supply your age, as a whol e number.
$ java AgeNext Year ""

Pl ease supply your age, as a whol e number.
$ java AgeNext Year 4.25

Pl ease supply your age, as a whol e nunber.
$

e Program robust against exceptions, (or is it?) but

- code has doubled in size

— Our checks also being done
by parts that caused exceptions in first place!
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Trying it

Worse still, we haven’t even avoided all possible ex-
ceptions — what command line argument could we

present that passes our test and vyet still causes
| nt eger. parselnt () to throw a Nunber For mat Exception?
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Coursework: FI shTankVol une exception
avoidance

(Summary only)

Take a program you have seen before and make it avoid exceptions.
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Section 4

Example:

AQge next year with exception
cafching
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Aim

AIM: To infroduce exception catching using the try state-
ment. We also take a look at standard error.
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Age next year with exception catching

e Befter approach than trying to avoid exceptions:
- dllow them to happen

- but catch them

x simpler code
x less duplication of checks.

e \We use this idea here.

e Also have some error messages go to standard error.
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Operating environment: standard error

e Programs have standard output and standard input.

e Also standard error.

- iInfended for output about errors.

e £E.9. might redirect standard oufput to file

- and standard error to different one, etc..
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Standard API: System err. printl n()

e | ava. |l ang. Syst emhas class variables called out and i n.

e Also one callederr

— contains reference to object representing standard error.

e SO we have
— Systemerr.println()
— Systemerr.print()
— Systemerr.printf()
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Statement: try statement

e [he tfry statement implements exception catching.

e £.Q.

. Code here that m ght cause an exception to happen.

P otry
catch (Exception exception)

{

. Code here to deal with the exception.
} Il catch

e TwoO parts — try block and catch clause.
- (N.B. — bodies must be compound statements. .. .)
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Statement: try statement

e Iry block obeyed as usual.

e |f exception occurs
— Instance of j ava. | ang. Except i on created
— confrol passed to catch clause.

— Excepti on object is exception parameter

x like method parameter
+ thus declare name (and type) for exception
affer reserved word cat ch.

e £.9. method to compute mean average of i nt array. ..
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Statement: try statement

private doubl e average(int[] anArray)

{

try

{

int total = anArray[0];

for (int i =1; i < anArray.length; i++)
total += anArray[i];

return total / (double) anArray.|ength;

I otry
catch (Exception exception)

{
/] Report the exception and carry on.
Systemerr.println(exception);

return O;

} Il catch

} Il average
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Exception: get Message()

e Aninstance of j ava. | ang. Excepti on, when created
may be given text message describing reason for the error.

e Can be retfrieved via get Message() instance method.

December 6, 2018 Java Just in Time - John Latham Page 34(0/0)



Age next year with exception catching

e Decide to report error messages to standard oufput,
but also report exception itself o standard error.

001: // Gets current age fromfirst argunent, and reports age next year.
002: // Gves an error nessage if age is not a valid nunber.

003: public class AgeNext Year

004: {

005: public static void main(String[] args)

006: {

007: try
008: {

009: int ageNow = | nteger.parselnt(args[0]);

010: i nt ageNext Year = ageNow + 1;

011:

012: Systemout. println("Your age nowis " + ageNow);

013: Systemout. println("Your age next year will be " + ageNext Year);

014: I otry
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Age next year with exception catching

015: catch (Exception exception)
016: {
017: Systemout. println("Please supply your age, as a whole nunber.");

018:. Systemout. println("Exception nessage was: ‘"

019: + exception. get Message() + "' ");

020: Systemerr.println(exception);
021: } Il catch
022: Y /1 main

023:
024: } [/ class AgeNext Year
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Console Input / Output

$ j ava AgeNext Year

Pl ease supply your age, as a whol e number.
Exception nessage was: ‘0’

java. |l ang. Arrayl ndexQut O BoundsException: 0
$ java AgeNext Year ""

Pl ease supply your age, as a whol e nunber.

Exception nessage was: ‘For input string: ""

j ava. | ang. Nunber For mat Exception: For input string:
$ java AgeNext Year 4.25

Pl ease supply your age, as a whol e number.
Exception nessage was: ‘For input string: "4.25"
j ava. | ang. Nunber For mat Exception: For input string: "4.25"
$
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e Now redirect standard output fo / dev/ nul | .

Console Input / Output

$ java AgeNext Year > /dev/null

java. |l ang. Arrayl ndexQut O BoundsException: 0

$ java AgeNextYear "" > /dev/null

j ava. | ang. Nunber For mat Exception: For input string: ""

$ java AgeNext Year 4.25 > /dev/ nul

j ava. | ang. Nunber For mat Exception: For input string: "4.25"

$
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Trying it

e Now redirect standard error to / dev/ nul | .

Console Input / Output

$ java AgeNext Year 2> /dev/nul |

Pl ease supply your age, as a whol e number.
Exception nessage was: ‘0’

$ java AgeNextYear "" 2> /dev/null

Pl ease supply your age, as a whol e number.
Exception nessage was: ‘For input string: ""

$ java AgeNext Year 4.25 2> /dev/null

Pl ease supply your age, as a whol e nunber.
Exception nessage was: ‘For input string: "4.25"
$

e |dedally would like o give different error messages
for different kinds of error. . ..
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~Coursework: Fi shTankVol une exception catching

(Summary only)

Take a program you have seen before and make it catch exceptions.
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Section

Example:

Age next yedr with multiple
exception catching
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Aim

AIM: To observe that there are many kinds of exception and
infroduce the idea of multiple exception catching by

having a fry statement with many catch clauses.
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(it
=% Age next year with multiple exception catching

e Improve AgeNext Year

— give user different error messages
for the two different causes of exception.

- Java has many kinds of exception.. ..
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(it
== Exception: there are many types of exception

e java.l ang. Excepti on is general model of exceptions

- also many classes for more specific kinds of error.

e £.Q.

Exception class Example use

Arrayl ndexQut Of BoundsException | When some code fries to access an array
element using an array index which is not
INn the range of the array being indexed.

| I | egal Argument Excepti on When a method is passed a method ar-
gument which is inappropriate in some

way.
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iﬂ

LS Exception: there are many types of exception

Exception class Example use

Nunber For mat Exception | In the parselnt() method of the
java.lang. I nteger class when it is asked to
interpret an invalid String method argument
as an int. (Actually, Nunber For mat Excepti on
IS a particular kind of the more general
| I | egal Argument Exception.)

Arithmeti cException When an integer division has a denominafor
which is zero.

Nul | Poi nter Exception | When we have code that tries to access the ob-
ject referenced by a variable, but the variable
actually contains the null reference.
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Statement: fry statement: with multiple catch
clauses

e A try statement may have more than one catch clause

— each for catching different kind of exception.

e When exception occurs in try block
— execution fransfers to first matching catch clause

— or out of try statement if no matching one.

e £.Q....
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Statement: try statement: with multiple catch clauses

e If array empty: get Arrayl ndexQut Of BoundsExcept i on
or an array element is not i nt representation: get Nunber For mat Except i on.
private int maxi num(String[] anArray)

{

try

{

i nt maxi nunSoFar = I nteger.parselnt(anArray[0]);

for (int i =1; i < anArray.length; i++)

{

int thisNunber = Integer.parselnt(anArray[i]);
i f (thisNunber > maxi nunSoFar)

maxi munmSoFar t hi sNunber:
} Il for

return maxi nunmSoFar :
I otry
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Statement: fry statement: with multiple catch
clauses

cat ch( Nunmber For mat Excepti on excepti on)
{

Systemerr.println("Cannot parse itemas an int: "

+ exception. get Message());

return O;
} Il catch
cat ch( Arrayl ndexQut O BoundsExcepti on excepti on)
{

Systemerr.println("There is no maxi num as there are no nunbers!");

return 0;

} Il catch

} 11 maxi mum
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Statement: fry statement: with multiple catch
clauses

e But what if method argument is null reference?

— Get Nul | Poi nt er Excepti on
i nt maxi munBSoFar = I nteger. parselnt(anArray[0]);

e anArray[ 0] means
- “follow reference in anArray to array referenced by if

- then geft value stored at array index 0.”

e \We have no catch clause matching Nul | Poi nt er Except i on
— execution transfers out of fry statement alfogether

- and out of the method.

December 6, 2018 Java Just in Time - John Latham Page 49(0/0)



Statement: fry statement: with multiple catch
clauses

e |f method call was inside following fry statement
Nul | Poi nt er Except i on would get caught there.

try

{

int max = maxi nun(null);

P otry
catch (Nul | Poi nter Exception exception)

{

Systemerr.printIn("Silly nme!");
} Il catch
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=% Age next year with multiple exception catching

e New AgeNext Year has catch clause for each exception we expect fo get

- also general one tfo catch any other exceptions
x Makes program robust against overlooking other sources of errors.

. /] Cets current age fromfirst argunent, and reports age next year.
. [/ Gves an error nmessage if age is not a valid nunber.
. public class AgeNext Year
{
public static void main(String[] args)
{
try
{
int ageNow = I nteger.parselnt(args[0]);
i nt ageNext Year = ageNow + 1;

Systemout. println("Your age nowis " + ageNow);
Systemout. println("Your age next year will be " + ageNext Year);
YL try
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~= Age next year with multiple exception catching

-

catch (Arrayl ndexQut Of BoundsException exception)

{

Systemout. println("Please supply your age.");

Systemerr. println(exception);
} Il catch
cat ch ( Nunber For mat Exception exception)

{

Systemout. println("Your age nust be a whole number!");
Systemout. println("Exception nessage was: ‘"
+ exception. get Message() + "' ");
Systemerr.println(exception);
} Il catch
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~= Age next year with multiple exception catching

-

027: [l Other exceptions should not happen,

028: Il but we catch anything else, |est we have overl ooked sonething.

029: catch (Exception exception)
030: {

031: Systemout. println("Sonet hi ng unforeseen has happened. :-(");

032: Systemout. println("Exception message was: ‘"

033: + exception. get Message() + "' ");
034: Systemerr. println(exception);

035: } /1 catch

036: Y /1 main

037:

038: } // class AgeNext Year

December 6, 2018 Java Just in Time - John Latham Page 53(0/0)



>

-

il
THE U
o MA]

. Age next year with multiple exception catching

How can we test the third catch clause in fthe
code above? For example, could we create a
Nul | Poi nt er Excepti on somehow? Would that need us to
alter the code of the program, just for that test, oris there

a way we could fest the code without altering it? (Hint:
think how you could get the main method to be given
the null reference as its method argument, using a differ-
ent class.)
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Console Input / Output

$ java AgeNext Year

Pl ease supply your age.

java. |l ang. Arrayl ndexQut O BoundsException: 0
$ java AgeNext Year ""

Your age nust be a whol e number!
Exception nessage was: ‘For input string:
j ava. | ang. Nunber For mat Exception: For input string:
$ java AgeNext Year 4.25

Your age nust be a whol e number!

Exception nessage was: ‘For input string: "4.25"
j ava. | ang. Nunber For mat Exception: For input string: "4.25"
$
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Coursework: Fi shTankVol une multiple exception

(Summary only)

Take a program you have seen before and make it catch multiple exceptions.
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Section 6

Example:

Age next yedr throwing an
exception
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Aim

AIM: To infroduce the idea of creafing an exception and
throwing an exception when we have detftected a

problem, using the throw statement.
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Age next year throwing an exception

e Still haven’'t dealt with the other erroneous conditions

- negative age

- more than one command line argument.

e Cause inappropriate behaviour rather than exceptions

— dedl with in same way as others:
x create instances of Except i on!
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Exception: creating exceptions

e j ava.l ang. Excepti on has number of constructor methods

- one takes no method arguments
x Exception with no associated message.

- one fakes Stri ng message.

e Other kinds of exception

— (Arrayl ndexQut O BoundsException, |1 egal Argument Excepti on,
Nunmber For mat Exception, Arit hneti cException and Nul | Poi nt er Excepti on,
etc.)

also have these two constructor methods.
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Statement: throw statement

e [he throw statement used when wish to trigger exception mechanism
— reserved word t hr ow

- followed by reference to Except i on object.

e Java virtual machine finds closest try statement currently being executed
- with mafching catch clause

- fransfers execution 1o that catch clause.

e |f NO Mmatching clause found

- exception reported

- thread terminated.
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Statement: throw statement

e £.O.
t hrow new Exception();
e E.9. with message:

t hrow new Exception("This is the nessage associated with the exception");

e £.Q.

Nunber For mat Excepti on exception
= new Number For mat Exception("Only digits please");

t hr ow excepti on;
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Age next year throwing an exception

e New AgeNext Year throws
— Arrayl ndexQut O BoundsExcept i on if foo many arguments

— Nunber For mat Except i on if age negative.

e Catfches them with corresponding catch clause.
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I

Age next year throwing an exception

001: // CGets current age fromfirst argunent, and reports age next year.

002: // Gves an error nessage if age is not a valid nunber.

003: public class AgeNext Year

004: {

005: public static void main(String[] args)

006: {

007: try

008: {

009: int ageNow = | nteger.parselnt(args[0]);

010: if (args.length > 1)

011: t hrow new Arrayl ndexQut OF BoundsExcept i on

012: ("You have supplied " + args.length + " arguments!");
013: if (ageNow < 0)

014: t hr ow new Nunber For mat Excepti on

015: ("Your age of " + ageNow + " is negative!");

016:

017: i nt ageNext Year = ageNow + 1;

018: Systemout. println("Your age nowis " + ageNow);

019: Systemout. println("Your age next year will be " + ageNext Year);
020: YL try
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I

Age next year throwing an exception

catch (Arrayl ndexQut O BoundsException exception)
{
Systemout. println("Please supply your age, and nothing else.");
Systemout. println("Exception nessage was: ‘"
+ exception. get Message() + "'");

Systemerr. println(exception);
} /] catch
catch (Number For mat Exception exception)

{

Systemout. println("Your age nust be a non-negative whole nunber!");

Systemout. println("Exception message was: ‘"

+ exception. get Message() + "' "
Systemerr. println(exception);
} /] catch
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Age next year throwing an exception

035: [l Qther exceptions should not happen,

036: Il but we catch anything else, lest we have overl ooked somet hing.

037: catch (Exception exception)

038: {

039: Systemout. println("Sonething unforeseen has happened. :-(");
040: Systemout. println("Exception message was:

041: + exception. get Message() + "'");

042: Systemerr.println(exception);

043: } /1 catch

044: Y /1 main

045:

046: } // class AgeNext Year

December 6, 2018 Java Just in Time - John Latham Page 66(0/0)



] u
THE UNIVERSITY I ry I n g It
o MANCHESTER

Console Input / Output

$ java AgeNext Year 60 4

Pl ease supply your age, and nothing el se.

Exception nessage was: ‘You have supplied 2 argunents!’

java. |l ang. Arrayl ndexQut Of BoundsException: You have supplied 2 arguments!

$ java AgeNext Year -4

Your age must be a non-negative whol e nunber!

Exception nessage was: ‘Your age of -4 is negative!’

j ava. | ang. Nunber For mat Exception: Your age of -4 is negative!
$
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‘Coursework: Fi shTankVol une throwing exceptions

(Summary only)

Take a program you have seen before and make it throw its own exceptions
and catch them.
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Section 7

Example:

Single times table with
exception carching
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Aim

AIM: To illustrate the use of exception catching in graphical

user interface (GUI) programes.
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Single times table with exception catching

e Ti mesTabl e GUI

— deal with user entering mulfiplier which is not i nt representation.

e Previous version

— throw an exception in parsel nt () during acti onPer f or med()

- caught by GUI event thread

x report on standard error
* QO back to sleep: wait for more GU| events.

e We shall catch exception within acti onPer f or med()

— report error message in the results JText Ar ea.
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)

== Jingle fimes table with exception catching

i mport java.awt . BorderLayout;

i mport java.awt. Contai ner;

i nport java.awt.event.ActionEvent;

i mport java.awt.event.ActionLi stener;
i mport javax.sw ng. JButton;

i mport javax.sw ng. JFrane;

i nport javax.sw ng. JText Area;

i mport javax.sw ng. JText Fi el d;

Il Programto show a times table for a nultiplier chosen by the user

public class TinesTabl e extends JFrane inpl enents ActionLi stener

{

Il Atext field for the user to enter the nultiplier
private final JTextField multiplierJTextField = new JTextFiel d(5);

Il Atext area for the resulting times table, 15 lines of 20 characters.
private final JTextArea displayJText Area = new JText Area(15, 20);
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(i

i

== Jingle fimes table with exception catching

/| Constructor.
public TimesTabl e()

{

setTitle("Times Table");

Cont ai ner contents = get Cont ent Pane()

contents. set Layout (new Bor derLayout ());

contents.add(nul tiplierJTextField, BorderlLayout.NORTH);
contents. add(di spl ayJText Area, BorderLayout.CENTER);

JButton displayJButton = new JButton("Di splay");
contents. add(di spl ayJButton, BorderLayout.SOUTH);
di spl ayJBut t on. addAct i onLi st ener(this);

set Def aul t G oseQperation(EXI T_ON CLOSE)

pack();
} /1 TimesTabl e
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[
THE UNIVERSITY
of MANCHEST

o MANCHESTER

Single times table with exception catching

040: /] Act upon the button being pressed.
041: public void actionPerformed(ActionEvent event)
042: {

043: try
044 {

045: /| Enpty the text area to renmove any previous result.

046: di spl ayJText Area. set Text ("");

047:

048: int multiplier = Integer.parselnt(nultiplierJTextField. getText());
049:

050: di spl ayJText Ar ea. append("

051: di spl ayJText Area. append("| Times table for "

052: di spl ayJText Ar ea. append("

053: for (int thisNumber = 1; thisNumber <= 10; thisNunber++)

054: di spl ayJText Area. append("| " + thisNunber + " x " + multiplier
055: " =" + thisNunber * nultiplier + "\n");
056: di spl ayJText Ar ea. append("

057: I try
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== Jingle fimes table with exception catching

cat ch (Nunber For mat Excepti on excepti on)
059: {
060: di spl ayJText Area. set Text ("Error parsing multiplier *"

061: + multiplierJTextField. getText() + "'");
062: } Il catch

063: } /1 actionPerformed

e The main method is the same as before.

066: Il Create a TimesTable and make it appear on the screen.
067: public static void main(String[] args)

068: {

069: Ti mesTabl e theTinesTabl e = new Ti nesTabl e();

070: t heTi mesTabl e. set Vi si bl e(true);

071: Y /1 main

072:

073: } // class TimesTable
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Trying it

St Imes [able [=]i=}

Iml

[T e

Error parsing multiplier "Twelwe’

oy

time:

Coffee What would we

do if there was no
handy place in our
GUI to display our
error  message”?
How easy would
it be for us to
make a separate
window appear in
which we display
the error?
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Coursework: Ti nesTabl e with a Scr ol | Pane
catching exceptions

(Summary only)

Take a program with a GUI, that you have seen before, and make it catch
exceptions.
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Section 8

Example:

A reusable Dat e class with
exceptions
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Aim

AIM: To infroduce the throws clause fogether with its associ-
atfed doc comment tag. We also look at supplying an

exception cause when we create an exception, and
discuss the use of Runt i meExcept i ons.
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A reusable Dat e class with exceptions

e Improve our reusable Dat e by adding exceptions.

001. /**

002: * This class represents cal endar dates and provides certain
003: * manipul ations of them

004: *

005: * @uthor John Lat ham

006: */

007: public class Date

008: {

009: Il Cass variable to hold the present date.

010: private static Date presentDate = null

e set Present Dat e() will now throw an exception if called more than once.
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A Method: that throws an exception

If body of method can cause an exception
- either directly or indirectly
which is not caught by it
- then method must have a throws clause in heading.

e Write reserved word t hr ows followed by kind(s) of exception

e £E.g. charAt() ofjava.lang. String

- throws an excepftion if illegal string index.

public char charAt(int index) throws |ndexQut O BoundsException

{

} Il char At
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Method: that throws an exception

e Suppose we have a class which provides mutable objects

— representing customer details.

e Aninstance is allowed to have customer name changed

- but new name not allowed to be empty.

public class Custoner

{

private String famlyNane, firstNames;
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public void setName(String requiredFam | yName, String requiredFirstNanmes)
throws || egal Argunent Exception

if (requiredFam | yName == null || requiredFirstNanes == nul |
|| requiredFam | yNanme. equal s("") || requiredFirstNanes. equals(""))
t hrow new ||| egal Argument Excepti on("Nane cannot be null or enpty");

fam | yName = requiredFam | yNane;
firstNanes = requiredFirstNanmes;
} Il set Name

} Il class Custoner
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Java tools: javadoc: throws tag

e Another doc comment tag

— for describing exceptions that a method throws.

Tag Meaning Where used

@ hr ows exception | Describes the circumstances | Before a
name and description | leading fo an exception. method.
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A reusable Dat e class with exceptions

ez

/**
* Sets the present date.

* The date nust not have al ready been set.

*

* @aramrequiredPresentDate The required date for the present day.

@hrows Exception if present date has already been set
or if given date is null.
*

public static void setPresentDate(Date requiredPresentDate) throws Exception
{
if (requiredPresentDate == null)
t hrow new Exception("Present date cannot be set to null");
if (presentDate != null)
t hrow new Exception("Present date has already been set");

present Date = requiredPresent Dat e;
} Il setPresentDate

December 6, 2018 Java Just in Time - John Latham Page 85(0/0)



A reusable Dat e class with exceptions

e Resulting APl documentation:

Web Browser Window

setPresentDate

public static voi d setPresentDate( Dat e requiredPresent Dat e)
throws java.lang. Exception

Sets the present date. The date must not have already been set.

Parameters:
requiredPresentDate - The required date for the present day.

Throws:
java.lang.Exception - if present date has already been set or if given date is null.
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A reusable Dat e class with exceptions

/**

* Gets the present date.

*

* @eturn The present date.

*

* @hrows Exception if present date has not been set.

*|

public static Date getPresentDate() throws Exception

{
if (presentDate == null)

t hrow new Exception("Present date has not been set");

return presentDate;
} /1 getPresentDate
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A reusable Dat e class with exceptions

047: Il Instance variables: the day, nmonth and year of a date.

048: private final int day, nonth, year;

e Previous version constructor method corrected’ illegal dafe values

- e.Q. If day was zero or negative, was set to one.
e Here we throw exception instead.

e Also, our leap year calculation only works for dates after 1783. ...

051:  [**
052: * Constructs a date, given the three int conponents.

053:

054: @ar am requi redDay The required day.
055: @ar am requi redMonth The requi red nonth.
056: * @aramrequiredYear The required year

057: *
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A reusable Dat e class with exceptions

* @hrows Exception if the date conponents do not forma |egal date since
059: * the start of 1753 (post Gregorian Refornation).

060: */
061: public Date(int requiredDay, int requiredMnth, int requiredYear)

062: t hrows Exception

063:

064: year = requiredYear;

065: mont h = requi redhont h;

066: day = requiredDay;

067: Il Now check these conponents are |egal, throw exception if not.
068: checkDat el sLegal ();

069: } /] Date

e checkDat el sLegal () just checks, and throws Except i on if date is not legal. . ..
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A reusable Dat e class with exceptions

Il Check legality of date conponents and throw exception if illegal.

private voi d checkDatelsLegal () throws Exception

{
if (year < 1753)

t hrow new Exception("Year " + year + " nust be >= 1753");

if (month <1 || nmonth > 12)
t hrow new Exception("Mnth " + nmonth + " nust be from1l to 12");

if (day < 1 || day > dayslInMnth())
t hrow new Exception("Day " + day + " nmust be from1l to " + dayslnMnth()

+ " for " + nonth + "/" + year);

} Il checkDat el sLegal
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A reusable Dat e class with exceptions

e |f checkDat el sLegal () throws exception

- It will continue to be thrown by constructor
x constructor does not catch if.
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A reusable Dat e class with exceptions

New version has second constructor

- takes St ri ng representation of date
x e.g."01/07/2019".

Use split () to split string in fo three i nt values.

Splitting may fail — e.g. less than 3 values, or not ani nt representation.

— would result in Arrayl ndexQut Of BoundsExcepti on or
Nunber For mat Except i on.

Catch such ‘low level” exceptions

- throw new Except i on which is more meaningful.

— new Except i on caused by the one we caught....
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Exception: creating exceptions: with a cause

e Two more constructor method inj ava. | ang. Excepti on

- creatfe instance which has anofther exception that caused it

x with or without a message.

e Many other kinds of excepftion also have these.
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A reusable Dat e class with exceptions

/**

* Constructs a date, given a String holding the
day/ nont h/ year representation of the date.

@aram dateString The required date as day/ nonth/year.

* @hrows Exception if dateString is not |egal.
*/

public Date(String dateString) throws Exception

1
try

{

String[] dateElenents = dateString.split("/");
i f (dateEl ements.length > 3)
Il This exception will be caught bel ow.

t hrow new Exception("Too nany date el enents");

December 6, 2018 Java Just in Time - John Latham Page 94(0/0)



A reusable Dat e class with exceptions

day = Integer. parselnt(dateEl enents[0]);
month = I nteger. parsel nt(dateEl enents[1]);
year = Integer. parselnt(dateEl ements[2]);
I otry
catch (Exception exception)
{ throw new Exception("Date ‘" + dateString
+ "' is not in day/ nonth/year format",
exception); }
Il If we get to here, we just check the date conponents are |egal.
checkDat el sLegal () ;
} Il Date

Coffee  What if the method argument passed to this new con-
fime: structor method is the null reference? Have we over-

@ looked that scenario?
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A reusable Dat e class with exceptions

/**

* Yields the day conponent of this date.

*

* @eturn The day of this date.
*/
public int getDay()
{
return day;
} /'] get Day

/**

* Yields the nonth conponent of this date.
*
* @eturn The nmonth of this date.
*/
public int getMnth()
{
return nmonth;
} /1 getMnth
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A reusable Dat e class with exceptions

/**

* Yields the year conponent of this date.

*

* @eturn The year of this date.
*/
public int getYear()
{
return year;
} I1 get Year

/**

* Provides the day/nonth/year representation of this date.
*
* @eturn A String day/ nmonth/year representation of this date.
*/
public String toString()
{
return day + "/" + nonth + "/" + year;
} /1 toString

December 6, 2018 Java Just in Time - John Latham Page 97(0/0)



A reusable Dat e class with exceptions

e Methods that compare with another date

- might be given null reference for other dafe

— produce Nul | Poi nt er Except i on

x parficular kind of more general Runt i neExcept i on.
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Viethod: thar throws an exception:
Runt | neExcepti on

e All exceptions that possibly can be thrown
when running body of a method

- must either be caught by it
— or declared in its throws clause.

e Java relaxes this rule for Runt i meExcepti ons
— common erroneous sifuations which are usually avoidable
- typically write code 1o ensure they do not happen.

e java.l ang. Runti meExcepti on is kind of Excepti on

— more specific kinds of Runt i meExcepti on include

x | ava. | ang. Arrayl ndexQut OF BoundsExcept i on
x Java.lang. ||| egal Argunment Excepti on

* | ava. | ang. Nunber For mat Except i on

* java.lang. Arithmeti cException

« ] ava. | ang. Nul | Poi nt er Except i on.
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Viethod: thar throws an exception:
Runt | neExcepti on

e \Would be very inconvenient to have to always declare
these might happen, or explicitly catch them

- when we know they will not happen
due to way we have writffen the code.

e SO Java lets us choose to declare
whether they might lbe thrown by a method.
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Viethod: thar throws an exception:
Runt | neExcepti on

e £.0. In the following: array reference and (implicit) array element access

— could give Nul | Poi nt er Exception and Arrayl ndexQut OF BoundsExcept i on

— compiler not clever enough to reason whether acfually can occur
x puf we can be sure they won't, so no throws clause.

public int sun(int[] array)
{
if (array == null)

return 0;

int sum = 0;
for (int elenent : array)
sum += el enent ;
return suni
} Il sum
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Viethod: thar throws an exception:
sk Runt i meExcepti on

e E£.9. following method can cause some kinds of Runt i mneExcepti on

— we don’ft check array is not nul |

— Nor array is not empty.

public double nmean(int[] array)
t hrows Nul | Poi nterException, ArraylndexQut Of BoundsException

int sum= array[0];
for (int index = 1, index < array.length; index++)
sum += array[index];
return (doubl e)sum/ array.|ength;
} Il sum
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Viethod: thar throws an exception:
Runt | neExcepti on

e For code intended for software reuse

- good idea to be disciplined.

e If method can throw some kind of Runt i meExcept i on, because
- does not avoid possibility
- or even, explicitly throws such exception

should declare in throws clause

- even though noft forced fo.
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Viethod: thar throws an exception:
Runt | neExcepti on

e Kinds of exception for which we musft either
- have catch clause for
— or list in throws clause

known as checked exceptions.

e [hose for which rule is relaxed

— e.g. Runti meExcepti on and ifs specific kinds

known as unchecked exceptions.
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A reusable Dat e class with exceptions

Why have we been able to get so far through this book
without needing to write the reserved word t hr ows IN our
programs (except when using a Scanner on a file)”? Now

that you know abouft if, can you think of places where
we might include it if we were writing all those programs
again?
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A reusable Dat e class with exceptions

160: [ **

161: * Conpares this date with a given other one.

162: *

163: * @aram other The other date to conmpare with.

164: *

165: * @eturn The value 0 if the other date represents the same date
166: * as this one; a value less than 0 if this date is less than the
167: * other; and a value greater than O if this date is greater than
168: * the other.

169: *

170: @ hrows Nul | Poi nterException if other is null.

171: 2
172 public int conpareTo(Date other) throws Null PointerException

173: {

174. if (year != other.year) return year - other.year;
175: else if (month != other.month) return month - other. month;
176: el se return day - other.day;

177: } /1 conpareTo
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A reusable Dat e class with exceptions

Web Browser Window

comparelo

public int compareTo(Date ot her)
t hrows java.lang. Nul | Poi nt er Excepti on

Compares this date with a given other one.

Parameters:
other - The other date to compare with.

Returns:
The value 0 if the other date represents the same date as this one; a value less than 0
if this date is less than the other; and a value greater than 0 if this date is greater
than the other.

Throws:
java.lang.NullPointerException - if other is null.
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RN A reusable Dat e class with exceptions

/**
* Conpares this date with a given other one, for equality.

*

* @aram other The other date to conpare wth.

*

* @eturn true if and only if they represent the same date.

*

* @hrows Nul | PointerException if other is null.

*
publ i ¢ bool ean equal s(Date other) throws Nul | Poi nterException
{

return conpareTo(other) ==

} /1 equals
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RN A reusable Dat e class with exceptions

/**

* Conpares this date with a given other one, for |ess than

*

* @aram other The other date to conpare wth

*

* @eturn true if and only if this date is less than the other.

*

* @hrows Nul | PointerException if other is null.

*
publ i ¢ bool ean | essThan(Date other) throws Nul | Poi nter Exception

{

return conpareTo(other) < 0;
} /1 1essThan
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RN A reusable Dat e class with exceptions

/**

* Conpares this date with a given other one, for greater than.

*

* @aram other The other date to conpare with.

*

* @eturn true if and only if this date is greater than the other.

*

* @hrows Nul | PointerException if other is null.

3
publ i ¢ bool ean greaterThan(Date other) throws Nul | PointerException
{

return conpareTo(other) > 0;
} /] greaterThan
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A reusable Dat e class with exceptions

e Interesting twist for addDay( )

- creates a new Dat e; consfructor can throw an exception
* SO addDay() must catch or throw It.

e \We know newly created Dat e cannot e erroneous

- but still have to explicitly catch exception!
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A reusable Dat e class with exceptions

/**

* Constructs a new date which is one day |later than this one.

*

* @eturn A new date which is one day later than this one.
*/

publ i c Date addDay()

{

int newbay = day + 1;
int newMonth = nont h;
int newYear = year;
i f (newDay > dayslnhonth())
{
newDay = 1;
newhbnt h++;
if (newMonth > 12)
{
newvbnth = 1;
newyear ++;
YILOif
YOOt
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A reusable Dat e class with exceptions

/1 This cannot cause an exception, but Java does not know that.
try { return new Date(newDay, newMbnth, newYear); }
catch (Exception exception) { return null; }

} /1 addDay

Coffee What if we had decided that the constructor should
fime: throw a Runt i neExcept i on rather than an Excepti on. Would
@ that have made a difference 1o us here?
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A reusable Dat e class with exceptions

/**

* Constructs a new date which is one month later than this one.
* |f the day is too large for that nmonth, it is truncated to
* the nunber of days in that nonth.
*
* @eturn A new date which is one nmonth [ater than this one.
*/
publ i ¢ Date addhont h()
{

int newbDay = day;

int newbnth = month + 1;
int newYear = year;
if (newMonth > 12)
{
newbnth = 1;
newYear ++;
YOO
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A reusable Dat e class with exceptions

i f (newDay > daysl nMont h( newMont h, newvYear))

newDay = daysl nMont h( newhbnt h, newYear);
[l This cannot cause an exception, but Java does not know that.
try { return new Date(newDay, newMbnth, newYear); }

catch (Exception exception) { return null; }

} /1 addMont h
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A reusable Dat e class with exceptions

/**

* Constructs a new date which is one year later than this one.
*If this date is a leap day, it returns 28th February of the next year.

*

* @eturn A new date which is one year |ater than this one.
x|
public Date addYear()

{
/'l This cannot cause an exception, but Java does not know that.

try

{

if (day == 29 && nonth == 2)
return new Date(28, nonth, year + 1);

el se

return new Date(day, nonth, year + 1);

P otry
catch (Exception exception) { return null; }

} /1 addYear
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RN A reusable Dat e class with exceptions

/**

* Constructs a new date which is one day earlier than this one.

* This can throw an exception
| f the newdate is earlier than the start of 1753.

@eturn A new date which is one day earlier than this one.

* @hrows Exception if the new date is earlier than the start of 1753.

3
public Date subtractDay() throws Exception

{
int newbay = day - 1;
int newMonth = nonth;
i nt newYear = year;
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A reusable Dat e class with exceptions

if (newDay < 1)
{
newi\ont h- - :
if (newMonth < 1)
{
newbnth = 12:
newYear - - ;
YILOif

newDay = daysl nMont h( newibnt h, newvYear);

YOO
return new Date(newDay, newMonth, newvyear);
} /'] subtract Day
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A reusable Dat e class with exceptions

/**

* Constructs a new date which is one nonth earlier than this one.
This can throw an exception
| f the new date is earlier than the start of 1753.

If the day is too large for that nmonth, it is truncated to
t he number of days in that nonth.

@eturn A new date which is one nonth earlier than this one.

@hrows Exception if the new date is earlier than the start of 1753.
* |
public Date subtractMnth() throws Exception
{

int newbDay = day;

int newMonth = nonth - 1;
int newYear = year,
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A reusable Dat e class with exceptions

if (newMonth < 1)
{
newvbnth = 12;
newYear - - ;
YILOif

i f (newDay > daysl nMont h( newMont h, newvYear))
newDay = days!| nhont h( newhbnt h, newYear);
return new Dat e(newDay, newMonth, newYear);

} /1 subtractMnth
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A reusable Dat e class with exceptions

/**
* Constructs a new date which is one year earlier than this one.
* This can throw an exception

| f the new date is earlier than the start of 1753.

If this date is a leap day, it returns 28th February of the previous year.

@eturn A new date which is one year earlier than this one.

@hrows Exception if the new date is earlier than the start of 1753.

*
public Date subtractYear() throws Exception
{
if (day == 29 && nonth == 2)
return new Date(28, nonth, year - 1);
el se

return new Date(day, nonth, year - 1);
} /1 subtract Year
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A reusable Dat e class with exceptions

* Cal cul ates how nmany days this date is froma given other.
* |f the other date is |ess than this one, then the distance
* is negative. It is non-negative otherw se (including zero
* if they represent the same date).

*

* (@aram other The ot her date.

*

* @eturn The distance in days.

*

* @hrows Nul | PointerException if other is null.

|

public int daysFrom(Date other) throws Null Poi nterException
{

Il The code here is a prototype

[l -- the result should be conputed nore efficiently than this!
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A reusable Dat e class with exceptions

i f (equal s(other))

return O;

else if (lessThan(other))

{

Dat e soneDate = addDay();

int noOf DaysDi stance = 1;

whi l e (soneDate. | essThan(ot her))

{
soneDat e = soneDat e. addDay();
noOr DaysDi st ance++;

Y /1 while

return noCf DaysDi st ance;

Y/l else if

el se
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A reusable Dat e class with exceptions

try // We should not get an exception from subtract Day,
Il because target date is |egal. But Java does not know this.

Dat e soneDate = subtract Day();
int noCf DaysDi stance = -1;
whi | e (soneDat e. great er Than(ot her))

{

someDat e = soneDat e. subtract Day();
noCOf DaysDi st ance- - ;

Y/ owhile

return noOf DaysDi st ance;

I otry
[l Java does not know we cannot get an exception.

catch (Exception e){ return 0; }

} /1 daysFrom
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A reusable Dat e class with exceptions

e daysl nMont h() now both insfance method and class method.

417: Il Calculate the number of days in the nonth.
418: private int dayslnMnth()
419: {

420: return dayslnMnth(rmonth, year);

421: } /1 dayslnMonth
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9z

A reusable Dat e class with exceptions

[l Nunber of days in each month for normal and |eap years.
[l The first index (0) is not used.
private static final int[]

DAYS PER MONTH NON LEAP_YEAR

[l Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
= {0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
DAYS PER MONTH LEAP_YEAR

= {0, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}

[l Cal culate the nunmber of days in a given nonth for a given year.
[l This wll never be called with a nonth out of range 1 to 12.
private static int dayslnMnth(int nmonth, int year)
{

if (isLeapYear(year)) return DAYS PER MONTH LEAP YEAR nont hj;

el se return DAYS PER MONTH NON LEAP YEAR] nont h];
} 11 daysl nMont h
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A reusable Dat e class with exceptions

Il Return true if and only if year is a |eap year.

Il (W can ignore pre Gegorian Reformation years.)
Il Year is a leap year if it is divisible by 4

[ and is not divisible by 100
/1 or is divisible by 400.

private static bool ean isLeapYear(int year)

{

return year %4 ==
&& (year %100 !'= 0 || year %400 == 0);
} Il isLeapYear

} /1 class Date
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A reusable Dat e class with exceptions

Coffee In this exploration of the Dat e example, we added code
fime: to throw exceptions which are Exception objects. We
might instead have chosen to use Runti neExcepti on olbo-

jects. What difference would that make? Which would
really be the most appropriate?
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~Coursework: Dat e class with nested try statements

(Summary only)

Modify a class so that it uses nested fry statements.
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Section 9

Example:

Date difference with
command line arguments
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Aim

AIM: To further illustrate the use of exceptions and infroduce

the get Cause() instance method in the Excepti on class.
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(it
== Date difference with command line arguments

Given two dates as command line arguments

- output number of days between them.

Next section — same program

- except data from standard input.

Interesting how approach to exception handling differs.

Also show causes of exceptions. . ..
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Exception: get Cause()

e [he exception cause inside an Excepti on

- retrieved via get Cause() instance method

- returns null reference if Nno cause.
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~= Date difference with command line arguments

-

001: // Obtain two dates in day/nonth/year format fromfirst and second argunents.
002: // Report how many days there are fromfirst to second,

003: // which is negative if first date is the earliest one.

004: public class DateDifference

005: {

006: public static void main(String[] args)

007: {

008: try

009: {

010: [l The two dates cone fromargs O and 1.

011: Date datel = new Date(args[0]);

012: Date date2 = new Date(args[1]);

013: if (args.length > 2)

014: t hrow new Arrayl ndexQut Of BoundsException(args.length + " is > 2");
015: Systemout.printin("From" + datel + " to " + date2 +" is "

016: + datel. daysFron(date2) + " days");

017: I otry
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I

«= Date difference with command line arguments

catch (Arrayl ndexQut Of BoundsException exception)
{
Systemout. println("Please supply exactly two dates");
Systemerr.println(exception);
i f (exception.getCause() !'= null)
Systemerr.println("Caused by: " + exception.getCause());
} Il catch
catch (Exception exception)

{

Systemout. println(exception.get Message());
Systemerr.println(exception);
i f (exception.getCause() !'= null)
Systemerr.println("Caused by: " + exception.getCause());
} Il catch
} /Il main

. } /] class DateDifference
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Trying it

e WO legal dafes.

Console Input / Output
$ java DateDifference 01/07/2018 01/ 07/ 2019
From 1/7/2018 to 1/7/2019 is 365 days
$ java DateDifference 01/07/2019 01/07/2018
From 1/7/2019 to 1/7/2018 is -365 days
$
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Trying it

e [est Arrayl ndexQut O BoundsExcept i on exceptions.

Console Input / Output

$ java DateDifference

Pl ease supply exactly two dates

java.lang. Arrayl ndexQut O BoundsException: 0

$ java DateDifference 01/07/2018

Pl ease supply exactly two dates

java.lang. Arrayl ndexQut O BoundsException: 1

$ java DateDifference 01/07/2018 01/07/2019 ExtraArgunent
Pl ease supply exactly two dates

java. |l ang. Arrayl ndexQut O BoundsException: 3 is > 2

$
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Trying it

e [est invalid date format exceptions.

Console Input / Output

$ java DateDifference 01/07/2019 "Hello nunt
Date ‘Hello mumi is not in day/nonth/year format
java.lang. Exception: Date ‘Hello muni is not in day/month/year format

Caused by: java.lang. Nunber For mat Exception: For input string: "Hello nunt

$ java DateDifference 01/07 "Hello nunt

Date ‘01/07" is not in day/nonth/year format

java.lang. Exception: Date ‘01/07" is not in day/nonth/year format
Caused by: java.lang. Arrayl ndexQut Of BoundsException: 2

$
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£ MANCITTER Tr y i n g i t

e Jest illegal dafte exceptions.

Console Input / Output

$ java DateDifference 13/07/2019 07/13/2019

Month 13 nust be from1l to 12

java.lang. Exception: Mnth 13 nust be from1l to 12

$ java DateDifference 01/07/2019 2019/ 07/ 01

Year 1 nust be >= 1753

java.lang. Exception: Year 1 must be >= 1753

$ java DateDifference 01/07/2019 30/2/2019

Day 30 nust be from1l to 28 for 2/2019

java.lang. Exception: Day 30 nust be from1l to 28 for 2/2019
$
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Section 10

Example:

Date difference with standard
iINnput
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Aim

AIM: To infroduce the idea of obtaining possibly erroneous
information from the end user on standard input, de-

tecting problems with it, and requesting it again unfil it
IS acceptable.
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I

Date difference with standard input

. inport java.util.Scanner;

. [/ Qobtain two dates in day/nonth/year format fromthe user.

. [/ Report how many days there are fromfirst to second,
. /] which is negative if first date is earliest one.
. public class DateDifference
-
public static void main(String[] args)

{
Il A scanner for reading fromstandard input.

Scanner input = new Scanner(Systemin);
Il The two dates are obtained fromthe user.
Date datel = inputDate(input, "first");
Date date2 = inputDate(input, "second");

Systemout.println();

Systemout.printin("From" + datel + " to " + date2 + " is "

+ datel. daysFron{date2) + " days");
Y /1 main
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Date difference with standard input

[/ Qobtain a date fromthe user via the given Scanner.
[l The second argunent is part of the pronpt.
Il Keep repeating until user has entered a valid date.
private static Date inputDate(Scanner input, String whichDate)
{
Il Result will eventually refer to a | egal date.
Date result = null;

Systemout.print("Please type the " + whichDate + " date: ");

Il Keep trying until we get a |egal date.
bool ean i nputValidYet = false;
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Date difference with standard input

) do
033: {
034: try
035: {
036: result = new Date(input.nextLine());
037: [l 1f we get here then date was valid.
038: | nput Val i dYet = true;
039: P otry
040: catch (Exception exception)
041: {
042: Systemout. println(exception.get Message());
043: Systemout.print("Please re-type the " + whichDate + " date: ");
044: } Il catch
045: } while (!inputValidYet);
046: /| When we get here the result nust be a valid date.
047: return result;
048: } // inputDate

049:
050: } // class DateDifference
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Console Input / Output

$ java DateDifference
Pl ease type the first date: 01/07/2019
Pl ease type the second date: 01/07/2020

From 1/7/2019 to 1/7/2020 is 366 days

$ java DateDifference

Pl ease type the first date: Um err...

Date ‘Umm err...’ is not in day/nonth/year fornat
Please re-type the first date: Onh, a date

Date ‘Ch, a date!’ is not in day/nonth/year fornat
Pl ease re-type the first date: 01/07/2019

Pl ease type the second date: Another one?

Date ‘ Another one?’ is not in day/ nonth/year fornmat
Pl ease re-type the second date: 01/07/2020

From 1/7/2019 to 1/7/2020 is 366 days
$
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Concepts covered in this chapter

e Each book chapter ends with a list of concepts covered in it.

e Each concept has with it
- a self-test question,

- and a page reference to where it was covered.

e Please use these to check your understanding before we start the next
chapter.
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