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6 getto know the Java API

S0 it's true?
We don't have to

Java ships with hundreds of pre-built classes. You don‘t have to
relnvent the wheel if you know how to find what you need in the Java library, known as

the Java APL. You've got better things to do. If you're going to write code, you might as well
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 10 AM?
They use the Java API. And about eight pages from now, so will you.The core Java library
Is a giant pile of classes just waiting for you to use like building blacks, to assemble your own
program out of largely pre-bullt code. The Ready-bake Java we use in this book Is code you
don't have to create from scratch, but you still have to type it. The Java AP 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 still have a bug

In our last chapter, we left you
with the cliff-hanger. A bug.

How it's supposed to look How the bug looks
Here's what happens when we Here's what happens when we
run it and enter the numbers enter 222,

1,2,3,4,5,6. Lookin' good.

A complete game interaction A different game fnteraction
(your mileage may vary) (yikes)

Flle Edit Window Help Smilte File Edil Window Help Felnl

%java SimpleDotComGame

%java SimpleDotComGame

enter a number 2
hit

enter a number 1
miss
enter a numbexr 2

hit

enter numbeyx
miss

enter a number 2
kill

enter number

miss

You took 3 guesses

enter number
hit

enter nurtber
hit In the current version, once

enter a number you get a hit, you can simply

kill repeat that hit two more
You took 6 guesses times for the kill!
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get to know the Java API

So what happened?

Here's where it
goes wrong. We

counted a hit every ——

time the user
guessed a cell
locatlon, even If
that location had
already been hitf

We need a way to
know that when

a user makes

a hit, he hasn't
previously hit that
eell. If he has, then
we don't want to
count It as a hit.

public String checkYourself (String stringGuess) (

Integer.parselnt (stringGuess) ; ¢ to ;ﬂ:ﬁtﬁhc gb‘i"s
nin
String result = “miss”; \ Make a variable £o hold the vesult we'll
vetorn. Put “miss” in 3¢ the default

(n.e. we dssume 3 "niu").

int queass =

for (int cell : locationCalls) (

E Compare the user
(e, n the arvay.

break; '(—\ 6&0{‘{ Opﬂ\g
loop, no
to best the athey qrp

} // end if
} // end for

if (numOfHits — locationCells.length) ( (_\Wc'rc ot of the |

‘ e loop, but
let's see if we're now ‘dead’
(hit 3 Limes) and thange the
vesult String 4o “ill”.

result = “kill”;
} // end if

System.out.println(result); C— D“?la‘l the vesult for the wer
roturn result; ('miss”, unless it was changed to Wit or “Kil").

Y Return the result back {.

} // end methed the ta"inﬁ method.
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fixing the bug

How do we fix it?

We need a way to know whether a celi has already been hit. Let's run
through some possibilities, but first, we'll took at what we know so far...

We have a virtual row of 7 cells, and a DotCom will occupy three
consecutive cells somewhere in that row. This virtual row shows a
Dot¥Com placed at cell locations 4,5 and 6.

€— The iy
m 3 celf ;&"ﬂ;w, with {he

o 1 2 3 4 5 6 Dstc,, o) “tfor ihe

The DotCom has an instance variable—an int array—that hotds that
DotCom object's cell locations.

4 3 6
The aregy ;
& holds 5 S harstance varigh
locationCells This #azce:f&" < tel] !9;30‘3
(instance variable of 0 t 2 4,5, and & Ttolds the 3 valugs o_p

the DotCom)

ose 3
€ Wer needs 4, S“C:f Ehe numbey s

@ Optionone

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, Yo see if that cell has been hit before,

array (deafim\Cdk) has been hit

false false true

A |£'_“) N a .
n pav—baula in in
( the eell location at {:h:f sd;:c injhei ?:*&YC"‘OC;’;:E%Q{

6—/ This vy
hitCells array 3 Ehe ‘S’G{:c)" :}'i:c?;ile! ‘-’allz\,s vepresenting
(this would be o 0 1 2 location cefis arvay. me ¢ DotCom’s
new boolean array eell at index 2 i« Lig mple, if ¢he
instance variable of the “NiéCell” v * ‘L"("‘" €t index 2 iy,
the DotCom) 3 £o “true’
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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 'hitCells’
array to see if that cell has already been hit anyway. It would work, but
there's got to be something better...

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

{‘J\e a\rray.
locationCells ﬁ b

(instance varigble of
the DotCom)

Option two is a little better, but
still pretty clunky
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 if
one or more are aiready 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 [iESt code EITIRTY

@ Optionthree

smaller array.

have been hit

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

4 S5 6
locationCells array
BEFORE any cells

Lo v | |

5 6
locationCells array
AFTER cell '5’, which
was at index 1 in the
array, has been hit | | |
0 1

Option three would be much better if the array could shrink, so that we wouldn't have
to make a new smaller array, sopy the remaining values in, and reassign the reference.

Thc3 arvay starts ouf with 3 size
_gihd we loop through 4)) 2 cells
aP::{:M in the arvay) %o look {or
2 h between the “er guess and
e tell value (4,5 1) "

When cell 'S i 4;
'smaflcr arvy wi*éhto:fy 'I:itcri:aciw}
ing cell Joga ions, and assign it £on{:_hc

origing! loeationCells refevence.

The orlalnal prepeode for part of the
checkYourself() method:

Lite would be good If only we could
change If to:

REPEAT with each of the location cells in the int array —} k“PEAT with each of the remaining location cells

1/ COMPARE the user guess to the location cell

IF the user guess matches

1/ COMPARE the user guess to the ocation cell
IF the user guess matches
P REMOVE this cell from the array

INCREMENT the number of hits
/I FIND OUT if it was the last location cell:

/1 FIND OUT if it was the last location cell:

IF number of hits is 3, RETURN “kill”
ELSE it was not a ki, so RETURN"hit"
END IF

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

END (F
END REPEAT
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P | IF the array is now empty. RETURN “kill"
ELSE it was not a kill. so RETURN"hit”
END IF
ELSE user guess did not match, so RETURN “miss”
END IF
END REPEAT
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If only I could find an array
that could shrink when you remove
something. And one that you didn’t have
to loop through to check each element, but
instead you could just ask it if I contains
what you're laoking for. And it would let you
get things out of it, without having Yo know
exactly which slot the things are in.
That would be dreamy. But I know it's
just a fantasy...




when arrays aren’t enough

Wake up and swell the library

As if by magic, there really is such a thing.
But it’s not an array, it’s an Arraylist.

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'd know)
ships with hundreds of pre-built classes. Just like our Ready-Bake code
except that these built-in classes are already compiled.

Just use ‘em.

One of a Pazillion tlasses in
the Java libvary.

You tan use it in your code
as i-c you wrote it yowsclf.

(Note: the add(Object elem) method
actustly looks a little stvanger than the
one we've shown heve... we'll get to the
veal one later in the book. For now, Jux{: e
think of it a1 an 3dd0) method that g in Areaylist
takes the object you want {0 3dd.) &

132 chapter6



get to know the Java API

Some things you can do with Arraylist

- e-bracket syntax
't worry about this new <Bag> 3 )
@® Mdkeone ?;:: o it st means “make This 2 fist of Ea o)
| ! B ! i <t dbyeet 8
ArrayList<Egg> myList = new ArrayList<Egg> () A wew Mat:{c O\)‘)CH:'S e

Lvea*,cd -dl,‘s . ‘\CA?
@ Put something in it o besasst
Eqgqg s = new Egg{); va ‘\
. “pox”
v Now H\C Aﬂ' a‘fl"ls{" srows 3
biett
myList.add(s); ¢ bholdﬂmcﬁs?;".)
S
@ Put another thing in it /"N
Egg b = new Egg () \.) The Avra List grows z0s;
) t"e ‘C“—%J Ess Ob\jtct.asam t.o ho]d
myList.add (b) ;
S
@ Find out how many things are in it b is holding 2 objetts 2
ayList is holding J
int theSize = mylist.size(); k/ T{.;:j:()v“{;hod retums 2.-'-
- obieet
@ Find out if it contains something The ArrayList DOES eontain {-;h:tigﬁ ch!c

[ b“s()
boolean isIn = myList.contains(s); K veferented by ') so tontd

zevo—bated (means fivst index is 0)
erented by %' was the
indenD£0 veturns L

@ Find out where something is (i.e. its index) Arraylast is

A : £
i ; = : ; \ and sinte the °‘{)¢bt ve
int idx myList.indexOf (b); wetond thing in The tist,

@ Find out if it's empty its definitely

NOT c"‘?{ ) 0 isEm
boolean empty = myList.isEmpty(); & eturns _ﬂl{c ¥ 2o isEmpty0

@ Remove something from it Hey look — it shrank!

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

&rpen your pencl

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

reqular array

ArrayList<String> myList = new
ArrayList<String>();

String (] myLiS{', = new Stringl2];

String a = new String(“whoohoo”);

Strina & = new String("whoohoo);

myList.add(a};

String b = new String(“Frog”);

String b = new String(“Frog”);

myList.add(b);

int theSize = myList.size();

Object o = myList.get(1l);

myList.remove (1);

boolean isIn = myList.contains(b);
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Dumb Questions

Q:So Arraylist is cool, but
how would | know it exists?

A:The question is really,
"How do | kpow what'’s [n the

API?” and that’s the key to your
success as a Java programmer.
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 shont
answer is that you spend some
time learning what's In the core
APl. The long answer is at the
end of this chapter, where you'll
learn how to do that.

Q: But that’s a pretty big
Issue.Not only do | need to
know that the Java (ibrary
comes with ArrayList, but more
importantly | have to know
that ArrayList Is the thing that
can do what | want! So how

do | 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

a good grasp of the language,
and the rest of your learning
curve really Is about knowing
how to get from a problem to

a solution, with you writing the
least amount of code, If you can
be patlent for a few more pages,
we start talking about it at the
end of this chapter.

get to know the Java API

Java-Exyose&

This week's interview:
Arraylist, on arrays

HeadFirst: So, ArrayLists are like arrays, right?
ArrayList: In their dreams! 7 am an object thank you very much.

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

ArrayList: Sure arrays go on the heap, dwh, but ap array is still a wanna-be
ArrayList A poser. Objects have state and behavior, right? We'’re clear on that. But
have you actually tried calling a rmethod 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 T 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.

ArrayList: Is that so? You mean to tell me you actually remsved something from an
array? (Sheesh, where do they #ain you guys? M¢Java’s?)

HeadFirst: Of course I take something out of the amray. I say Dog d = dogArray[])
and I get the Dog object at index | out of the array.

ArrayList: Allright, I'll try to speak slowly so you can follow along. You were nof,
I repeat nol, removing that Dog from the array. All you did was make a copy of the
reference to the 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 sall there. But I can just set 1ts reference to null, I guess.

ArrayList: But I'm a first-class object, so I have methods and I can actually, you
know, do things like remove the Dog’s reference from myself, not just set it to null.
And I can change my size, dyramically (look it up). Just try to get an aray to do that!

HeadFirst: Gee, hate to bring this up, 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, you can't even hold primitives! Isn’t that a big limitation?

ArrayList: I can’t believe you buy into that urban legend. No, I am not just a less-
efficient array. I will admit that there are a few extremely rare situatons where an
array might be just a tad, T repeat, tad bit faster for certain things. But is it worth the
miniscule performance gain 1o give up all this power. Still, look at all this flexibility. And
as for the primitives, of course you can put a primtive in an ArrayList, as Jong as it’s
wrapped in a primitive wrapper class (you’ll see a lot more on that in chapter 10},
And as of Java 5.0, that wrapping (and unwrapping when you take the primidve out
again) happens automatically. And allright, I'll acknowledge 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 tiese days?

Oh, look at the dme! 'm late_for Pilales. We'll have to do this again sometime.
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difference between Arraylist and array

Comparing Arraylist to a regular array

Arraylist

regular array

Arraylist<String> myList = new
ArrayList<String>();

String [] myList = new String[2];

String a = new String{“whoohoo”);

String a = new String{(“whoohoo”);

myList.add({(a);

myList[0) = a;

String b = new String(“Frog”);

String b = new String(“Frog”);

myList.add(b);

myList{1l) = b;

int theSize = myList.size():; int theSize = myList.length; &
)¢ wineve
[ Weres by ook
Object o = myList.get (1); String o = myList(l); tarks

myList.remove (1) ;

myList(1l] = null;

boolean isIn = mylList.contains(b);

boolean isIn = false;
for (String item : myList) {
1f (b.equals(item)) {

isIn = true;

break;

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.

138 chapter 6

With an array, you use special array syntax (like
myList[0} = 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.



. A plain old array has to know its

size at the time Iit’s created.

But for ArrayList, you just make an object of
type ArrayList. Every time. It never needs to
know how big it should be, because it grows

get to know the Java API

Cowmparing Arraylist to a regular array

@ Arrays use array syntax that’s not

used anywhere else in Java.

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

and shrinks as objects are added or removed. myList[1]
new String(2]  Needs 8 size: The arvay brackets [ J are special
syntax used only foc avvays

new ArrayList<String> ()

No size required (although you ean
g'lvc it a size '.4-' you want £o).

@ Arraylists in Java 5.0 are
. To put an object in a regular array, parameterized.
you must assign it to a specific
location.

(An index from 0 to one less than the length of

We just said that unlike arrays, ArrayLists
have no special syntax. But they do use
something special that was added to Java 5.0
the array.) Tiger—parameterized types.

myList[1l] = b;

T

Needs an index-

ArrayList<String>

The <String> in angle brackets is a “Lype
pavameter”. ArvayList<String> means simply “a
list of Strings”, as opposed to AvvayList<Dog>
whith means, “3 list of 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 ArrayLists
were simply heterogenous collections of
objects. But now, using the <typeGoesHere>

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 ArrayList, 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. syntax, we can declare and create an
myList.add (b); ArrayList 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 ArrayLists. 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.

No index.
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the buggy DotCom code

Let's fix the DotCom code.

Remember, this is how the buggy version looks:

(instead of
We've renamed the class DMT ':»ouwd ‘vers'mn. but this
public class DotCom | S_mka ), kor the vew 3 *;:s{ aber.
s khe same tode You saw ™ the
int(] locationCells;
int numOfHits = 0;
public void setLocationCells{int[] locs) {
locationCells = locs;
}
public String checkYourself (String stringGuess) |
int guess = Integer.parselnt (stringGuess);
String res8ult = “miss”;
for (int cell : locationCells) {
Wbcrg it
all
Counted mh“""ﬁ wron
without op ck-s"‘“h““ 3 hi
had "9 wheth,
slveady bon e o that el

break;
)

} // out of the loop

if (numOfHits == locationCells.length) |
result = “kill”;
}
System.out.println{result);
return result;
}y // close method

} // clese class
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prep code - real code

New and improved PotCom class

import java.util .Arraylist; oW we £yl about

¢h
public class DotCom { apter.

private ArraylList<8String> locationCells; "
// privare int numOLRits; . \w\dg,g nas.
// don’t need that now r—\ ind AYYd to an An-aYL\S‘h that

eced thar nc Charge the String M

public void setLocationCells(ArrayList<String> loc) |
locationCells = loc;

} New and ‘"“Fw e

public String checkYourself (String userInput) { F
g g P Ma L'IS*»J bY askm

K
» X ‘ndc*OPO
String result = “miss”; |£;{I,w£nn{hc\m  then ¥
' \‘7’\53'-i

int index = locationCells.indexOf (userInput) ;

if (index >= 0) { e—— Hindex sreater fhs,
locationCells.remove (index) ; . ist, o Yemove it eFinitely in the

1€ the list s empty) this

if (locationCells.isEmpty()) { < U "4 \iling blow!

result = “kill”;
} else {

result = “hic”;
}y // close if

Y // close outeyx if
return result;

} // close method
) // close class
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making the DotComBust

Let’s build the REAL game:
“Sink a Dot Com”

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 DotCom, we'll use
three.

Goal: Sink all of the computer’s Dot Coms 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 Coms, 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-iine. The
computer will prempt you to enter a guess (a cell),
which you'll type at the command-line (as “A8", “C5”,
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 Coms to that big
404 in the sky, the game ends by printing out your
rating.

eath B%
7 X7 gvid 2 “pell
A £
[ 8
-
D : a .‘.{'\\* ;
E
F
G =
) PSR

0 1 2 3 4 5 6

,& starts 3t zevo, like Java away;
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You’re going to build the
Sink a Dot Com game, with
a7 x 7 grid and three
Dot Coms. Each Dot Com
takes up three cells.

part of a game interaction

File Edit Window Halp Sel

%java DotComBust
Enter a guess A3
miss

Enter a guess
miss

Enter a guess
miss

Enter a guess

hit

Enter a guess D3
hit

Enter a guess D4
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



What needs to change?

We have three classes that need to change: the ®
DotCom class (which iz 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

® Add a name variable
to hold the name of the DotCom
(“Pets.com”, “Go2.com”, etc.) so each Dot-
Com can print its name when it’s killed (see
the output screen on the opposite page). ®©

e DotComBust class (the game) ®

® Create three DotComs instead of one.

® 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...

Put the DotComs on a grid rather than

just a single row, and do it for all three
DotComs.

This step is now way more complex than
before, if we’'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 of just one.

Keep playing the game (i.e accepting

user guesses and checking them with the
remaining DotComs) until there are no more
live DotComs.

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 real game.

3 Classes:

DotCom

GameHelper

Tha game class. The actual
Makes DotComs,
gets usar input,

plays until a(l Dol

Coms are dead

5 Objects:

DotComBust

DotCom objacts.
DotComs know their
name, location, and
how 10 check 8 user
guass for a match,

The helper class
(Ready-Bake).

It knows how to
accapt user com-
mand-iine input,
and make DotCom
locations.

Plus 4
Arraylisys: 1 for
the DotComBust
and 1 for each
of the 3 DotCom
objects,

Gameelper
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detailed structure of the game

Who does what in the PotComBust game
(and whewn)

The game instantiates N
o class, 7/

DotComBust
object

instantiates

GameHelper
object

DotComBust
object

GameHelper
object

DotComBust
object

ArrayLi object (to
hold DatCom objects)

142 chapter

The main() method

in the DotComBust

class instantiates the
DotComBust object that
daes all the game stuff.

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

The DotComBust object
tnstantiates an ArraylList
that will hold the 3 DatCom
objects.



get to know the Java AP

The DatComBust object
creates three DotCom
abjects (and puts them in
the Arraylist)

DotComBust

object ArrayList object to :
. DotCom
hold DotCom objects objects
The DotComBust object asks the The DatComBust object gives each of the Dot-

Com abjects a location (which the DotComBust
got from the helper object) like *A2", "B2",
etc. Each DotCom object puts his own three
location cells in an Arraylist

helper object for a tocation for a
DotCom (does this 3 times, one for
each DotCom)

w3 )\ Arraylist object
- (1o hold DotCom
cell locations)

DotComBust
object
e - = Arraylist
ArraylList object to j Jobject
hold DotCom objects ODI;’}::T'E -
The DotComBust object asks the helper 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 (“hit”, “miss”, ete.)

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

— - I.' 4ol I
e £53 ; 1) ArraylList object
s £l i .-'-wf (to hotd DotCom
- v g\ E cell locations)

DotComBust
object

And so the game continues... get- . 2\ Arraylist
ting user input, asking each DotCom Arraylist object to (88 Yobject
to check for a match, and continuing hold DotCom objects - .

untit all DotComs are dead objects
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the DotComBust class (the game)

e Prep code for the real DotComBust class

GameHelper helper
AmayList dotComsL st ' The DotComBust class has three main jobs: set up the game, play the game

Int numOfGusses 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

sellpGame() game) into two methods, to keep the granularity smaller. Smaller methods

startPlaying() (meaning smaller chunks of functionality) help us test, debug, and modify

checkUserGuess() . the code more easily.

finishGame()

DECLARE and instantiate the GameHelper instance variable, named helper.

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

Variable dotComslst.

DECLARE an int variable to hold the number of user guesses (so that we can give the user a

Declarations score at the end of the game). Name it numOfGuesses and set it to 0.

DECLARE a setUpGame() method to create and initialize the DotCom objects with names
and locations. Display brief instructions 10 the user

Method DECLARE a startPlaying(} method that asks the player for guesses and calls the
checkUserGuess() method until all the DotCom objects are removed from play.

Declarations DECLARE a checkUserGuess() method that loops through all remaining DotCom objects and
calls each DotCom abject’s checkYourse!f() methed.

DECLARE 2 finishGame() 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: vold setUpGame()
l make three DotCom objects and nome them
Method CREATYE three DotCom objects.
SET a name for each DotCom,
ADD the DotComs to the dotComsUst ( the Arraylist).
REPEAT with each of the DotCom objects in the dotComsList array

CALL the placeDotCom() 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 resuit of the placeDotCom() call,
9 END REPEAT
< END METHOD

Implementations

nere”
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Method implementations continuved:

METHOD: vold startPlaying()
REPEAT while any DotComs exist
GET user input by calling the helper getUserinput() method
EVALUATE the user’s guess by checkUserGuess() method
END REPEAT
END METHOD

METHOD: vold checkUserGuess(String userGuess)
/1 find out if there's o hit (and kill) on any DotCom
INCREMENT the number of user guesses in the numOfGuesses variable
SET the local result variable (a String) 10 "miss”, assuming that the user’s guess will be a miss.
REPEAT with each of the DotObjects in the dotComsList array
EVALUATE the user’s guess by calling the DotCom object's checkYourselff) method
SET the resuft variable to “hit” or “kill” if appropriate
IF the resuft is “kill", REMOVE the DotCom from the dotComsList
END REPEAT
DISPLAY the result value to the user
END METHOD

METHOD: void finishGame()
DISPLAY a generic "game over” message, then:
IF number of user guesses is smal,
DISPLAY a congratulations message
ELSE
DISPLAY an insulting one
END IF
END METHOD

Wn your penci
How should we go from prep code to the

final code? First we start with test code, and
then test and bulld up our methods bit by
bit. We won't keep showing you test code

in this book, 50 now It's up to you to think
about what you'd need to know to test these

methods. And which method do you test
and write first? See If 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
real test code (in Java), knock yourself out.
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the DotCemBust code (the game)

mm

import java.util.*;
public class DotComBust |

new GameHelper () ;
new Arraylist<DotCom> ()

private GameHelper helper =
private ArraylList<DotCom> dotComsList =
private int numOfGuesses = (;

private void setUpGame () {
// first make some dot coms and give them locations
DotCom one = new DotCom() ;
one.setName (“Pets.com”) ;
DotCom two = new DotCom();
two.seatName (“eToys.com”) ;
DotCom three = new DotCom{();
three.setName (“Go2.com”) ;
dotComsList.add (one) ;
dotComsList.add (two);
dotComsList.add(three) ;

System.out.println(“Your goal is to sink three dot coms.”);

System.out.printin(“Pets.com, eToys.com, Go2.com”);

%‘i,iﬁ.l- the cod
younom

‘Match the
‘annotations at the
‘bottom of each page
‘'with the numbers

'In the code. Write
the number In the
slot In front of the
‘corresponding
annotation.

You'll use each
~annotation just once,
and you'll need all of

J the annotations.

System.out.println(“Try to sink them all in the fewest number of guesses”}:;

for (DotCom dotComToSet : dotComsList) { .
helpex.placeDotCom(3); .
dotComToSet.setLocationlells (newlocation) ; ‘

} // close for loop

ArrayList<String> newlocation =

} // close setUpGame method

private void startPlaying() |
while (!dotComsList.isEmpty())
String userGuess = helper.getUserInput (“Enter a guess”); o
checkUserGuess {(userGuess) ; ‘
) // close while
tinishGame () i @)
} // close startPlaying method

ask the helper for 3 DotCom lotation
-

~— 23l our gy thetkUser Gugs method

__as long 25 the DotCom
ld’, 1S NOT Cm?‘t‘f

dcda*& ard ¥ ba\:‘z‘ic —/SE". user ih?u{: rqaea{ with each Do{Ca-n in the list
“lne vaviables weHt ™ ~tall the oot
?\rm{: lmc£ give it {.f:r';a?d on {:J'us DO{:Com
instruttions For vom the hefpey. on You just got
user ' "
makc three Do&,Cm o‘,{:b:h?‘;;[:s

\_La” our owrn ‘Finiﬂ\éamc meﬂ»,od nan-ct) a"d sw C" "

148 chapter 8



get to know the Java API

Whatever you do,
DON’T turn the

page!
private void checkUserGuess (String userGuess) |
9
numOfGuesses++; @ No_t until y?u ve
finished this
String result = “miss”; ’ exercise.

for (DotCom dotComToTest : dotComsList) ({ ’
result = dotComToTest.checkYourself (userGuess);
if (result.equals (“hit”)) {

break; @
}

if (result.equals(“kill”)) {
dotComsList.remove (dotComToTest) ; 0
break;

Our version is on
the next page.

}

} // close for
System.out.println(result); @
} // close method

private void finishGame () ¢

System.out.println(“All Dot Coms are dead! Your stock is now worthless.”);

if (numOfGuesses <= 18) {
System.out.println(*It only took you “ + numOfGuesses + “ guesses.”);
System.out.println(“ You got out before your options sank.”);

} else {
System.out.println (“Took you long encugh. “+ numOfGuesses + “ guesses.”);
System.out.println(“Fish are dancing with your options.”);

}

} // close method

public static void main (String[] args) {
DotComBust game = new DotComBust (); G
game.setUpGame () ;
game.startPlaying() ; a

} // close method

__vepeat with all DotComs in the list —_ Print the

— Print 3 message telling the vesult for

— this auy's dead, so £ake hin out of the user how he did in the game

DotComs list then get out of the loop

th
4ol the game object

has made -
intrement the number of guesses the user sssume it's @ ‘miss, unless told otherwise to set up the game
~tell the o
dme op cet he DotCom to theck the user guess,
—‘B;f, out of .£h¢.|°°i’ _ J3me play loop (&’e eps to _‘{33"{: the mai, _?::k:\ c(i; a ::I; (or kilD
Y: no point in testing  "mPut and ¢heek; Ps asking for usey 3
he others "3 the guess) _ treate the game object
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the DotComBust code (the game)

e

import java.util.*; Detlare and \n\*’;‘\a\\‘:':td_
public class DotComBust | the variables we
private GameHelper helper = new GameHelper(); [N ot of
private Arraylist<DotCom> dotComsList = new ArrayList<DotCom> (); Make an fova L‘(, ohher
3 ]
private int numOfGuesses = 0; DO‘%C:" ;ﬁ,&ﬂ\a{t:"‘“ hold
words, 8 !t )
| | ONLY DetCom cbjects
private void setUpGame () ( sk 25 {1 wauld
// first make some dot coms and give them locations ‘Lm an 3reay ok DotCom
DotCom one = new DotCom(); 053“_{;;).
one. setName (“Pets.com”) ; ob
A om dojects
DotCom two = new DotCom{); Ma\“‘ three D and sbLB <m.
two.setName (“eToys.com”) ; aive m}\:i:cz\sb
DotCom three = new DotCom(); m the g
three.setName (“Go2.com”);
dotComsList.add (one)
dotComsList.add (two);
dotComsList.add (three) ; Peint brief
insbrustions for usev.
System.out.println(“Your goal is to sink three dot coms.”);
System.out.println(“Pets.com, eToys.com, Goz2.com”);
System.out.println (“Try to sink them all in the fewest number of gquesses”):;
for (DotCom dotComToSet : dotComsList) | &—-Repeat with each DotCom in the list.
Ask the helper for 3
ArrayList<String> newLocation = helper.placeDotCom(3); £ DotCom lotation (3“
Aveaylist of Strings).
dotComToSet.setLocationCells (newLocation);
S Call the cetty,
DotCom to give ’f‘{:ﬁdlon this
(4 . ) .
} // ¢close for loop J“S{: 50{: _‘xrom ﬂ;ch }c otation You
} // close setUpgame method Cipev.

private void startPlaying() ¢ 3
As long as the DotCom list is NOT cnﬂ:y(:({:b; | means NOT, it's
while (!dotComsList.isEmpty()) ((‘d\c ame 3% (doi:ConsttiSEmy{y() == Lalee).

String usexGuess = helper.getUserInput (“Enter a guess”); & ﬁg{umr in?u{‘,

checkUserGuess (userGuess) ; ¢ Call
our oxm checkb{s«é
uess method.

) // close while
finishGame (); € Call our own finishGame method.

} // close startPlaying method
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| —

private void checkUserGuess (String userGuess) {

made
numOfGuesses++; é"’—_ intrement the number of quesses the user has

&—— assume it's 2 ‘miss’, unless told obhevrwise
with all DotComs in the list

String result = “miss”;
for (DotCom dotComToTest : dotComsList) { &— rc?ea‘l’a

result = dotComToTest.checkYourself (userGuess); ¢~ ask the Do{‘,Com to ctheek ﬂ\c usev
quess, looking for a hit (or lall)

if (result.equals(*hit”)) {

9et out of the | .
( e ‘bcs{:ing {:hce oo;seaﬂ)‘a no point

break;

}
if (result.equals (“kill”)) {

. this quy’ dead .
dotComsList.remove (dotComToTest) ; 3uY's dead, so take him out of 4
broaks & DotComs list then get out of the ]oo;

}
} // close for

System.out.println(result); (‘ print the vesult for £he user int ‘
} 7/ close method print 3 message ‘Ec”ms the
user how he did in the 9ame

L

private void finishGame () {
System.out.println(“All Dot Coms are dead! Your stock is now worthless.”);

if (numOfGuesses <= 18) {
System.out.println(“It only took you “ + numOfGuesses + “ 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”):;

}
} // close method

public static void main (Stringl] args) {

DotComBust game = new DotComBust(); g reate ¢
game.setUpGame () ; he Jame ob‘jec{:

game.startPlaying() ; ( tell the .
} // close method Jime Ob*)“é to set up the am
e

tell {he

9ame °b'ccf to
39me Play loop (s " O Start ¢,
input 8ndy¢:::k keeps asking foy. m:a "
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the DotCom code

i .. realcode

The final version of the
PotCom class

import java.util.*;

DotCom's instante variables
public class DotCom { |
. ! i - an Aveaylist of cell lotations
private ArrayList<String> locationCells;
1
private String name; — the DotCom's name

public void setLocationCells (ArrayList<String> loc) { & fh:dﬁ?{c::thﬁgﬁ wpdates

oeatoneette T e (Random lotation provided by
the 6amc9e|\>er placeDotCom( )
method.)

public void setName (String n)¢b— Your basic setter method
name = n;

} The AW ?Lns{: indexO£( ) method 'mh
ackion] |§ the user guess is one e
entries in the Awayzas{: index0£0)

public String checkYourself (String userInput) { wl b iks Ar\'a [ot location
String result = “miss“; not, mdex0k( ) will \re‘l:wn -l

int index = locationCells.indexOf (userInput); K
if (index >= 0) {

Usina AvrayList’s vemovel J method to delete an entry.
locationCells.remove (index) ;?/ " !

if (locationCells.isEmpty () R Msm?‘ﬂ\c .SE...?{ ) method to see if all

result = “kill”; the locations "3"6 been quessed

System.out.println(“Ouch! You sunk * + name + ™ HEN G
} else {

result = “hit”; T
C" {he us
} // close if e when 3 DotCop, has been sunk
} // close if

return result; &

Return: ‘miss” o ‘hit’
} // close method

or kill’

} // close class
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Super Powerful Boolean Expressions

So far, when we've used boolean expressions for our loops or
if tests,they've been pretty simple. We will be using more
powerful boolean expressions in some of the Ready-Bake code
you're about to see, and even though we know you wouldn't
peek, we thought this would be a good time to discuss how to

energize your expressions.

‘And’ and ‘Or’ Operators ( &&, || )

Let's say you're writing a chooseCamera( ) method, with Jots of rules
about which camera to select. Maybe you can choose cameras
ranging from $50 to $1000, but in some cases you want to limit the

price range more precisely. You want to say something like:

‘I the price range is between $300 and $400 then choose X.'

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

camera = “X";

Let's say that of the ten camera brands available, you have some

logic that applies to only a few of the list:

if (brand.equals(“A”) || brand.equals(“B") ) {
// do stuff for only brand A or brand B

Boolean expressions can get really big and complicated:

if ((zoomType.equals(“optical”) &&

(zoomDegree >= 3 && zoomDegree <= 8)) ||

(zoomType.equals(“digital”) &&

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

// do appropriate zoom stuff

}

If you want to get really technical, you might wonder about the
precedence of these operators. Instead of becoming an expert
in the arcane world of precedence, we recommend that you use

parentheses to make your code clear.

get to know the Java AP

Not equals (!= and ! )
Let's say that you have a logic like, “of the ten available
camera models, a certain thing is true for all but one.”
if (model != 2000) {

// do non-model 2000 stuff

}

or for comparing objects like strings...
if (!brand.equals(“X")) {
// do non-brand X stuff

}

Short Circuit Operators ( &&, || )

The operators we've looked at so far, && and ||, are
known as short circuit operators. In the case of &&,
the expression will be true only if both sides of the &&
are true. S0 if the JVM sees that the left side of a &&
expression is false, it stops right there! Doesn't even
bother to look at the right side.

Similarly, with ||, the expression will be true if either side is
true, so if the JVM sees that the left side is true, it declares
the entire statement to be true and doesn't bother to
check the right side.

Why is this great? Let's say that you have a reference
variable and you're not sure whether it's been assigned

to an object. If you try to call a method using this null
reference variable (i.e.no object has been assigned), you'll
get a NullPointerException. So, try this:

if (refvar != null &&
refVar.isvalidType() ) {
// do ‘got a valid type’ stuff

}
Non Short Circuit Operators (&, |)

When used in boolean expressions, the & and | operators
act like their & and || counterparts, except that

they force the VM to always check both sides of the
expression. Typically, & and | are used in another context,
for manipulating bits.
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Ready-bake: GameHelper

This is the helper class for the game.

/= =\ Ready-bake

Besides the user input method

(that prompts the user and reads input from the command-line), the
helper's Big Service is to create the cell locations 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 smail to you

wouldn't have to type so much, but that means it isa't the most

import java.io.*;

import java.util.*; DotComBust game class until you have

public class GameHalper |

private static final String alphabet = “abcdefg”;
private int gridlLength = 7;

private int gridSize = 49;

private int {] grid = new int[gridSize};

private int comCount = 0;

public String getUserlnput (String prompt) {
String ioputLine null;
System.out.print (prompt + “
try |

BufferedReader is new BufferedReader (
new InputStreamReader (System.in)):;
inputline is.readLine():

if (inputline.length({) == 0 )
catch (IOException e) {
System.out.println{“*IOException: “ + e);
}

return inputline.toLowerCase (),

")

return null;

)

}

{

new ArrayList<String>()
//
/7

public ArrayList<String> placeDotCom(int comSize)
ArraylList<String> alphaCells
String []1 alphacoords new String (comSize];
String temp = null;

int (] coords = new int(comSize]; //
int attempts = 0; //
boolean success = false; /7
int location = 0; /7
comCount++; //
int incr = 1; //
if ((cemCount % 2) == 1) { //
incr = gridLength; //
)
while ( !success § attempts++ < 200 ) | //
location = (int) (Math.random() * gridSize):; //

//8ystem.out.print (™ try “ + location);

int x = 0; //
success = true; //
while (success &§& x < comSize) | //
if (grid{location] == 0) { //

152 chapter

readable code. And remember, you won't be able to compile the

this class.

Note: For extra tredit, you might
)cr‘f |\m-—Lowwm:v\{iv-.s' ﬂ\c
Sy:{:cm.ou-{',prin{:(ln)'s in the
?IBCCDO{COM( ) nc{hod, Ju&{

to wateh it work! These print
statements will let you “theat”

by giving you the lotation of the
DotComs, but it will help You test it

holds ‘£6’ type coords
temporary String for concat
current candidate coords
current attempts counter

flag = found a good location ?
current starting location

nth dot com to place

set horizontal increment

if odd dot com (place vertically)
set vertical increment

main search loop (32)
get random starting point

nth position in dotcom to place
assume success

look for adjacent unused spots
if not already used
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2"\ Ready-bake
ICade

Gameltelper class code continved...

coords [x++] = location; // save location

location += incr; // try ‘next’ adjacent

if (location >= gridSize) { // out of bounds - ‘bottom’
success = false; // failure

}
if (x>0 && (location % gridLength == 0)) { // out of bounds - right edge

success = false; // failure
}
} else { // found already used location
/7 System.out.print (™ used “ + location);
success = false; // failure
}
}
} // end while
int x = 0; // turn location into alpha coords

int row = 0;

int column = 0;

// System.out.println{(™\n”);
while (x < comSize) {

grid[coords[x]] = 1; // mark master grid pts. as ‘used’
row = (int) (coords[x] / gridLength); // get row value
column = coords[x] % gridLength; // get numeric column value

temp = String.valueOf (alphabet.charAt (column)); // convert to alpha

alphaCells.add (temp.concat (Integer.toString (row))); h&hﬁh
X++; Twis s the skatewew .
// System.out.print (™ coord “+x+7 = % + alphaCells.get(x-l));<“/_uﬂsﬁd,uGcﬂjvmai
} DokCom i o2t
)

// System.out.println(*\n”);

return alphaCells;
}
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API packages

Using 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 the Java 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 the Java library belongs to a package.
The package has a name, like javax.swing (a
package that holds some of the Swing GUI classes
you'll learn about soon). ArrayList is in the package
called java.util, 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 use some of the classes that come
with Java.

Using a class from the API, in your own code, is
simple. You just 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 16 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 been using

classes from a package. System (System.out.println),
String, and Math (Math.random((}), all belong to the

java.lang package,

154 chapter6



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
S —
PaCkaae name (,\355 nare

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

e IMPORT

Put an import statement at the top of your source code file:
import java.util.Arraylist;
public class MyClass {... }

OR

TYPE

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

When you declare and/or instantiate it:

java.util .ArrayList<Dog> list = new java.util.ArrayList<Dog>();

When you use it as an argument type:
public void go(java.util.ArrayList<Dog> list) { }

When you use it as a return type:
public java.util.ArrayList<Dog> foo() (...}

*Unless the class is in the java.lang package.

get to know the Java API

therefare me
Dum uestions

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

A: Packages are 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 class with the same name.
If you have a class named Set and
someone else (including the Java
AP} has a class named Set, you
need some way to tell the JVM
which Set class you're trying to use.

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

Q" OK, back to the name
collision thing. How does a full
name really help? What’s to
prevent two peopie from giving a
class the same package name?

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.
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when arrays aren’t enough

Whaere'd that >3’ 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 with Java.There was always Java.lang, of course

— the one you don‘t have to import. And there was Java.net,
Java.io, Java.util (although there was no such thing as ArrayLIst
way back then), and a few others, including the java.awt
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
extenslons, and came in two maln flavors: standard, and not
standard. Standard extenslons 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 extenslons was the Swing library. It included several
packages, all of which began with Javax.swing.

But standard extensions can get promated to first-class, ships-
with-)ava, 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 29.

“Cool’ everyone thought (Including us).“Now everyone who has
Java will have the Swing classes, and we won't have to flgure
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 with Java, not Javax. Everyone XNOWS that packages in
the standard library don't have that "x} and that only extensions
have the “x" So, Just (and we mean just) befare version 1.2

went final, Sun changed the package names and deleted the
"x” {among other changes). Books were 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 50 screaming developers who realized
that with that simple name change came disaster! All of their
Swing-using code had to be changed| The horror! Think of all
those import statements that started with javax...

And In the final 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 begins with javax, you know It started life as an
extension, and then got a promotion.
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Arraylist is a class in the Java API.
To put somsthing into an ArrayList, use add().

To remove something from an ArayList use
remove().

To find out where something is (and if it is) in an
ArrayList, use indexOf().

To find out if an ArrayList is empty, use
iIsEmpty().

To get the size (number of elements) in an
Arraylist, use the stze{) method.

To get the length (number of elements) in a
regular old array, remember, you use the length
varlable.

An Amaylist reslzes dynamlcally to what-

ever size is needed. It grows when objects

are added, and it shrinks when abjecis are
removed.

You declare the type of the airay using a type
paramater, which is a type name in angle
brackets. Example: ArrayList<Button> means
the ArrayList will be able to hold only objects of
type Button (or subclasses of Button as you'll
leam in the naxt coupls of chapters).

Although an AsrayList holds objects and not
primitives, the compiler will automatically “wrap”
(and “unwrap” when you take it out) a primi-
tive Into an Object, and place that object in the
Arraytist instead of the primitive. (More on this
feature later in the book.)

Classes are grouped into packages.

A class has a full name, which is a combina-
tion of the package name and the class name.
Class ArrayLIst is really java.util Amraylist.

To use a class in a package other than java.
lang, you must tell Java the fult name of the
class.

You use either an Import statement at the top of
your source code, or you can type the full name |
every place you use the class in your code.
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therejare no
Dumb Que,st!(?ns

. Does import make my
class bigger? Does it actually
compile the imported class or
package into my code?

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
me:“an import statement saves
you from typing.“ That’s really it.
You don’t have to worry about
your code becoming bloated, or
slower, from too many imports.
An import is simply the way you
glve Java the full name of a class.

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

System? One more time, in the unlikely

avent that you don’t already
have this down:

A: Remember, you get the
java.lang package sort of “pre-

imported” for free, Because

the classes in java.ang are so
fundamental, you don't have to
use the full name.There s only
one java.lang.String class, and one
Java.lang.System class, and Java
darn well knows where to find
them,

: Dol have to put my own
classes into packages? How do |
do that? Can | do that?

A: In the real world (which
you should try to avold), yes, you
wlil want to put your classes into
packages.We’ll getinto that in
detall in chapter 16. For now, we
won’t put our code examples In a
package.
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How to play with the API

Two things you want to know:
o What classes are In the llbrary?

12

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

o Browse a Book

o
-
.
(]| This docement s the AP1 spoctficaian (or the Java 2 Pharfoom Sowiserd Eatidon $.0
|

“Good to know there’s an ArrayList in
the java.ulil package. But by myself, how
would I have figured that out?”

- Jutia, 31, hand model

Use the HTML API docs

[EXIER Package

e SExT

Cists Use Xima Dapresaind index Holp.

. e BAML WO e

Java™ 2 Platform Standard Editlon 5.0
API Spedfication

Serz
Descripiion

A Deskiop Quick Réjermzce

O'REILLY"

Ixveed Flumogan
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o Browse a Book

Flipping through a
reference book is the
best way to find out
what's in the Java
library. You can easily
stumble on a class that
looks useful, just by Java sl Curroncy

browsing pages. Returnad By: |3 1t DocimalFomat astGumency(), | tex. DecimalF amatSymbos gatCrency ().
v tem. NumberFormat gat Cumency(), Commancy . gatinstance()

elass name
H% Date jva L0
L—3 jawutil cloneatilo serisiiznble comparable
?3&“36 nameé / This dass represents dates and limes 3nd lets you orork with them in a system-indepen-

dent way. You can creale a Dato by specifying the nuaber of milliseconds from the

epoch (mmdnight GMT, January lst, 1970) oc the year, mooth, date, and, optiopally, the
olion /;7 hour, mivute, 1nd second. Years arc specificd as the pumbet of years since 1900. If you
tlass dgs.',ﬂv‘bo call the Date comstrucior with no argumenis, the Dae is inittalized to the curent time
and datc. The instance methods of the class allow you (o get and set the various date
and tme fields, (0 compare dates and Umes, and 1o convert dates 1o and from string
representations, As of Jave 1), many of the dale methods bave been deprecated in
favor of the methods of the Colendar class,

public cass Dafbe implemaents Cloneable. Comparable, Serfairatie (
// Publc. Constructors

public Datet}:

pobdic Datedong date):
¥ pubiic Date(String sj;

o public Dabefint year, Int month, int date):
¢ public Pate(int yoar, Int month, Int date, int Ars, int mab);
o public Date{int yaar, int month, int date, int Ars. int i, int sec).
/ Progmrty Aéxes sor Nathods (by property name)
Pl o seTlmeging s
3 ;
methods (and other thi 7/ Pabii Instancd Methoos
we'll 4 Ik ngs public booiaan afterfava.uil.Date when);
about I3te) - putikc boclaan before(iava.d Date whe):
12 putiic int compareTodava.il. Dats anotherOsta):
7/ Methods Implementing Comparabla
1.2 public int compareTo(Object 0);
// Pubiic ethods Overriding Olect
1.2 public Object clome{ ):
public bogiean equali{Oblect obf):
public int hashCode!):
public String toStriag); .
// Deprecated Pudlic Methods
 publicint getDate();
» public int gutDay():
# public int getHoues();
v public int getMinates():

& publicint wth():

]

1 public static long parss{String s):

s publicvoud satDatefint dato);

2 public void setHours(int bowrs).

» public void setMilnutesfinl minates):
+ publicvoid sathkomtignt mondh):
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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 5.07), 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 wé 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 signacure alone won't tell you
how that works. But the API docs will (most of
the time, anyway). The APl docs tell you that
the indexOf() 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.

Seeoll through ghe Packages

and selett ope (eliek i)
o restriet the list in Lhe
lowey rame Lo onfy ¢lasses

|| [ nxnyladnk () }
Constructs i empty st with an miita) capacity of *

2R
RN

s Ty

e

#rom tha{ Patkasb

|| | raskdas (Collaction<? extands > a)

o hs'cu’?ﬁ . You 6" 8

| e RLEERES T b e
e Jasses s oy i e et i, gy s o 3 9
kot the £ Lo D i thick on
tho“ )2 \‘D = 2R ! "M' or
etk one O Ty R <~ ek S0
ad sec)d\c e\ass khat W wa(E o) a methed
b\msc . WMC" _Q‘.amg. — Appercts the spocified elemeni o the end of d&“‘*
kne wa'® H e the specifed lement s e spocified §

boolean |ygqnl) (Callansione? extenda g> o)
the order that they are rehumed by the specified Coliection’s Jeralar.

Apponds 21l of the clemeats in 1he specificd Coliection 10 the end of tis lise, in
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W working Java program that produces the output

get to know the Java API

CoJe Magnets

Can you reconstruct the code snippets to make a

I listed below? NOTE: To do this exercise, you need

=zl one NEW plece of info—Iif you look in the API for

| ArrayList, you'll find a second add method that takes
i| two arguments:

3 add(int Index, Object o) ‘public static void printhL (ArrayList<String> aly {

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

if (a M contﬂins (\\

two”~) ) {

a‘add(“Z.Z”) .

public static void main (String[] args) {

}

System.out.print(elemant + DS I

}
System.out.println(® )’

a.contains (“three”)) ({

a.add (“four”) ;
1

public class ArrayListMagnet {

if (a.indexOf (“four”) !'= 4) (
a.add(4, “4.27);

import java .util.*; ]

st<String> () ;

ArrayList<String> a = new Arrayl

Flo £0t Widow Holp Cancs for (String element .

% java ArrayListMagnet
zero one two three

4 one ¢t e b3 , 0 W
2exo hree fou a_udd(3r't‘hre° Yi

zero one three four y;
zero one three four print-ﬂ-'(a'

you are here» 161



puzzle: crossword

JavaCress 7.0

How doaes this crossword puzzle help you learn ‘.
Java? Well, all of the words are Java related

(except one red herring).

H 3 'n  Jin
Hint: When in doubt, remember AmayList. '........ : u . !
H B JNEN

Across

1. | an't behave

6. Or,In the courtroom
7. Where [t’s at baby

9. A fork's origin

12. Grow an ArrayLlist
13. Wholly massive

14. Value copy

16. Not an object

17. An amray on steroids
19. Extent

21. 19’s counterpart

. i | .

Down
2. Where the Java action is.

3. Addressable unit

4, 2nd smallest

5. Fractional default

8. Library’s grandest

10. Must be low density

11. Re's In there somewhere

22. Spanish geek snacks (Note: This has 15. Asif

nothing to do with Java)
23, For lazy fingers
24. Where packages roam

More Hints:

e Supiew saM gt
wkeny yuyy 94
SAIWLG 0L B ¥

BMAeLy sy g

13{GePILBAO S1BUM T

umoQ
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16. dearth method

18. What shopping and arrays have in common
20. Library acronym

21. What goes around

siazadde Ysjueds - eaer Incqe 10N 72
1UdLXA S ARuy (7

3AWpd UoWWoD 9L

sNARUY JuyL L

SapAURA G °|

ssory




Exercise Solutions

get to know the Java API

import java.util.*;'

Filo Edit Window Halp Oance

% java ArraylistMagnet
2ero one two three
zero one three four

2ero one three four
zero one three four

public class ArrayListMagnet { Ir

public statie void main (Stringl] args) {

ArraylList<String> a = new ArrayList<String>();

a.add(0,”zero”) ;
a.add(1l,”one”);

a.add(2,”two”) ;

a.add(3,”three”) ;
printhAL(a) ;

if (a.contains (“threa”)) {
a.add(“four”) ;
}

*a.remove(Z);

if (a.indexOf (“four”) != 4) {
a.add(4, “4.27);

if (a.contains(“two”)) {
a.add(*2.2");

}
printAL(a);

public QEAtic vold printAL(Arraylist<String> al) {

al) {

for (String element :

wy oL
’

System.out.print (element + “

}
Syatem.out.println (™ “);
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puzzle answers

I

JovaCraess
ANSWeErs

yOUI'
erte your OWN set of clues! Look at each word, and try to

write your own clues.Try making them easier, or harder, or
more technical than the ones we have.

6. Down
2
3.
12 4
13. 5.
14. 8.
16. 10
17. 11
19. 15
21, 16.
22, 18.
23, 20
24, 21
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