
6 get to know the Java API

Using the Java Library

Java ships with hundreds of pre-built classes. You don't have to

reinvent the wheel If you know how to f1 nd what you need In the Java IIbra ry, known as

t he Java API. You'vegot better things to do. If yo u're go ing to write code, you mig ht aswell

write only the parts that are truly custom for your application. You know those programmers

who walk out the door each night at 5 PM? The ones who don't even show up until lOAM?

They use the Java API. And about eight pages from now, so will you. The core Java library

Is a giant pile of classesJust waiting for you to use like building blocks, to assemble your own

program out of largely pre-bullt code.The Ready-bake Javawe use in this book Is code you

don't have to create from scratch, but you stili have to type It.The JavaAPI is full of code you

don't even have to type. All you need to do is learn to use it .
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•

we stili have a bug

Itt our last chapter, we left you
with thecliff...ha.,ger. Abug.

How ifs supposed to look

Here's what happens when we
run it and enter the numbers
1,2,3.4,5,6 . Lookin' good.

Aco~plete galMe I.,teractlon
(your mileage may vary)
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How thebug looks

Here's what happens when we
enter 2,2,2 .

Adifferent galtle Interact/o.,
(yikes)

Fllo Ed~ Window He Felnl

~ j ava SimpleDotComGame

enter a number 2

hit

enter a number 2

hit

enter a number 2

kill

You took 3 guesses

hi theCUffltlt verslotl. otlce
you geta hit, you catl shttplv
repeat that hittwo tMore
tlllles for the kill!
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So what happetted?

public String checkYourself (String stringGuess) (

int guess'" Int:8ger.pa.rselnt{stringGue8S); (-- fon\l~ the Sh-ill~
1;Q all lilt.

Strinq reBUlt '" ''miss''; ( - A1ake cl va~jable t.D hold the reswi: 'II
rttwhl p.,.e II " we
(' . ...iss i\'\ as the detault

I. e. lIIe as.s""'e 8 u... iss ''),

for (int cell

Here's where It
goes wrong. We
counted a hit every~
time the user
guessed a cell
location. even If
that location had
already been hit!

loeationCells)

We need a wayto
know that when
a usermakes
a hit, he hasn't
previously hit that
cell. If he has, then
we don't want to
count It as a hit.

II end foz:

if (numOfHits = locationCells . length)

result::: "kill";

II end if

System. out.println (result) j ~ Di1fla'f the res"l! k()lr the lI.1Cr

(.....i~", ",,1e1S it waJ i.hcl,,~ed to "hit" CW' "1cillU
) .

return result;

r-,R~ the "mit baLk to
I I e nd me t hod the talli~ "'«hod.
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fixing the bug

How do we fix it?
We need a way to know whether Q cell has already been hit. Let's run
through some possibilities, but first, we'll look at what we know so for...

We have a virtual row of 7 celts, and a DotCom will occupy three
consecutive cells somewhere in that row. This virtual row shows a
DotCom placed at eel/locations 4,5 and 6.

The DotCom has an instance variable-an int array-that holds that
DotCom object's cell locations .

locatlonCells
(instance variable of
the DotCom)

• OptlO" o"e
We could make a second array, and each time the user makes a hit, we
store that hit in the second array. and then check that array each time
we get a hit. to see if that cel/ has been hit before.

kltCells arra~
(this would be 0

new boolean array
instance variable of
the DotCom)
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Option one is too clunky
Option one seems like more work than you'd expect. It means that each
time the user makes a hit , you have to change the state of the second
array (the 'hitCells' array), oh -~ but first you have to CHECK the 'hitCeJls'
array to see jf that cell has already been hit anyway. It would work, but
there's got to be something better...

• OpfloHtwo
We could just keep the one original array, but change the value of any hit
cells to -1. That way, we only have ONE array to check and manipulate

locQtlonCells
(instance var iable of
the DotCom)

Option two is a little better, but
still pretty clu"ky

Option two is a little less clunky than option one, but it's not very efficient. You'd
still have to loop through all three slots (index positions) in the array, even jf
one or more are already invalid because they've been 'hit' (and have a -1 value).
There has to be something better...
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prep code

prep code

locatlonCells array
BEFORE any cells
have be.en hit

Optlo., three
We delete each cell location as it gets hit, and then modify the array to
be smaller. Except arrays can't change their size, so we have to make a
new array and copy the remaining cells from the old array into the new
smaller array.

locatlonCells array
AFTER cell '5', which
was at inde.x 1 in the.
array, has been hit

Optlo., three would be 'Much better Ifthearray could shrlttlc, so that we would.,'t have
to ",ake a .,ew ''Maller array, copy there",altt'"(1 values ht, attd reasslQ" thereferettce.

fhe orlal"81 prepcode for partof the
checkYourselfU 'Method:

Life would be good 'f otdy we could
chattae Itto:

ELSE user guess did not match, so RETURN "miss"

END IF

END REPEAT

REPEAT with each of the location cells in the int array ..~ -REP EAT with each of the remaining locat ion cells

1/COMPARE the user guess to the location cell /1 COMPARE the user guess to the location cell

IF the user guess matches IF the user guess matches

INCREMENT the number of hits ~ REMOVE this cell from the array

/1 FIND OUTif it was the last location cell: 1/FIND OUTif it was the last location cell:

IF number of hits is 3.RETURN "kill" ~ 'IF the array is now empty, RETURN "ki ll"

ELSE it was not a kill, so RETURN"hit" ELSE it was not a kill. so RETURN"hit"

END IF END IF

ELSE user guess did not match, 50 RETURN "miss"

END IF

END REPEAT
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when arrays aren't enough

Wake up at1d stMell the library

As if by magic, there really Is such a thing.

But it's not an array, it's an ArrayLisf.

A class in the core Java library (the API).

The java Standard Edition (which is what you have unless you're work­
ing on the Micro Edition for small devices and believe me, you'dknow)
ships with hundreds of pre-built classes. Just like our Ready-Bake code
except that these built-in classes are already compiled.

That means no typing.

ArrayUSt

dd{Ob}ed e\en") arameter to the \\st .
a Adds the object P

eUnt Index) h \nde)( paralTleter.
ren"o" he object at t e

Removes t

{Ob}ed elel1\) t' 'I' the AnayLlst).
rel1\o"e thIs object (IfI s

RelTloves
) arameter

. {Object e\en" h for the object P
,o"ta,ns, 'If there'S a mate

Returns trUe

II \em entS
\sEI1\PtV . .If the list has no e

RetUrns true ,
, ) eter, or '

\"dellOf{Obiec~ ~:~de)( of the object paralTl
RetUrns elthe

currently In the list
s\zell h number of elements

RetUrns t e
arameter

tt\nt Indell) ently at the.l.n.de.'Il.p .ge the obleet eur r
Returns

Just use 'em.

Ont. of a 5az..illiol\ t1asst.$ in
t.ht. Ja~a libvavy.

Yo... tan lASt. it itl 'fOlJ.V cede
as i+ yOlJ. IIIrOU if 'f0...~I.f.

(NoU; tht add(ObjttA:. ele...) ...tthod
att..ally look.s a li-i:.Be sh-a"1& ~a .. -tht

OY\e ..,e'~t shOWtl h,~e ... ..,,'11 ~tt to -the

..tal Qrle lai& i .. tht book. FOfr ""'''', jlA1t
think of it as a.. aodO ...tihod that
take.! the objett yo<. ",ant to addJ
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Put something in it

Egg s = new Egg() i

myList.add(s)i

•

Some thhtgs you ca., do with ~rrayLisr

~
a~\e-h--6t.ket ~"jI,D '~wt:IrT'f a~ this ",ew': -.T. , l o.f c, ol:!' eth"·'"' .~. t I\S U....akt IS a \In. "j~ ~

• Make one ? ....i~~t "ow; I jW Mea _.

ArrayList<Egg> myList = new ArrayList<Egg> () ; ~-a'1l,ist objet~ \ 'We
/'I~ (\P tnt \leaf' \~ 5 ,

tvea~ci ,~ ...w,
\)eLi~ no' CW'Y "I

• Put another thing in it
Egg b = new Egg();

myList.add(b);

• Find out how many things are in it

int theSize = myList.size();

Find out if it contains something The A'rt"a'1L.i.st. Dol:S tC/tItail'l the ~~ tltd,
I/" .... ,.__ I.e! ku '5', so tC/tItail\SO retWY\S ~

boolean is10 = myList.contains(s)i ~ ~~.~~ ~1

" D 0 (...eal\S ~irtt. ;Yllie~ is 0)
Find out where something is (l.e. its index)~ Atta'1Ust 15~Last ,._. 0 D'f '0' ..,os the

d ' ."te the Objet.. vt-tc;·~t I
int idx = myList .indexOf(bl i 01'1 51 l" ' l.\. \.--1. i\'lO~'W ....eboVl\S_

sUO\'IO ..hl"~ lY\ 'We In"

Find out if it's empty it's deo.fil'li+.tly NOT bftpty, so isE"'rtyO
boolean empty = myList. isEmpty (); C- r~PIS £ili.e

• Remove something from it

myList.remove(s);
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when arrays aren't enough

~ your penCil Fill In the rest of the table below by looking at the ArrayList code
on the left and putting in what you think the code might be if it
were using a regular array Instead. We don't expect you to get all
of them exactly right, so Just make your best guess.

ArrayList regular array

hrrayList<String> myList = new
~h-i"9 0 "'yList ::.. "ew Sh-il'l~ClJj

hrrayList<String>();

String a = new String("whoohoo H
) ; Sb-il'l'l a =- ~ Sb-i~("whoohool)j

myList.add(a);

String b = new String("FrogH
) ;

~iri,,~ \> ::. """ ~ir;I'I~C'n-~»)j

myList. add (b) ;

int theSize = myList.s izeO:

Object 0 = myList.get( l);

myList.remove(l);

boolean isIn = myList.contains(b);
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R..,: So Arl1lyListIs cool, but
how would I know It exists?

!A.: The question is really,
-How do I know what's In the
API?" and that's the key to your
success asa Javaprogrammer.
Not to mention your key to
being as lazy as possible while
still managing to build software.
You might be amazed at how
much time you can save when
somebody else has already done
most of the heavy lifting, and
all you have to do is step in and
create the fun part.

But we digress... the short
answer Is that you spend some
time learning what's In the core
API. The long answer is at the
end of this chapter, where you'll
learn how to do that.

R:But that's a pretty big
Issue. Not only do I need to
know that the Java library
comes with ArrayLlst, but more
Importantly I have to know
that ArrayList Is the thing that
can do what Iwantl So how
110 I go from a need-to-do­
something to a-way-to-do-It
using the API?

!A..:Now you're really at the
heart of It .By the time you've
finished this book, you'll have
agood grasp of the language,
and the rest of your learning
curve really Is about knowlnq
now to get from a problem to
asolution, with you writing the
least amount of code. If you can
be patient for a few more pages,
westart talking about it at the
!nd of this chapter.

get to know the Java API

;\.

Java'&pos~
This week's Interview:
ArrayList. on arrays

HeadFirst So, ArrayLists are like arrays, right?

ArrayLlst In their dreams! I am an objec: thank you very much.

HeadFirst If I'm not mistaken, arrays are objects too. They live on the heap right
there with all the other objects.

ArrayList Sure arrays go on the heap, duh, but an array is still a wanna-be
ArrayList. A poser. Objects have state andbehavior, right? We're clear on that. But
have you actually tried calling a method on an array?

HeadFirst Now that you mention it, can't say I have. But what method would I
call, anyway? I only care about calling methods on the stuff I put in the array, not
the array itself. And I can use array syntax when I want to put things in and take
things out of the array.

ArrayUst Is that so? You mean to tell me you actually remooed something from an
array? (Sheesh, where do they train. you guys? Mljava's?)

HeadFirst Of &OlITSe I take something out of the array. I say Dog d = dogArray[l)
and J get the Dog object at index lout of the array.

ArrayList Allright, I'll tty to speak slowly so you can follow along. You were 1UJ1,

I repeat TUI~ removing that Dog from the array. All you did was make a copy of the
rifmnce to tht Dog and assign it to another Dog variable.

HeadFirst Oh, I see what you're saying. No I didn't actually remove the Dog
object from the array. It's still there. But I can just set its reference to null , I guess.

ArrayLlst: But I'm a first-class object, so I have methods and I can actually, you
know, M things like remove the Dog's reference from myself, not just set it to null.
And I can change my size, dynami£al£y (look it up). Just tty to get an ami)' to do that!

HeadArst Gee, hate to bring thisup, but the rumor is that you're nothing more
than a glorified but less-efficient array. That in fact you're just a wrapper for an
array, adding extra methods for things like resizing that I would have had to write
myself. And while we're at it,J'OU can't even haM primiJiDes! Isn't that a big limitation?

ArrayList I can't believe you buy into that urban legend. No, I am notjust a less­
efficient array. I will admit that there are a few extmne{y rare situations where an
array might be just a tad, I repeat, tad bit faster for certain things. But is it worth the
miniscule performance gain to give up all this poWa'. Still, look at all tlllsflexihiliry. And
as for the primitives, of 'dum you can put a prirntive in an ArrayList, as long as it's
wrapped in a primitive wrapper class (you'll see a lot more on that in chapter 10).
And as ofJava 5.0, that wrapping (and unwrapping when you take the primitive out
again) happens automatically. And allright, I'll Q£krwwledge that yes, if you're using an
ArrayList of primitives, it probably is faster with an array, because of all the wrapping
and unwrapping, but still... who really uses primitives Uu.se days?

Oh, look at the rime! I'm llJujor Pilaus: We'll have to do this again sometime.
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difference between ArrayList and array

CotMparhtg ArrayList to a regular array

ArrayList regular array

ArrayList<String> myList = new String [] myList = new String[2J;
ArrayList<String>();

String a = new String("whoohoo"); String a = new String("whoohoo");

myList.add(a) ; myList[O) = a;

String b = new String ("Frog") ; String b = new String("Frog");

myList.add(b); myList{l) = b;

int theSize = myList.size(); int theSize = myList.length; ~ ,
\ \\eY~s ..,'ncYt

Object 0 = myList.get(l); String 0 = myList(l]; rl;s tp \oo\t.
\ ~a\\'t d'~~eYO\t...: t

myList.remove(lj; myList(l] = null; ..,..

boolean isIn = myList.contains(b); boolean isIn = false;

for (String item : myList) (

if (b. equals (item)) {

isIn = true;

break;

)

I

Notice how with ArrayList, you're working
with an object of type ArrayList, so you're just
invoking regular old methods on a regular old
object, using the regular old dot operator.
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With an arra)', you use special arraysyntax (like
myList[O] = foo) that you won't use anywhere
else except with arrays. Even though an
array is an object, it lives in its own special
world and you can't invoke any methods on
it, although you can access its one and only
instance variable, length.



get to know the Java API

CotMparit1g ArrayList to a regular array

•

•

•

A plain old array has to know its
size at the time it's created.

But for Arrayl.ist, you just make an object of
type Arrayl.ist, Every time. It never needs to
know how big it should be , because it grows
and shrinks as objects are added or removed.

~
new String[2] Needs 0 siu·

new ArrayList<String>( )

No siu \"e,"'i\"eo (olthOl,\~h YOl,\ tan
~ive it 0 siu i~ yo", wont to).

To put an object in a regular array,
you must assign it to a specific
location.
(An index from 0 to one less than the length of
the array.)

myList[l] = b;

~
Needs oYl il'lde~.

If that index is outside the boundaries of the
array (like, the array was declared with a size of
2, and now you're trying to assign something
to index 3), it blows up at runtime.

With ArrayIist, you can specify an index us­
ing the add(anlnt, anObject) method, or you
can just keep saying add(anObject) and the
ArrayList will keep growing to make room for
the new thing.

myList.add(b) ;

-,
No il'ldex.

Arrays use array syntax that's not
used anywhere else in Java.

But ArrayLists are plain oldJava objects, so
they have no special syntax.

myList[l]

~ .\
L otkets [ J o\"e sfet,oThe ott0'l o\"

s'll'lta~ l,ISed 01'1\'1 kO't' attd'ls.

ArrayLists in Java 5.0 are
parameterized.

We just said that unlike arrays, Arrayl.ists
have no special syntax. But they do use
something special that was added to Java 5.0
Tiger-paramet:erized types.

ArrayList<String>

'"The <St\"il'l~> in ol'l~le b\"otlcets is 0 "-t'ife
fo\"offtete\"". A\"\"oyList<St\"il'lg> ffteal'lS Sifftf1y "0

list~ Stril'lgs", oS offosed to AttoyList<Dog>
whith ""eons, "0 list~ Dogs".

Prior to Java 5.0, there was no way to declare
the type of things that would go in the
ArrayList, so to the compiler, all ArrayIists
were simply heterogenous collections of
objects. But now, using the <typeGoesHere>
syntax, we can declare and create an
ArrayIist that knows (and restricts) the
types of objects it can hold. We'll look at the
details of parameterized types in ArrayLists
in the Collections chapter, so for now, don't
think too much about the angle bracket <>
syntax you see when we use Arrayl.ists, Just
know that it's a way to force the compiler to
allow only a specific type of object (the type in
angle brackets) in the ArrayList.

" _" ........_ L.. ...



the buggy DotCom code

Letl fix the t'otCOItt code.

int(] locationCells;
int nurnOfHits = OJ

publ ic void setLocationCells(int[] locs) (
locationCells = locs;

public String checkYourself(String stringGuess)
int guess = Integer.parselnt(stringGuess);
String result "miss";

fo r (i nt ce ll locati onCe l l s )

break;
}

I I ou t o f: t he l oop

if (numOfHits == l oca t i onCe l l s . l engt h )
result. = " ki l l " ;

System.out .println(resul t);
return result;

/ / c l os e met hod

I I c l ose cl a s s
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prep code ID~~

New and hMproved PotCOtM class

import

publ ic class DocCom I

p r Lva t e ArrayList<Strinq> locationCells ;
/ / private i n c nurnOf<Ji t ~ ~-a L.irt. that. ho\ds Shin~S -
/ / don ' t need t.ha c now C Lhe Shinl1 a"r.,.a~ to an f\n ~

ha"ljl", .(;)

publi c vo id se t Locat ionCe lls (ArrayList<String> Loc) ! l'll "al'l'l-
locationCells = loc; _ .,.-o'ItO a'(~l>J"t

~t'tI a"d ""r-

/'" "t \I.SC'f"~!>S is i" t.he
public String checkYours e lf (String user Inputl ( f ind out, tne - ~orr ib inde~

~
An-a~L.-'st...b~l~skll~1) t.hen i,..oe-d)tO
Ir ",l.'s _A

l '" ",I'll 1St.String result = "mi s s" ; ~ '" .-'"
y~'n\S a -l-

int index = locationCells.indexOf(userlnput):

if (index >= 0) {

if (locationCells.isEmpty(»
result "kill";

else I
result c: "h it";

I I c l o s e if

II cl os e ou e r if

return r esult;
) II c lose method

I I clos e c l a s s

you are here. -1 3 9



making the OotComBust

Let's build the REAL galtte:
HSi"k a Pot COItt

M

7 )<. 7 ~__id

o 1 2 345 6

\ start.s at ZbO, like Java ar'ra'f~

We've been working on the 'simple' version, but now
let's build the real one. Instead of a single row, we'll
use a grid. And instead of one DotCOID,we'll use
three .

Goal: Sink all of the computer's Dot Corns in the
fewest number of guesses. You're given a rating level
based on how well you perform.

Setup: When the game program is launched, the
computer places three Dot Corns, randomly. on the
virtual. 7:x. 7 grid . When that's complete, the game
asks for your first guess .

How you play: We haven't learned to build a GUI
yet, so this version works at the command-line. The
computer will prompt you to enter a guess (a cell),
which you'll type at the command-line (as "A3n, WCS\
etc.) , In response to your guess, you'll see a result at
the command-line, either "hit", "miss", or "You sunk
Pets.com" (or whatever the lucky Dot Com of the day
is) . When you've sent all three Dot Corns to that big
404 in the sky, the game ends by printing out your
rating.

You're going to build the
Sink a Dot Com game, with
a 7 x 7 grid and three
Dot Cams. Each Dot Com
takes up three cells.

partof a gattte I.,teractlo.,

't j ava DotComBust

Enter a guess A3

miss

Enter a guess 82

miss

Enter a guess C4

miss

Enter a guess 02

hit

Enter a guess D3

hit

Enter a guess 04

Ouch! You sunk Pets.com

kill

Enter a guess B4

miss

Enter a guess G3

hit

Enter a guess G4

hit

Enter a guess G5

Ouch! You sunk AskMe .com

k V

E
q
N

i ....p L;~

I· .~ .,.~~,~c f~~~~

rMe~c~mRS.I
I . '.

E

F

A

(

o

B

G
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What tteeds to chattge?
We have three classes that need to change: the
DotCom class (which is now called DotCom instead of
SimpleDotCom), the game class (DotComBust) and the
game helper class (which we won't worry about now).

o DotCom class

o Add a name variable
to hold the name of the DotCom
("Pets.com", uGo2.com~, etc.) so each Dot­
Com can print its name when it's killed (see
the output screen on the opposite page).

o DotComBust class (the game)

o Create threeDotComs instead of one.

o Give each of the three DotComs a name.
Call a setter method on each DotCom
instance, so that the DotCom can assign the
name to its name instance variable.

get to know the Java API

DotComBust class continued.••

o Put the DotComs on a grid rather than
just a single row, and do it for all three
DotComs.
This step is now waymore complex than
before, ifwe're going to place the DotComs
randomly. Since we're not here to mess
with the math, we put the algorithm for
giving the DotComs a location into the
GameHelper (Ready-bake) class.

@ Check each user guess with all three
DotComs, instead ofjust one.

@ Keep playing the game (i.e accepting
user guesses and checking them with the
remaining DotComs) until there are no nwre
live DotComs.

o Get out of main. We kept the simple one in
main just to... keep it simple. But that's not
what we want for the realgame.

3 Classes:

DotcomBlItt DotCom Gam.Helper

5 Objects:

The game class.
Makes DolComs,
gels user Input,
plays until all001·
Corns are dead

DotComBust

The actual
DotCom objects.
DolComs know their
name. location, and
how 10 check a user
gu6SS for a match.

The helper class
(Ready-Bake).
It knows how to
accept user com­
mand-llne input,
and malle DOICom
locations.

GameHelper

Plus 4
ArrayLists: 1 for
the DotComBust
and 1 for each
of the 3 DotCom
objects.
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detailed structure of the game

Who does what it' the PofColMJust gatMe
(at'd whetd

o
DotCom8u"

The game
class.

instantiates

DotComBust
object

The mainO method
in the DotComBust
class instantiates the
DotComBust object that
does all the game stuff.

142 chapter 6

DotComBust
object

ArrayList object (to
hold DotCom objects)

The DotComBust (game)
object instantiates an
instance of GameHelper.
the object that will help
the game do its work

The DotComBust object
instantiates an ArrayList
that will hold the 3 DotCom
objects.
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e

ArrayList object to
hold DotCom objects

DotCom
objects

The DotComBust object
creates three DotCom
objects (and puts them in
the ArrayList)

The DotComBust object asks the
he/per object for a location for a
DotCom (does this 3 times, one for
each DotCom)

The DotComBust object asks the helper
object for a user guess (the helper
prompts the user and gets input from
the command-line)

And so the game continues ... get­
ting user input. asking each DotCom
to check for a match, and continuing
until 011 DotComs are dead

The DotComBust object gives each of the Dot­
Com objects a location (which the DotComBust
got from the helper object) like - A2 u

• -B2-.
etc . Each DotCom object puts his own three
location cells in an ArrayList

ArrayList object
(to hold DotCom
cell locations)

Ar rayList
object

ArrayList
object

The DotComBust object loops through the list
of DotComs. and asks each one to check the user
guess for a match . The DotCom checks its locations
ArrayList and returns a result ("hW. "miss", erc .)

ArrayList object
(to hold DotCom
cell lccctioas)

ArrayList
1If:Jl~91obj ect

ArrayList
object
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prep code

DalComBUJt

GameHelper helper
ArrayUsl dolComsLlsl
InlnurnOfGUB.'lS6S

selUpGameO

slarIPlayingO

checkUserGuessO

fin~GameO

Variable

Declarations

Method

Declarations

Method

Implementations

Prep code for the real PotCOIM'ust class-
The DotComBust class has three main jobs: set up the game, play the game
until the DotComs are dead, and end the game. Although we could map
those three jobs directly into three methods, we split the middle job (play the
game) into two methods, to keep the granularity smaller. Smaller methods
(meaning smaller chunks of functionality) help us test, debug. and modify
the code more easily.

DECLARE and instantiate the GomeHelper instance variable, named helper.

DECLARE and instantiate an ArrayUst to hold the list of DotComs (initially three) Call it
dotComsLJst

DECLARE an int variable to hold the number of user guesses (so that we can give the user a
score at the end of the game). Name it numOfGuesses and set it to O.

DECLARE a setUpGameO method to create and initialize the DotCom objects with names
and locations. Display brief instructions to the user.

DECLARE a 5tortPlayingO method that asks the player for guesses and calls the
checkUserGuessO method until all the DotCom objects are removed from play.

DECLARE a ched<UserGuessO method that loops through all remaining DotCom objects and
calls each DotCom object's checkYourselfO method.

DECLARE a ~nlshGomeO method that prints a message about the user 's performance, based
on how many guesses it took to sink all of the DotCom objects.

METHOD: voId JetUpGGmeO

IImake three DotCom objects andnome them

CREATE three DotCom objects.

SET a name for each DotCom,

ADD the DotComs to the dotComsLJst ( the ArrayList).

REPEAT with each of the DotCom objects in the dotComsUst array

CALL the placeDotComO method on the helper object, to get a randomly-selected
location for this DotCom (three cells, vertically or horizontally aligned,on a 7 X 7 grid).

SET the location for each DotCom based on the result of the placeDotComO call,

END REPEAT

END METHOD
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methods, And which method do you test
and write first? SeeIf you can work out some
prep code for a set of tests. Prep code or
even bullet points are good enough for this
exercise,but If you want to try to write the
rea/test code (In Java), knock yourself out,

get to know the Java API

Method httpleltt8MtatioMS COMttMUad:

METHOD:void startPlaylng()

REPEAT whileany DotComs exist

GET user input by calling the helper getUserinputQ method

EVALUATE the user's guess by checkUreI'GuessO method

END REPEAT

END METHOD

METHOD: void checkUserGuess(SCrlng userGuess)

/I findout if there's a hit (andkill) on any DotCom

INCREMENT the number of user guesses in the numOfGuesses variable

SET the local resul! variable (a String) to "miss", assuming that the user's guess will be a miss.

REPEAT with each of the DotObjeC1S in the dotComsUst array

EVALUATE the user's guess by calling the DotCom object's checkYourseJf() method

SET the result variable to "hit" or "kill" if appropriate

IF the result is"kill", REMOVE the DotCom from the dotComsUst

END REPEAT

DISPLAY the resul! value to the user

END METHOD

METHOD: void fJnlshGameO

DISPLAY a generic "game over" message,then:

IF number of user guesses is small,

DISPLAY a congratulationsmessage

ELSE

DISPLAY an insulting one

END IF

END METHOD

rpen yoor penCil------------------,
How should we go from prep code to the
final code? First we start with test code. and
then test and build up our methods bit by
bit. We won't keep showing you test code
In thIs book, so now It 's up to you to think
about what you'd need to know to test these
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the DotComBust code (the game)

in the fewest number of guesses"):

You'll u_ each
annotation Just once,
and you'll n.....11 of
the .nnotatlon•.

Annotat. the code
yourself.

Match the
annotations 8t the
bottom of each ...
with the numbe...
In the code. Writ.
the number In the
slot In front of the
eorr..pondlns
annoldon.

three dot corns.");
Go2.com");

•
System.out.println("Your goal i s to sink
System.out,println("Pets .com, eToys.com,
System.out,println("Try to sink them all

import java.util . *;
public c lass DotComBust

f
Pr i va t e GameHelper helper new GameHelper() ;

~ private ArrayList<DotCom> dotComsList = new AIrayList<DotCom>();
private int numOfGuesses = 0 ;

private void setUpGame () (
II first make some dot corns and give them locations
DotCom one = new DotCom();
one .setName(-Pets.com");
DotCom two = new DotCom();
two.setName("eToys.comH

) ;

DotCom three = new DotCom();
three .setName{ "Go2.com");
dotComsList ,add {one);
dotComsList,add(two);
dotComsList .add(three);

for (DotCom dotComToSet : dotComsList) ( •

ArrayList<Str ing> newLocation = helper .placeDotCom(3); ~

dotComToSet .setLocationcellS(neWLocatiOn); ...
I I I close for loop

I I close s ec UpGame method

pr i va te void startPlayinq () (
while(!dotComsList,isEmpty() ( •

String userGuess = helper.getUserInput("Enter a guess"); ~
checkUserGuess(userGuess); •

I I I c l ose wh il e

linishGame () ; •
I I close sta rcPlay ing met hod
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private void checkUserGuess (String u serGuess) {

numOfGuesses++; 4ID
String r esult = " miss" ; ~

Whatever you do,
DON'T turn the
pagel

Not until you've
finished this
exercise.

Our version is on
the next page.

~

•
)

if (result.equals("kill"»

dotComsList.remove(dotComToTest);

b reak;

for (DotCom dotComToTest : dotComsList) { ~
result = dotComToTest.checkYourself(userGuess); ~

if (result.equals("hit"» {

break; •

) I I c l os e fo r
System. out.println(result); •

II c lose method

private void finishGame ()
System.out.println("All Dot Corns are dead! Your stock i s now worthless.");

if (numOfGuesses <= 18) {
System.out.println("It only took you" + numOfGues ses + " guesses.") ;

System.out.println(" You got out before you r op tio n s sank.");

else {
System.out.println("Took you long enough. " + numOfGuesses + " guesse s .");

System.out.println("Fish are dancing with your op tion s . " ) ;
}

I I close method

public s t a t i c void DUlin (S tring[] args) {
DotComBust game = new DotCOmBust();.
game . setUpGame () ; •
game. startPlaying () ; •

II close method

_ Pt'il'l't the
~es~lt to\'"
the ~et'

_ull the ~a",e objett
to set ~f the ~a...e
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the DotComBust code (the game)

import java.util.*;
pub Li,c class DotComBust

Pyi\'lt b\-ie~

~
ir.st,n..ltions .foor \O.KY.

three dot coms .");
Go2.com") ;
in the fewest number of guesses");

GameHelper he l pe r "' new GameHelper () ; ~, ~

ArrayLis t<DotCom> dotComsList = new ArrayLlst<DotCom> (); Ma\(( a" An-att atn
int nurnOfGuesses = 0; DotCo'" ~jC:L .L'" 'II h~d

lis a l,st. Vla~ "'"
ONL.~ Dot:COf'I ~jctb,
' w{: as pot£.or..() ...,oJd
J ~ a" ok DotcOfl"",tdll ..II /

o\>jtt.W.

System,out.println("¥our goal is to sink
System.out.println("Pets .com, eToys.com,
System .out.println("Try to sink them all

private
private
private

private void setUpGame () (
/1 fust make some dot corns and give them locations
DotCom one = new DotCom():
one .setName("Pe ts.com") ;
DotCom two = new DotCom();
two .setName("eToys.com");
DotCom three ~ new DotCom();
three.setName("Go2.com");
dotComsList.add(one);
dotComsLis t.add(two) ;
dotComsList.add(three);

for (DotCom dotComToSet : dotComsList) { ~Reytdt 'WoIith tdth DO'l:.COftI i" t~t list.
Ask t},c helt'e\' t.... a

ArrayList<String> newLocation = helper.placeDotCom(3); ~ D~ loUBOY\ ~a:.~
~a'1Lisi .J Sh,,,,..·..

dotComToSet. setLocationCells (newLocation) : (- C<111 ih
D e ~~t" "'~ .1, .

otCA... to . 't 0" UlIJ

I / / c l.ose f o r loop j~ ~ot .(t"o1'V~j the 10t4i:ioh y04J.
I I close se t Upq ame, method ~ helpa-.

private void startPlayinq ()

while( !dotComsLi9t.is~mpty())

String userGuess = helper .getUserlnput ("E:nter a guess"); k""' ~et \O.KY i\'lflo+"
checkUserGuess(userGuess);~

C<111 ~ OWJI lhtl~1A L.
set'qlotU "'et.hod

II cl os e whi le .

finis hGame(); ~ C<111 010"" 0""" +i"ish~a"'e ...tihod.
I J c l ose s C3rt Pl ay il1g method
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private void checkUserGuess (String userGuess) {

numOfGuesses++;

if (result .equals(\\hit"» (

break; ~ ,ei~~ o.f the loop ea\"ly, 1'10 poil'lt
<; 11'1 USt;II'I~ the others

)

if (result.equals("kill"» (

String result \\miss"; t--asslA",e it's a '",iss', IAl'liess told oth«wise

for (DotCom dotComToTest dotComsList) { ~ \"eyeat with all DotCO\'I'IS il'l the list

result = dotComT oTest .checkYourself (userGuess); ~ ask the DotCO\'I'I to thet.k the Wie\"
~IAeSS, lookil'l~ ~O\" a hit (0\" kill)

dotComsList.remove(dotComToTest);
break;

I I c l os e for

PY'il'lt a l'IIessa~e tellil'l~ the
lASe.... how he did il'l the ~l'IIe

f

System. out.println (result);~ PY'il'lt the reslAlt +0\" the Wi«
II c l os e met hod

private void finishGame ()
System.out.println(\\All Dot Corns are dead! Your stock is now worthless .");
if (numOfGuesses <= 18) (

System.out.println(\\It only took you \\ + numOfGues s e s + \\ guesses.") ;
System.out.println(\\ You got out before your options sank.");

else (
System . out.println(\\Took you long enough. \\+ numOfGuesses + \\ guesses.");
System.out.println( \\Fish are dancing with your options");

)

I I close met hod

public static void main
DotComBust game = new
game.setUpGame();
game.startPlaying();

II clos e me t hod
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the DotCom code

The final version ofthe
PotCOtlt class
import java .util.*;

public class DotCom

private ArrayList<String> locationcells;'S

private String name; )

DotCOM'5 iWlStaWlte "iav-ia'oles:

_ ah Arra'fl-ist cJ tell loeatiOWlS

_ the DotCOM'5 ~Me

public void setLocationCells(ArrayList<String> loc) {

locationCells = loc;

public vo id setName (String n)~ 'lOll-V- basit seHe\" Method

name = n;

pUblic String checkYourself(String userlnput) {

String result = ~miss";

int index = locationCells .indexOf(userlnput);

result = ~kill";

if (index >= 0) ( L._ ' () il L_.J I L_ L1___ (,(Sih~ (lrrayl-ist 5 \"eMo"ie Me~od 1R ae e1;C: an en,,\,,'!,
locationCells.remove(index);~

if (locationCells. isEmpty ()) { (-----~'-.. (,(sin~ the iS~Mft'l( ) Method to see i~ all
cJ the loeatoWlS ha"ie been ~~sed

System.out.println(~Ouch! You sunk ~ + name + ~ ( ~);

else {

result = ~hit ";

} II close if

II close if

return result;

} I I close method

I I close class
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Super Powerful 'oolea" [xpressio"s
So far, when we've used boolean expressions for our loopsor
if tests, they'vebeen pretty simple. We will beusing more
powerful boolean expressions in some of the Ready-Bake code
you're aboutto see, andeven though weknowyouwouldn't
peek, wethought this wouldbeagoodtime to discuss howto
energize yourexpressions.

'And' and 'Or' Operators (&&, II )
Let's say you'rewritingachooseCamera( ) method, with lotsof rules
aboutwhich camera to select. Maybe you can choose cameras
ranging from$50 to $1000, but in some cases youwantto limit the
price range more precisely. You wantto say something like:

'If the price range isbetween $300 and $400 thenchoose x:

if (price >= 300 && price < 400) {

camera ="X"i

}

Let's say that of theten camera brands available,youhave some
logicthat applies to onlya few of the list:

if (brand.equals("A") I I brand.equals("B") ) {

II do stuff for only brand A or brand B

}

Boolean expressions can get really bigand complicated:

if «zoomType.equals("optical") &&

(zoomDegree >= 3 && zoomDegree <= 8» II
(zoomType.equals("digital") &&

(zoomDegree >= 5 && zoomDegree <= 12») {

II do appropriate zoom stuff

}

If youwantto get really technical, youmightwonder aboutthe
precedence of these operators. Instead of becoming anexpert
in the arcane worldof precedence, werecommend that youuse
parentheses to make yourcode clear.

get to know the Java API

Not equals (!= and ! )

Let's say that you have a logiclike,"oftheten available
camera models, acertain thing istrue forallbutone,"

if (model 1= 2000) {

II do non-model 2000 stuff

}

or for comparing objects likestrings...

if (lbrand.equals("X"» {

II do non-brand X stuff
}

Short Circuit Operators (&&, II )
The operators we've looked at sofar, && and II, are
known as shortcircuitoperators. Inthe case of &&,
the expression will betrueonlyif both sides ofthe &&
are true. So jf theJVM sees that the left side of a&&
expression isfalse, it stops right there! Doesn't even
botherto lookat the rightside.

Similarly,with II, the expression will betrue if either side is
true, soif theJVM sees that the left side istrue,it declares
theentirestatement to betrueand doesn't botherto
check the right side.

Why isthisgreat? Let's say that youhave a reference
variable and you're not sure whether it's been assigned
to anobject. If youtry to call amethod using thisnull
reference variable (l.e,noobjecthas been assigned), you'll
get aNullPointerException. So, try this:

if (refVar 1= null &&

refVar.isvalidType() ) {

II do 'got a valid type' stuff

}

Non Short Circuit Operators (&, I )
When used in boolean expressions, the& and Ioperators
act liketheir&& and II counterparts, except that
theyforce theJVM to always check both sides of the
expression. Typically, &and Iare used in another context,
for manipulating bits.
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Ready-bake: GameHelper

import java.io.*i
import java.util.·:

pUblic class GamaBelper

Th is is the helper class for the game. Besides the. user input method
(that prompts the user and reads input from the commend -line), the
helper's Big Service is to create the cell locat ions for the DotComs.
If we were you, we'd just back away slowly from this code, except
to type it in and compile it. We tried to keep it fairly small to you
wouldn't hove to type so much, but that means it isn't the most
readable code. And remember, you won', be able to compile the
DotComBust game class until you have this class.

private static final Str ing alphabet "abcdefg";
private int gridLength = 7:
private int gridSize = 49;
pr ivate int () grid = new int[gridSize);
private int comCount = 0;

public String getUserlnput(String prompt)
String inpu tLine = null;
System.out.print(prompt +" ")i

try (
BufferedReader is = new BufferedReader(
new InputStreamReader(System.in»);

inputLine = is.readLine();
if (inpu tLine.length() == 0) return null;
catch (IOExcept ion e) (
System.out.println("IOException : " + eli

I
return inputLine .toLowerCase();

NoU: F~ elttta ,,,e,M, '101# ",\~h-l:

b-)' '1<rI-'o......c:"ti,,~' tht
S)'lu....Ollt.fri..HI,,)'s i.. t.he
fl.lteDoiCo...( ) ...dhod, j\l.1t.
to w<iUh it work! These ?,"i"t
1~te-e"uwill Id Y0l# "',heai

u

by ~ivi,,~ 'f..... tile lold·tioll o-f the

Dot.ColN, bl#t it. will hell' 'fOIl ust it..

public ArrayList<Stxing> placeDotCom(int comSi ze) (
ArrayList<String> alphaCells = new ArrayList<String>();
String [1 a1phacoords = new String (comSizel: II holds 'f6' type coords
String temp = null; II temporary String for concat
int II coords = new intlcomSize); II current candidate coords
int attempts = 0; II current attempts counter
boolean success = false; II flag = found a good location?
int location = 0; II current starting location

comCount++;
int incr = 1;
if «cornCount % 2) == 1) (

i ncx = gridLength;

while ( ! s ucce s s & attempts++ < 200 ) (
location = (int) (Math.random() .. gridSize);
I/Sys t em. o uc . pri n t (" t ry" + locat ion);

i n t x == Oi
success = true;
while (success && x < comSizel

if (grid(locacion) =-= 0) {
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II nth dot com to place
II set horizontal increment
II if odd dot com (place vertically)
II set vertical increment

II main search loop (32)
II get random starting point

II nth position in dotcom to place
II assume success
II look for adjacent unused spots
II if not already used
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tallteHelper class code cot1tlt1ued...

c oords[x++] = location;
l ocation += incr;
if (location >= gridSize){

success = false;
}

if (x>O && (location % g ridLength
success = false;

I I s a v e l ocation
II try 'nex t' adjacent
II out of b ounds - 'bottom'
II fa ilu re

0 » { II ou t o f b ounds - right edge
II failure

}

else ( II f ound already used l o c a t i on
I I System . out .pr i nt ( " used" + l ocati on);
success = f alse; I I failure

I I e nd while

int x = 0;
int r ow = 0;
int c olumn = 0;
II Sy s tem . ou t . p rin tln ( "\ n " ) ;
while (x < c omSize) {

grid[coords[x]] = 1;
r ow = (int) (c oo rds[x] I gridLength);
c olumn = coords[x] % gridLength;
t emp = String.va lueOf(alphabet.charAt(column);

II turn l ocation into alpha coor d s

II mark master g r id p t s . a s 'us ed'
I I get row value
I I get numeric co l umn value
I I c onv e r t to alpha

alphaCells.add(temp.concat(Integer.toString(row»); ttnat
x++; n' is tnC stateVOlC" tnC
II System .ou t . p r i n t ( n co or d "+x +" = n + al p haCell s . get(x - l) ); <;-,,1 ~s olJ.c"14t.H'i'f/nCVOC

te s'f . \-'atCO.
1)otCOVOI IS ""

I I Sys t em . out .pr i ntln r " \ n " ) ;

r e t u r n alphaCells;
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API packages

Usittg the Library (the Java API)
You made it all the way through the DotComBust game,
thanks to the help of ArrayList. And now, as promised,
it's time to learn how to fool around in theJava library.

In the .Java API. classes
are grouped into packages.

To use a class in the API. you
have to know which package
the class Is in.

Every class in theJava library belongs to a package .
The package has a name, like javax.swlng (a
package that holds some of the Swing CUI classes
you'll learn about soon). ArrayList is in the package
called java.utll, which surprise surprise, holds a
pile of utility classes.You'll learn a lot more about
packages in chapter 16, including how to put your
own classes into your own packages. For now though,
we're just looking to usesome of the classes that come
with Java.

Using a class from the API, in your own code, is
simple. Youjust treat the class as though you wrote
it yourself... as though you compiled it, and there it
sits. waiting for you to use it. With one big difference:
somewhere in your code you have to indicate the full
name of the library class you want to use, and that
means package name + class name.

Even if you didn't know it, you've already beenusing
cJassesfrom a ptu:kage. System (System.out.println),
String, and Math (Math.random 0), all belong to the
java.lang package.
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:tberet&rH?
Dumo ~uest19ns

Q.: Why does there have to
be a full name? Is that the only
purpose of a package?

A: Packagesare important
for three main reasons. First, they
help the overall organization of a
project or library. Rather than just
having one horrendously large
pile of classes, they're all grouped
into packages for specific kinds
of functionality (like GUI,or data
structures, or database stuff, etc.)

Second, packages give you a name­
scoping, to help prevent collisions
if you and 12 other programmers
in your company all decide to
make a classwith the same name.
If you have a class named Set and
someone else (including the Java
API) has a class named Set,you
need some way to tell the JVM
which Set classyou're trying to use.

Third, packages provide a level of
security, because you can restrict
the code you write so that only
other classesin the same package
can accessit. You'll learn all about
that in chapter 16.

IMPORT
Put an import statement at the top of your source code file:

import java.util.ArrayList;
public class MyClass { ... }

OR

You have to know the full name*-of the class you want to use in
your code.

ArrayList is not the full name of ArrayList, just as 'Kathy'
isn't a full name (unless it's like Madonna or Cher, but we
won't go there). The full name of ArrayList is actually:

java.util.ArrayList
~~

/ '\
patka~e l'lc11l1e e.\ass ~"'c

You have to tell Java which ArrayList you
want to use. You have two options:

o TYPE
Type the full name everywhere in your code. Each time
you use it. Anywhere you use it. n .

~:OK, back to the name
. .. collision thing. Howdoes a full

When you declare and/or instantlate It: name really help? What's to
java.util.ArrayList<Doq> list = new java .util.ArrayList<Dog>0 ; prevent two people from giving a

class the same package name?

When you use it as an argument type:

public void go(java.util .Arraytist<Dog> list) { }

When you use it as a return type:

public java.util.Arraytist<Doq> fooO { .. . }

A:Java has a naming convention
that usually prevents this from
happening, as long as developers
adhere to it.We'll get into that in
more detail in chapter 16.

"Unless the class is in the java.lang package.
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•
•

• To remove something from an ArrayUst use
r&moveD·

• To find outwhere something is (and If it is) inan
ArrayUst, use indexOfO.

• To find outif an ArrayUst isempty, use
IsEmpfyQ.

• To get the size (number ofelements) inan
ArrayUst. use the sizeD method.

• To get !he length (number of elements) ina
regular old array. remember, you use the length
variable.

• An Arraylist res1z&s dynamically towhat­
ever size isneeded. Itgrows when objects
are added, and itshrinks when objects are
removed.

• You declare the type of the array using a type
parameter, which isa type name in angle
brackets. Example:ArrayList<8utton> means
the ArrayUst will be able to hold only objects of
type Button (or subclasses ofButton asyou'll
learn in!he next couple ofchapters).

• Although an ArrayUst holds objects and not
primitives, the compiler will automatically "wrap.
(and ·unwrap· when you take It out) aprimI­
tive into an Object, and place that object Inthe
ArrayUst Instead of the primitive. (More on this
feature later in the book..)

• Classes are grouped into packages.

• Aclass has a full name, which isa combina­
tion of the package name and the class name.
Class ArrayList is really java.utiIArrayUst.

• To use aclass ina package other than java.
lang, you must tell Java the full name of the
class.

• You use either an Import statement atthe top of
your source code, oryou can type the full name
every place you use the class inyour code.

.-----_ BUUD POINIS­
ArrayList isa class inthe Java API.

To put something into an ArrayUst. use addD,
Where'd that 'x' come from?

(or, what does it mean when
a package starts with Javax?)

In the first and second versions of Java (1.02
and 1.1), all classes that shIpped with Java (In
other words, the standard library)were In packages
that began wlthJava.There was alwaysjllva.lang, of course
- the one you don't have to import. And there was jlllla.netl
jOl/a,/o,java.util (although there was no such thing as ArrayList
way back then), and a few others, Including the java.aWl
package that held GUI-related classes.

Looming on the horizon, though, were other packages not
Included in the standard library.These classes were known as
extensions, and came in two maInflavors:standard, and not
standard. Standard extensions were those that Sun considered
official,as opposed to experimental, early access, or beta
packages that might or mIght not ever see the light of day.

Standard extensIons, by convention, all began with an 'x'
appended to the regular java package starter. The mother of all
standard extensions was the Swing library. It Included several
packages, all of which began with jallax.swlng.

But standard extensions can get promoted to first-class,shlps­
wIth-Java,standard-out-of-the-box library packages. And that's
what happened to Swing,beginning with version 1.2 (which
eventually became the first version dubbed 'Java 2') .

MCool: everyone thought (Including us).~Now everyone who has
Java will have the SwIng classes, and we won't have to figure
out how to get those classes Installed with our end-users:

Trouble was lurking beneath the surface, however, because
when packages get promoted, well of COURSE they have to
start wlthjalla, notjavax. Everyone KNOWS that packages In
the standard library don't have that "lC: and that only extensions
have the "x~ So,Just (and we mean Just) befo re version 1.2
went final, Sun changed the package names and deleted the
"x· (among other changes). Bookswere printed and In stores
featurIng SWing code with the new names. Naming conventIons
were intact. All was right with the Java world.

Except the 20,000 or so screaming developers who realized
that with that simple name change came dlsasterl All of their
Swing-using code had to be changedl The horrorl ThInk of all
those Import statements that started wlthjavCDf...

And In the flnal hour,desperate, as their hopes grew thin, the
developers convInced Sun to "screw the convention, save our
code" The rest Is history. So when you see a package In the
library that beglns with Javax,you know It started lifeasan
extension, and then got a promotion.

when arrays aren't enough
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Q.: D06S import make my
class bigger? Does It actually
compile the imported class or
package Into my code7

A: Perhaps you're a C pro­
grammer? An import is not the
same as an include. So the
answer is no and no. Repeat after
rne.ran import statement saves
you from typing:That's really It.
You don't have to worry about
your code becom ing bloated, or
slower, from too many Imports.
An i mport is simply the way you
give Java the full name ofa class.

Q: OK, how come I never had
to import the String class? Or
System?

A: Remember, you get the
java.lang package sort of·pre­
Imported" for free. Because
the classes In [ava.lanq are so
fundamental, you don't have to
use the full name.There Is only
one java.lang.Strlng class,and one
[ava.tanq.System class,and Java
darn well knows where to find
them.

Q: Do I have to put my own
classes Into packages? How do I
do that? Can I do that?

A..: In the real world (which
you should try to avoid), yes, you
wl/l want to put your classes Into
packages. We'll get into that in
detail In chapter 16. For now, we
won 't put our code examples In a
package.

get to know the Java API

N/ale~ if. oStit.1e
Roses arered
apples areri;e.
ifyou don'tim;on

You 'lljust have t
c otYpe

Youmust tell Java
you use, unle the full name of ev
packag A s.s that class is in til ' ery class

e. n lmport Sf e Java.lang
or packageat the to f atement for the class
easyway. OtherWise~~ ~our sourceCode is the
name of the class,e:e~have to type the fUll

. ereyou useit!

One more time, in the unlikely
event that you don't already
have this down:
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getting to know the API

"Good to know there's an ArrayList in
the java.util package. But bymyself, how
would1 havefigured that out?"

- Julia, 31, hand model

How to play with the API

o What classes are In the library?

e Use the HTML API docs
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JAVA

Once you find a class, how do
you know what It can do?

INANUTSHELL
Ii CX:sJdop Quick RI!jlf'l:llce

Two things you want to know:

o Browse a Book

e

O'REillY'
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get to know the Java API

I
JAVA
''?''!!!@I'

}twa ,utU,ClUnmcy

R,/JUJUIdBj~ IN.ltU1lleeImalFaT1lat#lCun8lctO.IM,te:l1-~malf~o.mncyO.

J-.l8ItN~eum:lley(I . O:JtnlllCY'~

Date

This d:I5:l represents dates and limes 2nd leu you ...·o rk with them in ~ ~em-ind~pen­

den! way , You C:1n create a D8l& by specityina the number of m1Diseconds (rom the
epoch (audf\is/11 GMT. J:>nw<y 181. 1970) or We year. month, date, and, oplional1)', the
hour. m1nUle, llrld second. Yo,.. are 5p<'cilied as the number of fC"'lS since 1900, If you
call the Dale construClor wilh no "'BWDCfIlS. the OIIe ts ini riJn:z...d 10 the current time
J11d dJ'e. Tht Insunce runhods of the class .110"" you 10 get :lOd se t the \':l(iOll~ UJI"
and lime fields, (0 compare mid "nd umes, and '0 convert da tes to 2nd from SIring
n:prcscnulio"" 11:> of J'V> 1.1, =)' or the dale metho<b bave been deprecated in
fa\ 'Or of th e me thods of the calendar cl.....

PiUcdass OilaiIIpltments ctonUblt. Coml*;tblt; Sedllriille I
IIMil; ~strucl:lrs

IUbllc Dm():
~leD~r. ct.l le) :

, iiiIl1t o.tt(SlJireI);
, lIUbIlcDm..lIllye.v, lnlmonlft, IIIlct.l f!):
, PliIIlclllWCiI1ltw, lnlllll:'l , liIl dlle. lnlhn,inl t*l;
, pUllIlc DIt Il(lr>Iye¥, lnl /llMlII, lnlttaDl. lnllirs. Int mil, tnt sec):
II Piijiiifj~S{l(1rIer1t4df (tj~-J
~It Itr(e-t1llMl):
IdiIltwill MtTIIM(Ion&1tIIe):

7/JljibJ; IiiSfiiiij MilIiOili
public boomn aftal\lmJJ1lLIl8:t .,):

. II\iIllcbooIelI\hhlr-aM.UliLDiIl'-);
1.1publicInt c-..N1To11m.uDI.DJI'~Irllat,}:

lllIiI1JDiif~~~
1.1putIIlc In! _PANTo(ObjtCl 0):
IIJIlIbIi: j,jeth6ill~0l;Id
1.1pulIIlc0lijtcI doN( I:

puliIicb09Iear! .q.II(OijIlc:l«II:
IdiI lcIIIl••1Ie.c1e():
PliIII~Sllitl(toStrlDiO; .

II~WPubic lIe~
, llWIlC irt1I!tI!at1():
, ~ic Int,.0.,0:
, puliIic IIIptHoan/):
, puliIlcIntptMlllCIttI():
, ~~lnt~d();

, pWlc Int,.S aMI(J:
, pUblic rt1itI'IMIo..otfiit(1:
'~ltlnt"""l():
• liibIlclll~clq,.lM(S1(IrcJ);

, pJlllc'/Old utDat-r1fll dlIIlI):
, lIulill~ iOId iittIilIrI('llllllOurl);
, lQlillcvoIdMtMl~nlllllilwl8s):

, ~lc'lOliI ~ntllDllII);
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using the Java API documentation

e Use the HTML API docs

Java comes with a fabulous set of online docs
called , strangely, the Java API. They're part of
a larger set called the Java 5 Standard Edition
Documentation (which, depending on what
day of the week you look, Sun may be refer­
ring to as "Java 2 Standard Edition 5.0") , and
you have to download the docs separately;
they don't come shrink-wrapped with the Java
5 download. If you have a high-speed internet
connection, or tons of patience, you can also
browse them at java.sun.com, Trust us. you
probably want these on your hard drive.

The API docs are the best reference for get­
ting more details about a class and its methods.
Let's say you were browsing through the refer­
ence book and found a class called Calendar,
in java.util , The book tells you a little about it,
enough to know that this is indeed what you
want to use, but you still need to know more
about the methods .

The reference book, for example, tells you
what the methods take, as arguments, and what
they return. Look at ArrayList, for example.
In the reference book. you'll find the method
indexOf'(}, that we used in the DotCom class,
But if all you knew is that there is a method
called indexOf() that takes an object and re­
turns the index (an int) of that object, you still
need to know one crucial thing: what happens
if the object is not in the ArrayList? Looking
at the method signature alone won't tell you
how that works, But the API docs will (most of
the time, anyway). The API docs tell you that
the indexOff) method returns a -1 if the object
parameter is not in the ArrayList. That's how
we knew we could use it both as a way to check
if an object is even in the ArrayList, and to get
its index at the same time , if the object was
there. But without the API docs, we might have
thought that the indexOf() method would
blow up if the object wasn't in the ArrayList.

boolNA .tdlM1.1(rp))eCt(PDcr .n...o.d.. c:' e)

Appilrod' >IJ of lboC~1S In the <pcci1kd Col lccrlon 10 do:<lid 0( 1IIlJ!lSI. In
lIlc Olderdill. dley lite teI1lmCd by lIlc spcd{1ed CollccOOt>', ItcralQT.

tloOoQl. u .I44I.llf hot. .1..1:I4•• 1 Co)) lOt iQa<) Qt._tlds P (III

1Jumj all r>ilIlcd<ma!1J in !be<pcd/ltd Collcctloo!n1O Ihi> hst, stuIing 4I1llC
<nccif1n1 nndrinn
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get to know the Java API

public static void printAL (ArrayList<String> al) (

pri.ntAL (a) ;

if (a . Contains ("brO"
&.add ("2 . 2 " ) ; » (

)

a .add(O "
I zero").

a.. add (1 " ,
, one"),.

a.remove(2);
Code Magnets

Can you reconstruct the code snippets to make a
working Java program that produces the output
listed below7 NOTE: To do this exercise,you need

a _.....-oz-I one NEW piece of info-If you look in the API for
ArrayList,you'll find a secondadd method that takes
two arguments:

.';;;~.jiI:" - lIdd(lnt Index. Object 0)

It lets you specify to the
Arrayl.lst where to put the object you're adding .

public static void main (String[]

System.out.print(eleme.nt +" ") ;

)

Syst.em.out.println(" ");

(a. contains ("three"»
a.add("fourn)i

import java. ut i l.*;

printAL (a) ;

public class ArrayListMagnet

for (String e1............­
~t:

dd(3 "three") ia.a J

printAL(a) ;

if (a .indaxOf("four") !=

a.add(4, "4.2");

ArrayList<String> a = new ArrayL
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puzzle: crossword

JavaOr~sst.O

How does this crossword puzzlehelp you learn
Java7 Well,all of the words are Java related
(exceptone red herring).

HInt: When In doubt, remember ArrayUst.

Aaoss
1. Ican't behave

6. Or, Inthe courtroom

7. Where It's at baby

9. A fork'sorigin

12. Grow an ArrayUst

13. Wholly massive

14. Value copy

16. Not an object

17.Anarrayon steroids

19, Extent

21. 19'scounterpart

22, Spanish geeksnacks (Note:Thishas
nothing to do with Java)

23. For lazyfingers

24. Wherepackages roam

More Hints:

Down

2. Wherethe Java action Is.

3. Addressable unit

4. 2nd smallest

5. Fractional default

8. Ubrary'sgrandest

10.Must be low density

11. He's In there somewhere

15. Asif

16. dearth method

18.Whatshopping and arrays haveIn common

20, Ubrary acronym

21. What goesaround

--1l6UI~IlWS.ill-l ·81

lSn,(IlJJv l(U!ll..L '91

ilhll!W!!d '01 ~ ' to'
lSn.<eJJy l(U!ll..L 'E

lillqllP!JJahO S,lllllM ' Z
uMO(J
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get to know the Java API

import java. uti!. * i I
public class ArrayListMagnet ( II
I public static void main (Strinq[] arqs) (I

I ArrayList<Strinq> a = new ArrayList<String>()i l
a.add(O,HzerOn)i

a.add(l,"one")i

a.add(2,"twO")i

a.add(3,"three")i

printAL (a) i

if (a.contains ("three"» (

a.add("four")j
)

a. remove (2) i I e
printAL (a) i ....
if (a. indexO£ ("four") != 4) (

a .add(4, "'4.2")i

}

printAL (a) ; ..

if (a.contains("two"» {

a.add("2.2")i
}

printAL (a) ; ..

[ II'

r
I public static void printAL(ArrayList<String> a1) {r

for (Strinq element : al) (

System. out. print (element + " ") ;

)

ofll System.out.println(" \\} ;

} -
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puzzJe answers

JavaOrctSS
answers

~ your re::,~e you. OWN set of cluesl Lookat each word ,and "y to
write your own clues.Try making them easier,or harder, or

Aaoss more technical than the ones we have.

I.

6. Down

7. 2

9. 3.

12. 4.

13. 5.

14. 8.

16. 10.

17. II.

19. 15.

21. 16.

22 18.

23. 20.

24. 21.

164 chapter 6


